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ABSTRACT 
 

It is understood that life success, health and emotional well-being have their roots in early 

childhood. Consequently early childhood development outcomes have become important indicators 

of not only the welfare of children but also predictors of future health and human capability. In 

Australia, the Federal Government has ratified the Australian Early Development Index (AEDI) as a 

National Progress Measure of Human Capital, with the aim to monitor progress and to guide early 

childhood public health policy.  The AEDI is a population measure of children’s development 

collected in the first year of full time schooling.  The instrument measures children’s progress in 

five domains: physical health and wellbeing, social competence, emotional maturity, language and 

cognitive skills, and communication skills and general knowledge.  The AEDI is an adaptation of 

the Canadian Early Development Instrument (EDI) developed by Dr’s Janus and Offord in 1998. 

In 2009, the Australian government implemented the Australian Early Development Index (AEDI) 

as a developmental census nationally and has since committed to collecting these data once every 

three years. The government’s commitment to the implementation of the AEDI is the culmination 

of 7 years of research into the adaptation, validation, implementation and policy applications of the 

AEDI.   This thesis comprises a series of three chapters reporting on the validation of the AEDI, and 

two chapters showing how the data can be used to inform public health policy. 

AIMS 
 

This thesis had two overarching aims. The first was to investigate the construct, concurrent and 

predictive validity of the AEDI.  The second aim was to investigate the applicability of population 

wide AEDI data to policy. 

METHODS 
 

Data for this thesis were drawn from four separate data collections where AEDI data were gathered.  

The four studies are:  

(1) A regionally defined population sample of children (n = 3700) from the north metropolitan 

suburbs of Perth, in 2003. This sample has now been linked to national literacy and numeracy 

assessments in years 3, 5 and 7. 
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(2) A subsample of children (n = 720) from a national cohort study (the Longitudinal Study of 

Australian Children: LSAC) where the AEDI was collected in 2004. This allowed the comparison 

of the AEDI to other instruments measuring various aspects of child development both concurrently 

and prospectively. 

(3) A multi-regional sample of children (n = 35,530) from 60 geographical areas across Australia 

collected between 2004 and 2007, and 

(4) The first national census of Australian children in their first year of school (n = 261,203) in 

2009.   

The analytic approaches used in the validation studies included correlational analyses, sensitivity 

and specificity analyses, Receiver Operating Curves (ROC), and logistic regression.  For the public 

policy application, the analyses were primarily descriptive including the slope index of inequality 

and logistic regression. 

MAIN FINDINGS 
 

The findings of the first validity study showed the AEDI to have good construct validity but 

inconclusive concurrent validity.  However the two predictive validity studies showed the AEDI to 

perform better than other popular and traditional measures of child development when predicting 

latter cognitive and non-cognitive outcomes, and in terms of predicting standard educational tests, 

the AEDI also shows itself to be a strong predictor of national primary school assessments in years 

3, 5 and 7. 

 

The analyses of population wide AEDI data showed that the burden of developmental vulnerability 

is spread across the population and sub-populations, calling for population based preventative 

strategies. 

CONCLUSIONS 
 

Overall the results of this thesis are suggestive that the AEDI will provide a valid evidence base for 

early childhood policies. Ongoing data collections will enable the monitoring of early child 

development at the level of the population and identify resilience in communities that support child 

wellbeing. The data also help to understanding the state of child wellbeing in special populations 

and can inform community development strategies and public policy.  Over time the AEDI will 

facilitate the evaluation of early childhood public health policies, interventions and programs.  
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PREFACE 
 

This preface briefly tells the history of the development of the Australian Early Development Index 

(AEDI), and shows where the papers that I present for this thesis sit within the overall spectrum of 

work.  It is important to tell some of the story to help contextualise the papers presented as chapters 

and bring the thesis together as a coherent body of work. 

 

The Australian Early Development Index (AEDI) is a population measure of children’s 

development.  The Index is a holistic measure covering five developmental domains: physical 

health and well-being, social competence, emotional maturity, language and cognitive skills, and 

communication skills and general knowledge.  In 2009, as a Federal Government election 

commitment, the AEDI was collected for almost every child across Australia in their first year of 

full time schooling.  In essentially a ‘child development census’, information was collected for over 

261,000 children representing 98% of the population.  Nearly 16,000 teachers from 7,420 

government and non-government schools completed the checklist based on their knowledge and 

observations of the child (www.aedi.org.au). 

 

As a population measure, the purpose of the AEDI is not to identify individual children for services, 

but to provide an evidence base to inform both universal prevention strategies and interventions 

targeted to specific geographic or population groups.  As such, the AEDI data is made publically 

available via community maps, community profiles and state and national reports, with the 

information intended to inform strategies that can be applied to improve child development. 

 

Although the first national rollout of the AEDI was conducted in 2009, the instrument has been 

used in Australia since 2002.  During that time there has been a series of research studies and 

implementations of the AEDI.  This thesis takes advantage of both the historical data collections 

and the national data collection to investigate the validity of the instrument in terms of its 

measurement properties and its utility for population level planning and policy.  

 

The Introduction presents the historical relationship between public health as a discipline and child 

health.  This builds the argument for the importance of monitoring and surveillance of child health 

and development as a critical tool for population health. I exemplify a range of population based 

strategies from legislation through to health promotion campaigns that continue to improve the 

health and well-being of children and build the argument for an instrument like the AEDI.   

 

http://www.aedi.org.au/


18 

Chapter 1 provides an overview to the AEDI, explaining its development and use in Australia.  This 

provides the context for all the following Chapters and documents how the AEDI expanded from 

pilot study to national progress measure.  

 

Chapters 2 – 4, investigate the validity of the AEDI. The first of these three explores the concurrent 

and construct validity of the instrument taking advantage of a nested sub-sample within the 

Longitudinal Study of Australian Children. This same sample also provides the data for the second 

Chapter presented; however in this analysis the children are 4 years older enabling the exploration 

of the AEDI’s predictive validity.  This is the first research to investigate the instrument’s predictive 

validity.  This is particularly important in Australia, given the fact that AEDI is now coined by the 

government as a National Progress Measure of Human Capital (Department of Education 

Employment and Workplace Relations, 2009).  The unique aspect of this analysis is the use of 

Receiver Operator Curves (ROC) to be able to compare the predictive validity of the AEDI to other 

popular and traditional measures of child development (also collected at 4 years of age) through to 

academic and behavioural outcomes at age 8. 

 

The fourth Chapter also investigates the instrument’s predictive validity but this time using a 

different sample and different statistical methods.  For this analysis, the sample is based on the first 

ever regional use of the Early Development Instrument in Australia in 2003.  These children have 

later been linked at an individual level to Department of Education data bases for their literacy and 

numeracy testing results.  The linkage enabled the analysis of the AEDI through to year 3, year 5 

and year 7 literacy and numeracy results using regression analyses. 

 

This then concludes the investigation of the validity of the instrument in terms of its technical 

properties.  The next two Chapters then investigate the instrument’s validity in terms of its 

application to policy and service providers. For countries to invest in such an instrument, 

governments need to be confident in both the technical aspects of the instrument as well as its 

pragmatic application and use. 

 

Developed as a population measure, the primary purpose of the AEDI is to provide an evidence 

base to inform both universal prevention strategies and interventions targeted to specific geographic 

or population groups. As such, the AEDI is generally considered to be a population based outcome 

measure, indicating how well the community as a whole has raised their children through to school 

age.  This permits asking if the children in one community are more likely to be able to take 

advantage of the school learning environment than children from a neighbouring community. 
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The AEDI data is made publically available via local community maps, community profiles, and 

state and national reports, with the information intended to inform strategies that can be applied to 

improve child development.  On the basis of these public results many communities and 

governments place additional resources into communities where there are high numbers or 

proportions of children who are developmentally vulnerable on one or more of the AEDI domains. 

 

There is a risk with the presentation of AEDI data that governments and non-governments use the 

results to support geographically and culturally based targeted services.  This in itself is not 

problematic, however much of the targeting of services is at the potential risk of undermining strong 

universal platforms as these targeted services are often met out of existing service staff and 

resources.  Thus even though the AEDI is a population measure, the level of understanding around a 

population wide approach in response to population wide data has been less understood.  Chapter 5 

specifically explores the patterns of developmental vulnerability on the Language and Cognitive 

domain of the AEDI across the population and sub-population groups.  The data for Chapter 5 

draws from all the communities across Australia that implemented the AEDI between 2004 and 

2007 providing a sample of 35,530 children.  The results show that simply targeting sub-population 

groups will miss many children with developmental vulnerabilities that are spread across the whole 

population. 

 

In 2009, with further support from the federal and state governments, the AEDI was then 

implemented across the entire country.  It was also during this time period that the AEDI was 

declared a National Progress Measure of Human Capital by the Council of Australian Governments 

(COAG). The government has since then committed to undertaking the AEDI once every three 

years as a national census of child development. 

 

With the AEDI now as a nationwide monitoring data source, it has been increasingly important to 

aid people’s interpretation of the results and to validate the use of the AEDI as a tool for policy and 

practice. Chapter 6 presents the first research published on the national data set.  Similarly to 

Chapter 5, but on a larger scale, the Chapter explores the patterns of developmental vulnerability 

across jurisdictions and sub-population groups with a focus on inequality in child development.  

The Chapter concludes by attempting to match the differential policies in the jurisdictions to the 

AEDI results and exemplifies how population wide monitoring data is fundamental to evidence 

based policy and evaluation.  
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INTRODUCTION 
 

There is a dramatically increasing body of evidence showing that the pathways to adult disease start 

in utero and early childhood. The main concerns of those working in public health are the common, 

chronic, and burdensome adult diseases. Whilst there may still be some residual tension between the 

“traditional” public health groups, who believe that the most important pathways involve adult 

lifestyle exposures (traditionally substance abuse, poor diet, and low levels of exercise), there is 

increasing realisation that the opportunities for prevention and public health interventions will be 

more instrumental the more we understand the early pathways to disease  (Lynch & Davey-Smith, 

2005).  Those interested in the social determinants of public health, will also realise that a 

combination of exposures and social circumstances during childhood crucially influence the whole 

life course (Li, Mattes, Stanley, McMurray, & Hertzman, 2009). 

 

To effectively improve public health from pregnancy to old age we need professionals working in 

child development, maternal child health, and public health to work better together with an 

understanding of the genetic and environmental interactions during early child development.  

Individual lifestyle and biomedical approaches to public health have been common over the last 

century. The major challenge is how to get people to change their behaviours for the betterment of 

their future health.  Such approaches are, however, predicated on the basis that behaviours and 

habits are discrete and independently modifiable, and that individuals can voluntarily and 

independently choose to modify their behaviour.  Such individualistic models ignore the influence 

of societal, familial, cultural, and wider population and community attributes and contexts.  In 

contrast, modern public health appreciates the complexity of disease causation, as outlined below.   

 

Modern Public Health’s relationship to child well being 

The two most important new developments in public health which have impacted most on research 

and thinking in child well being and public health have been the movements around the Social 

Determinants of Health and the Developmental Origins of Health and Disease. 

 

Lifecourse approach: Developmental Origins of Health and Disease (DOHaD) and Epigenetics 

DOHaD commenced with studies which showed that low birthweight was associated with coronary 

heart disease (CHD), type 2 diabetes, and hypertension and that these effects of low birthweight 
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were increased by slow infant growth and rapid weight gain in childhood (Barker, Eriksson, Forsén, 

& Osmond, 2002). Barker et.al. coined the term “fetal programming” to explain these pathways.  

Moreover, the relationship between childhood characteristics and later disease were found to persist 

even when controlling for factors previously thought to mediate the relationship, such as adult 

smoking and obesity (Fuller-Thomson, Brennenstuhl, & Frank, 2010).   

Fundamentally the DOHaD and epigenetic approaches take the view that throughout development 

there are strong and time related interactions between biological and genetic characteristics and 

environmental influences which influence disease status throughout life. This approach, termed 

epigenetics, moves away from the debate between nature versus nurture, instead strongly suggesting 

that nature and nurture interact at critical time periods, from conception through to old age to 

influence all of life disease risks, health, and well being.  

 

The ability of environments to influence the impact of genes during development is still poorly 

understood in relation to human disease.  Epigenetics is likely to prove of immense importance to 

our understanding of how fetal and child development occurs, but it will require some healthy 

scientific debates across disciplines and methodologies (Ebrahim, 2012; Waterland & Michels, 

2007). 

 

Social Determinants of Health: 

The “social determinants of health” approach takes the view that societal influences have a 

significant influence on health and health inequalities.  That there is a strong relationship between 

the way people live in societies and their physical and mental health is logical and crucial for us to 

appreciate if we are to develop the most effective strategies for sustainable public health 

interventions.  The major contributions to this whole area which strongly make the case for societal 

interventions come from Marmot (Marmot, 2010) and Hertzman (Hertzman, 1994; Hertzman & 

Boyce, 2010).  In 2005, the World Health Organization established a Social Determinants of Health 

Commission which was chaired by Marmot and the “Early Child Development Knowledge 

Network” set up under this Commission was led by Hertzman (Hertzman et al., 2010; Irwin, 

Siddiqi, & Hertzman, 2007). The push for greater understanding around the social determinants as a 

buffer to the prodigious individualistic biomedical paradigms was at its height in the mid to late 

1990s and continues to struggle for appropriate recognition and policy influence today.  

Consequently, in this chapter, we have spoken about the social determinant approach to child public 

health as a modern public health approach; despite the fact that it has been known for centuries that 

poverty affects health and development and that systemic interventions are required to address 
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inequality – that is, the blame and responsibility cannot just fall to the individual as a solution.  The 

following quote comes from a series of free public lectures that were later published in a book 

meant for the people and public administrators back in 1881: 

“The deaths which occur in this country are fully a third more numerous than they would be if our 

existing knowledge of the chief causes of disease were reasonably applied throughout the country; 

that of deaths which, in this sense, may be called preventable…….. then there is the fact that this 

terrible continuing tax on human life and welfare, falls with immense over-proportion upon the 

most helpless classes of the community; upon the poor; the ignorant; the subordinate; the 

immature; upon classes which, in great part through want of knowledge, and in great part because 

of their dependent position, cannot remonstrate for themselves against the miseries thus brought 

upon them. And have, in this circumstance, the strongest claim of all claims on a legislature which 

can justly measure and can abate their sufferings.” (A. Smart, 1881) 

It’s not enough for researchers to just continue to show that social conditions and economic 

inequality have potent consequences for health, development, and well being.  What is required is a 

better understanding of how these social and economic influences “get under the skin” and what we 

can do about them from a population wide and policy perspective.  Understanding the multiple 

determinants of health and how they interplay, as well as the complexity of mediating factors that 

may influence the relationships between the causes of ill health and health status is the new public 

health. 

 

For modern epidemiologists, the step away from solely individual causation approaches to a 

population level understanding of disease distribution can be attributed to Geoffrey Rose.  In 1985, 

Rose originally published “Sick Individuals and Sick Populations” where he exemplified that the 

more widespread a cause across a population the less it explains the distribution of disease, and 

therefore he argued, that a population strategy of prevention is required where the risk is widely 

diffused through the whole population (Rose, 2001).  The recent terminology of Progressive or 

Proportionate Universality takes Rose’s work a step further and aims to support policy makers in 

their understanding of the requirements for both universal and targeted strategies by addressing the 

barriers that people face to gain access to the services and supports offered across the whole socio-

economic spectrum in a way that is proportionate to the underlying levels of inequality (Marmot, 

2010).  As will be argued later in this chapter, such insights are only revealed with population wide 

monitoring and surveillance data. 

 

Another recent paradigm trying to support policy makers and preventative public/population health 

strategies is the concept of Biological Embedding (Hertzman & Wiens, 1996), which aims to 
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explain how the social environment gets “under the skin”.  The hypothesis is explained as; 

“systematic differences in the qualities of emotional, social, intellectual, and physical circumstances 

are found in different socio-economic, psychosocial, and developmental environments.  From the 

time of conception through the first several years of life and at a diminished pace thereafter, these 

differences will affect the development of the brain and the central nervous system, and will, in turn 

have systematic effects on cognitive, social, emotional and behavioural development” (Hertzman & 

Frank, 2006).  Biological Embedding, as such, brings much of modern public health together; social 

determinants of health, eco and environmental influences, an understanding of the broader context 

in which children are raised, and a life-course perspective. 

 

The various contributors to the social determinant models are outside health services and include 

such things as working conditions, employment, housing, education, community environments, 

urban design, public transport, equality of opportunities, and positive cultural environments. The 

social determinants and DOHaD thinking come together as we realise that many of the ways in 

which fetal programming embed are a result of the very adverse social environments listed above.  

It is exciting to think that if all these different areas of public health, child development, and social 

researchers could work together – including those interested in environmental exposures (such as 

lead, mercury, iodine deficiency, alcohol, smoking, other drugs, etc) – we will bring holistic, 

sustainable, and effective solutions to the myriad of problems which damage child health and well 

being.  In many ways such efforts mirror the United Nations Declaration on the Rights of the Child 

which was mentioned at the beginning of this chapter. 

 

STATUS OF INDICATORS OF CHILD WELL BEING IN PUBLIC HEALTH 
 

Current basic health and education statistics collected to compare the progress of countries include 

rates of infant, maternal and child mortality, breastfeeding, immunisation, and primary school 

enrolments and attendance (UNICEF, 2010).  Notwithstanding the significance of these vital 

statistics, those in public health should also be seeking indicators that not only determine whether 

children are surviving, or if children are attending school, but how well populations of children are 

developing.  This is now recognized by organizations such as OECD, the World Bank, and 

UNICEF who are promoting the use of internationally comparable instruments to measure child 

development.  It is understood that such instruments should foster global understanding while 

providing the evidence for local through to international policy development.   
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The UNICEF report cards written in collaboration with the Innocenti Research Centre attempt to 

compare measures of child and youth well being across several domains for the wealthier countries 

of the world (e.g., countries that are members of the OECD) (UNICEF, 2007).  They include 

material well being, health and safety, educational well being, family and peer relationships, 

behaviours and risks, and subjective well being. The data included come from a range of sources 

and provide considerable and variable methodological challenges. For example, comparisons across 

these countries with indicators such as mortality and low birth weight are more robust than those 

relating to how youth view themselves and their place in society.  

 

The Australian Research Alliance for Children and Youth (ARACY) published a similar set of 

indicators comparing the best in the world for each indicator with the rates for all Australian 

children, whether they had improved or worsened over time, and a separate analysis for our 

Aboriginal children (known to be the most marginalised and impoverished in the nation) 

(http://www.aracy.org.au/index.cfm?pageName=report_card_overview).  The most interesting 

aspects of such report cards is how much variation there is in many well being indicators across 

countries with similar incomes.  That is, there is no clear gradient between national wealth as 

measured by GDP or GDP per capita; in fact the most wealthy countries in the OECD (USA & UK) 

are ranked the lowest on most measures of child well being. This suggests that factors other than 

crude estimations of available financial resources are more powerful for child well being.  In fact, it 

may well be the policies, practices, or values in countries that account for the variation in child well 

being when countries with similar incomes and capacity are contrasted.  The implications for 

guiding public policy are obvious.  Measuring child well being across nations, and understanding 

the major drivers of good outcomes, may result in much more effective public health in all 

countries.  Do those countries that invest more in upstream activities, for example, to reduce 

poverty (such as taxing the wealthy to fund family support and child care for the poor), do better in 

these rankings than those countries who tend to put more funding into downstream activities?  It is 

of interest that whilst USA has the lowest neonatal mortality rates in very preterm infants it has very 

high (and increasing) rates of preterm births, with the result that overall infant mortality is higher in 

USA than in any other developed country (OECD). 

 

There is some evidence that those working in the development and implementation of public policy 

in relation to children and young people are influenced by these well publicised and regularly 

published international comparisons.  Advocacy groups use these data to “shame” their country’s 

responses to child and youth issues by highlighting how poorly they are performing in comparison 

to, for example, Norway who ranks highly in almost all measures of child well being.  

 

http://www.aracy.org.au/index.cfm?pageName=report_card_overview
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The measurement of child development is additionally important considering the implications for 

monitoring that are highlighted by the United Nations Convention on the Rights of the Child 

(Bernard van Leer Foundation, 2006; UNICEF, 2009).  In 2009, 194 UN members signed up to the 

Convention, representing all states except for the United States of America and Somalia.  Each of 

the countries who ratified the convention are responsible for providing children with the 

opportunities necessary to develop physical, cognitive, social, and emotional capacities in early life 

("Convention on the Rights of the Child," 1989).  

 

In August 2010, the United Nation’s Secretary General delivered a report on the status of the 

Convention of the Rights of the Child to the United Nation’s General Assembly.  At the conclusion 

of the report the Secretary General encourages states to… 

“ (a) Establish a framework of laws, policies and programmes ensuring that the rights of the child 

are implemented within a continuum of care (maternal, newborn, child health), education and 

protection throughout the early years of life, including: 

(i) Developing a plan for the realization of children’s rights in early childhood that is 

comprehensive in scope, is supported by operational strategies with clear goals, timelines 

and adequate resources, and is aimed at ensuring the development of the child’s fullest 

potential, protecting young children from all forms of violence, abuse and exploitation, and 

maximizing opportunities for their voice to be heard in all matters that affect them. These 

strategies should involve all levels of government and include civil society partners; 

(ii) Supporting research, monitoring, and evaluation studies on young children’s rights, 

development and well being, including the identification of indicators that are universally 

accepted, locally relevant and easily applied;…….”  (Status of the Convention on the 

Rights of the Child. Report of the Secretary-General, 2010) 

The implications of this report are clear, however, unlike mortality rates, the measurement of child 

development is influenced by culture, language, and theory, and thus its concept can vary across 

place, culture, language, and research tradition, making international comparability difficult 

(Hambleton, Merenda, & Speilberger, 2005). The definition of death and birth are more consistent 

across countries, but progressing towards indicators like breastfeeding require strict adherence to 

definitions.  Assessments such as psychological, educational, and developmental tests are even 

more complex and require significant consideration particularly prior to making any cross-country 

or even within-country comparisons. 
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Early Childhood Development (ECD) is generally defined as the holistic development of children 

from conception.  Development is defined as the process of change in which the child comes to 

master increasingly complex levels of moving, thinking, feeling, and interacting with people and 

objects in their environment.  There are various aspects of development, and these are called 

developmental domains such as physical, social, emotional, language, and cognitive development.  

Epidemiology also uses such domains to measure child well being. 

 

Children develop at different rates on each of the developmental domains.  For example babies 

generally begin to crawl from 6 to 10 months of age.  This age range is considered within the 

normal developmental range for this ability.  Irrespective of when during this entire period a child 

starts crawling, the child is considered on course for healthy development.  The rates and patterns of 

development during the early years are highly variable, and not all children who are doing well are 

doing the same thing at the same time.  However the classification of developmental delay occurs 

when children have not reached these developmental milestones within the expected time period.  

For example, if the normal range for learning to walk is between 9 and 15 months; a 20-month-old 

child that is not starting to walk, would be considered developmentally delayed.  The most common 

instruments in the field of child development are individual diagnostic instruments to identify 

developmental delay.  These instruments are usually uni-dimensional and have a binary outcome 

(i.e., pass or fail on that milestone). 

 

The dimension of child well being, as opposed to developmental delay, allows for the measurement 

of both the positive and negative aspects of how a child is developing, and allows for a holistic 

approach to the child (i.e., social, emotional, cognitive, and physical well being).  Such measures 

also have the potential to place a child on a developmental trajectory rather than simply a bimodal 

pass/fail outcome.  However there is little agreement in the literature as to how to measure child 

well being and many of the current instruments only measure one dimension of child well being 

and/or take a deficit approach. 

 

WHY DO WE WANT TO MEASURE CHILD WELL BEING IN PUBLIC HEALTH? 
 

From a public or population health point of view, there are numerous reasons to measure child well 

being, we would suggest there are eight main motivations:  

1) Monitoring the state of early child development at the level of the population 
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As now ratified by the Convention on the Rights of the Child, countries are required to monitor how 

well children are developing within and across their population.  Monitoring the state of early child 

development impacts children and families by: 1) raising the profile of the issue; 2) advocating 

strongly for children and families; and 3) providing a base level of information around which to 

mobilise action.  Public access to the results of monitoring means that civil servants, non-

government organizations, aid agencies, and the media alike are able to use the results to advocate 

for children and families.  In essence, publication of results promotes recognition of and action to 

address new policy issues. 

 

2) Evaluate and monitor change in child well being over time 

The monitoring of child development/well being over time enables communities and populations to 

determine if they are making any improvements.  Only by monitoring over time can policy makers 

and service providers determine if they are making a difference to the new generations of children 

born every year.  If improvements are made across societies and population groups to help support 

families, we would hope to see improvements in well being over successive cohorts of children.  

3) Identification of resilience in communities that support child well being 

Population measurement (such as a census) of child development enables the relative comparison of 

communities.  Comparing how communities do in comparison to each other leads to the question 

Why?  i.e. why are some communities doing better than others, what are the strengths and 

weaknesses that help support families and children in some communities better than others? And of 

particular interest is what are the characterisitcs that explain why some high risk communities are 

doing unexpectedly well in terms of child development?  These questions can only be asked and 

investigated with population wide data. 

4) Understanding the state of child well being in special populations 

Within each country there are special population groups, such as Aboriginal, specific migrant 

population groupings, maybe populations defined by geography, language background, or economic 

circumstances.  Child development and well being like most health outcomes tend to vary across 

such population groupings.  Quantification of the relative and absolute difference across these 

groupings, as well as the variation in results within the special populations of interest, can reveal 

patterns of child well being that lead to a better understanding of the determinants of child well 

being and inform public policies (health and other) for these groups. 
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5) Anchor developmental trajectories to help evaluate early childhood public health policies, 

interventions, and programs. 

Instruments that are able to measure child development or well being, as opposed to developmental 

delay, are able to place individual children on a developmental scale.  As such it is easier to anchor 

a child’s developmental trajectory making it easier to assess how these children continue to develop 

over time.  Such scales improve our ability to evaluate public health policies, interventions, and 

programs through traditional research designs such as randomized controlled trails and longitudinal 

cohort studies.  Furthermore, findings from longitudinal studies are able to provide evidence for 

forecasting models.  Thus a combination of population wide cross sectional monitoring linked with 

longitudinal studies allow policy makers to evaluate their policies, interventions, and programs by 

forecasting and assessing the implications for future human capital on the basis of child 

development. 

6) Inform community development strategies and public policy. 

It is vitally important that governments and service providers base policy making, service planning, 

and community development strategies on evidence (i.e., evidence-based).  Population monitoring 

provides evidence, which can help increase the recognition of a policy issue.  The extent and nature 

of the problems can be quantified to inform the policy actions required.  A UNICEF report on 

evidence-based policy stated that: “measuring the impact of a policy intervention is more 

demanding of methodology and of information than is monitoring policy implementation.  

Incorporating an explicit mechanism for evaluating policy impact into the design of a policy is a 

key step to ensure its evaluatability.” (UNICEF, 2008) 

7) Understanding culture 

To better understand and unpack the influence of culture, research studies comparing migrant 

populations to the population of “home origin” are also becoming more common with the use of 

internationally comparable population measures.  Doing so enables better understanding about how 

cultural practices impact both positively and negatively on child well being. 

8) International comparison 

Although many people do not necessarily approve of rankings or league tables, as mentioned 

earlier, international comparisons can act as an advocacy tool and provide a strong catalyst for 

action .  Political leaders do not like to see their countries ranking fall, or perform poorly against 

other “like” countries.  International comparison can also lead to a better understanding of how 

macro-level policies can impact upon families and children.  For instance, child care assistance, 
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maternity/paternity leave entitlements, minimum wage standards, and the like, which tend to be 

nationwide policies, can be better evaluated when internationally comparable measures are utilised 

over time. 

 

Essentially the reasons for monitoring child development are to increase understanding of the early 

determinants of children’s health and development.  An understanding which will, in turn, inform 

the organisational, structural, and environmental changes that are needed to build better support for 

children and their families.  This knowledge will inform effective preventive strategies to improve 

population health throughout life.  To make such improvements, across and within countries, 

requires firstly an understanding of the complexity of the patterns of child development across 

various population groupings and secondly use of that understanding to inform a mix of universal 

and targeted strategies, interventions and policy decisions.  

 

The quotes below from UNICEF offer an excellent summary of this section. 

“The true measure of a nation’s standing is how well it attends to its children - their health and 

safety, their material security, their education and socialisation, and their sense of being loved, 

valued, and included in the families and societies into which they are born”. (UNICEF, 2007). 

“Measurement serves as the hand-rail of policy, keeping efforts on track towards goals, encourages 

sustained attention, gives early warning signs of success or failure, fuels advocacy, ensures 

accountability, and helps decision making in relation to the most effective allocation of resources” 

(UNICEF, 2007) 

 

THE CHALLENGES OF MEASURING CHILD WELL BEING FOR PUBLIC HEALTH RESEARCH 
 

To date, the vast majority of population-based early childhood research has been conducted in a 

relatively small number of economically affluent nations, leaving vast gaps in knowledge about the 

state of early child development in more economically marginalized regions.  Such child 

development and well being data, if it were available, would preferably be consistent and 

comparable.  Consistency would enable comparisons between and within countries across time, 

gender, age, socio-demographic groups, and rural to urban geographical areas. 

 

Currently, late childhood is the focus of the majority of surveys (European School Survey Project 

on Alcohol and other Drugs (ESPAD), Health Behaviour in School Aged Children (HBSC), 
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Program for International School Assessment (PISA), Trends in International Mathematics and 

Science Study (TIMSS)), beyond traditional health or education data there is, however, very little 

survey and time-series data on early childhood (ages 0 to 5) or middle childhood (ages 6 to 11).  

The development of a broader set of indicators on child well being and development will allow for a 

more detailed analysis of the well being of particular groups of children, and ultimately stimulate 

national and international debates and policy responses that are in the best interests of children, and 

enable all children to realize their full potential (UNICEF, 2007).  Conversely, a present lack of data 

and the current unequal distribution of data collection pose challenges for increasing the global 

awareness of the importance of early child development and well being in shaping future human 

capital and participation in the economy and in civil society. 

 

Although the need for such instruments and indicators are clear, the challenge to adapt and validate 

instruments so that country comparisons can be reliably made is not easy.  A growing body of 

literature on the theoretical underpinnings of approaches to cross-cultural adaptations (Herdman, 

Fox-Rushby, & Badia, 1997, 1998) indicates the complexity of the process.  Unfortunately research 

has not advanced to a stage where there exists a library of instruments, from which people can 

select an instrument and then apply it locally knowing that the instrument is valid and reliable for 

their particular country and context and thus be confident in making conclusions on the results 

observed.  The process of validating an instrument requires a series of steps be taken before a 

sufficient level of confidence can be placed in the tool and, subsequently, inferences can be made 

about the children based on the scores or results from the instrument.  What we know depends on 

how we know it.  Improper validation can lead to measurement errors, such as accepting findings 

that may not be true or rejecting differences that may indeed be true but do not fit the fashion or 

modern theoretical understanding. 

 

The methodological challenges to adapt and validate test instruments for country comparison led to 

the formation of the International Test Commission (ITC).  The ITC, although formed for 

psychological and educational assessment, provides guidelines that can be equally applied to the 

field of child well being.  The Guidelines (International Test Commission (ITC), 2000) stipulate the 

various steps that should be taken before instruments can be used to reliably compare results across 

countries and cultures.  The most recent version (2010) of the ITC Guidelines for translating and 

adapting tests can be downloaded freely and covers the following categories: context, test 

development and adaptation, administration and documentation/score interpretation.  In total there 

are 22 guidelines that apply whenever moving a test from one cultural setting to another (either 

within on across countries) (http://www.intestcom.org/upload/sitefiles/40.pdf ).  

 

http://www.intestcom.org/upload/sitefiles/40.pdf
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Although this chapter is not long enough to delve completely into culture, it is important to note 

from a public health approach the aspects of culture that are very important to consider.  But firstly 

what is culture anyway?  “Is culture an ineffable emergent quality greater than the sum of its parts, 

or is culture an aggregation of variables that is equal to their sum? This question is of more than 

passing interest to developmental scientists. It is a crucial conceptual foundation that informs how 

culture can or should be measured in cross-cultural developmental science research.  Are cultural 

similarities and differences somehow intrinsic and unmeasurable, or can they be categorised and 

quantified? Furthermore, cultures are composed of people. How do the two relate” (Bornstein, 

2010).  

 

Invalid measures can either inflate or hide true differences in child well being or development that 

might actually be the result of cultural differences.  What may be a reliable measure of well being in 

one culture may not work for others.  Cross-cultural equivalence is difficult in terms of child well 

being as the equivalence of the concepts that define the dimensions of well being may not be 

consistent.  It may be useful for researchers interested in measuring child well being to make a 

distinction between emotional states that vary in intensity and individual differences in well being 

from a health perspective that should be more stable over time. Child health researchers can learn 

from the literature around the development of personality trait indicators to aid the making of such 

distinctions. 

 

Essentially the difficulty is to create measures that can reliably show differential child development 

across countries so that it becomes possible to then investigate how cultural practices and norms 

may impact on child development; that is, culture should not be part of the measured aspect of 

development (dependent variable), instead it should be captured in the measured aspect of the 

independent variables.  From a public policy point of view, public health has a significant role in 

trying to change those prevailing negative dominant structures that prevent or curtail children 

realising their developmental potential.  With the knowledge that both poverty and inequality are 

damaging conditions for child well being, social policy and cultural change is required to redress 

the power formations, social arrangements, values, and practices that hold children back.  Thus 

from a public health perspective it is important to investigate how culture influences behaviour and 

care giving practices and how these may influence child development and well being in both a 

positive and negative way.  

 

Additionally public health interventions need to be informed by the attitudes, beliefs, and practices 

that are influenced by culture.  An understanding of culture is important in order to enhance the 

efficacy with which public health messages are communicated.  From a systems public health 
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perspective, culture influences how health care settings and systems are developed and the 

paradigms in which health care professionals are trained.  Thus in a workforce and systems 

approach public health has a role in raising the awareness of the importance of culture.  For further 

readings around these points, we suggest (Kleinman, 1981; Kreuter & McClure, 2004). 

 

Indicators of child development and well being need to be able to help inform understanding about 

how children’s outcomes vary by social and economic conditions.  Eckersley (2006) argues that 

cultural characteristics such as materialism or individualism can have an important impact on a 

person’s self-control and levels of social support.  Typically aligned with western cultures, 

materialism is associated with dissatisfaction (rather than happiness), depression, anxiety, anger, 

isolation, and alienation resulting in the human needs for security, safety, and connectedness being 

unmet in materialistic cultures.  Eckersley contends that individualism and materialism affect well 

being through their influence on values.  Values, being a core component of culture, provide a 

framework for deciding what is important, true, right, and good (Eckersley, 2006). 

 

Such values bring order and meaning to people’s lives and provide a framework to guide child 

rearing practices.  Culture can clearly have both positive and negative influences on children.  

Where there exist potentially negative aspects of cultural practices, at times political correctness and 

the fear of challenging cultural practices may have a deleterious effect on the development of public 

health interventions.  Sutton provides some challenging thoughts on this matter in his book aptly 

titled the “Politics of Suffering: Indigenous Australia and the end of liberal consensus”.  Sutton 

states: 

“…… the kind of deep cultural changes that may assist a real move out of profound disadvantage 

are not well understood, not just in official policy-making circles, but more generally, and in my 

own grasp of the situation as much as anyone else’s.  It is easier for an anthropologist to suggest 

why it is that certain past cultural shifts have been effective in improving a peoples quality of life, 

than to suggest future shifts that people might consider trying to manipulate so as to have a better 

existence. One of the obstacles to effective debate in the present context is that so many people are 

still in denial over the need for cultural change.” p 69  (Sutton, 2009) 

 

These insights into the importance of culture and the recognition of the complex interplay between 

culture and history, politics, economics, and the status of women, children, ethnic, and indigenous 

groups are fundamental to understanding the health of populations.  As such, the development of 

indicators to measure child well being and development need to be robust enough to actually 

decipher true differences in child development across all of the subpopulation categories.  Only 
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then, will it be possible to unpack this complex interplay to determine the facilitators and barriers to 

positive child health and well being.  Those in the field who are aware of the methodological issues 

will be better able to critically evaluate research findings and in turn may help foster the 

development of improved methods and thus advances in knowledge. 

 

RESEARCH DESIGNS IN PUBLIC HEALTH 
 

It would be remiss to write a chapter on public health and not have a section dedicated to research 

design.  Research design is fundamentally linked to the discipline of public health through the field 

of epidemiology.  Often overlooked, however, is that the generalizability of results, no matter what 

research design is chosen can be cleverly enhanced through the choice of a common indicator. 

 

In developmental science longitudinal studies and cross sectional designs dominate.  In traditional 

developmental science the task in longitudinal studies is to find meaningful associations between 

age changes and changes in specific outcome behaviours or abilities of interest.  Cross sectional 

studies, on the other hand, aim to discover age group differences in particular behaviours or 

abilities.  Put rather crudely developmental scientists aim to understand how children develop. 

 

In contrast, public health, as a discipline, aims to prevent disease and disability.  As such, public 

health is interested in contextual factors that may be modifiable during early childhood to help 

improve future human well being.  Thus the interest in the field of developmental science by public 

health practitioners has a different intent compared to the pure developmental scientist.  As such, in 

the discipline of public health and epidemiology, longitudinal (or cohort) studies are generally 

utilised to model the impact and influence of contextual factors on human development.  Contextual 

factors being those factors outside of the body that potentially affect or are affected by the 

individual and his/her growth.  For example, context clearly includes factors such as family/home 

environment, physical and chemical exposures, community and social services, schools, and peer 

groups. Epidemiologists typically analyse the influence of risk factors on poor developmental 

outcomes. 

 

Part of the distinction can also be made by observational or experimental studies.  In pure 

developmental science observational studies dominate.  These are studies where nature is allowed to 

take its course.  The investigator measures but does not intervene in any way.  Such studies can be 

descriptive or analytical.  Public heath researchers use both observational and experimental study 
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designs.  Experimental studies involve an active attempt to change an outcome.  In our 

circumstance, an active attempt to improve child development and well being through either 

treatment/intervention, change in behaviour, or say exposure to a program. 

 

A particular type of experimental longitudinal research design is the Randomised Controlled Trial 

(RCT).  The RCT is the most advanced/best quality research design and is the type of longitudinal 

study that provides the greatest potential to infer causation which becomes additionally important 

when designing impact evaluation studies.  RCTs were traditionally designed to determine the 

efficacy and effectiveness of drugs; however they are now also used to determine the efficacy and 

effectiveness of interventions.  Of particular relevance to child development is the pragmatic 

randomised controlled trial where an RCT is designed and implemented in “real life” rather than in 

an excessively controlled set of situations.  Pragmatic trials  (Zwarenstein et al., 2008) tend to have 

higher “generalizability”; that is, the results are applicable to usual settings.  For example, in order 

to evaluate a new schedule of care delivered by child health nurses across various communities, a 

pragmatic trail design would be the most appropriate.  Unfortunately, in the field of early child 

development such trials are extremely rare, primarily due to expense and the significant 

commitment required from service providers and funders to randomise (hence to deny half the study 

subjects the intervention) and be prepared to wait (in some circumstances many years) for the 

research findings to show impact. 

 

Cross sectional studies are general used in epidemiology/public health to determine the prevalence 

of disease or disability.  They can be used to investigate associations between context and 

development but are limited in determining causality.  Cross sectional studies tend to be survey 

samples and are generally useful to investigate or categorise common conditions; they often 

compare cases and controls for the risk factors of interest and attempt to control for confounding 

factors.  When a cross sectional survey is done across an entire population then this is called a 

census.   Such cross sectional surveys or censuses that are repeated over time form a system of 

monitoring or surveillance.  Repetition of cross sectional data collections enables monitoring of 

change or trends across communities, population sub-groups, and populations as a whole.  

Monitoring and surveillance is a fundamental role of public health. 

 

Determining pathways and the mechanisms of causation are important for public health. 

Longitudinal studies are, however, expensive, tend to be burdensome on the families involved, 

suffer from loss to follow-up, and tend to under-represent minority groups and those families from 

the tails of the socioeconomic distribution (i.e., the wealthy and the poor).  Cross sectional surveys, 

although aiming to be representative, also tend to suffer from failing to recruit families from the 
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tails of the socioeconomic distribution and suffer from recall bias of exposures.  Unless the 

researchers take a strategy of oversampling minority groups, survey results are generally not 

generalizable across populations.  Census collections benefit from being representative, enable the 

comparison of sub-populations, and provide the opportunity to explore the patterns and distributions 

of health.  Repeated over time there is the added advantage of being able to monitor trends in 

health.  However, without the longitudinal aspect (i.e., following the same child/person over time) it 

is not possible to determine the pathways to health/ill-health.  The recognition of these problems has 

led many researchers in public health to use linked population data sets. 

 

Data linkage essentially finds connections between different pieces of information that are thought 

to belong to the same person, or between events that occurred at the same place or happened at or 

about the same time.  Consistent measures of early child development can be linked to other 

measurements of health, educational, and behavioural outcomes over the life course.  It is possible 

to construct crosswalks between health, early child development, and education databases that 

integrate population-wide, person-specific data at national, provincial, and community levels.  As 

such it is possible to create an historical perspective of developmental trajectories for an entire 

population of children.  Linking early child development outcome data with education, health, and 

social service administrative databases is key to shedding new light on the complex interplay of risk 

and protective factors over the life course.  The real value from linkage comes if data on child well 

being indicators are available for the total population, which provides the ability to generalise to the 

whole population, provides unbiased assessments, and makes possible the study of sub-populations. 

 

For those interested in data linkage a description of how data linkage is achieved while maintaining 

the privacy of individuals is explained by the following video 

link:  https://www.santdatalink.org.au/animation.  From a research perspective a good summary of 

the comparison between longitudinal studies versus population based linked data systems is 

provided by (Roos et al., 2008).  Additionally, Jutte, Roos and Brownell recently published a review 

of data linkage as a tool for public health (Jutte, Roos, & Brownell, 2011). 

 

The primary centres for establishing population comprehensive linked data systems include the 

Oxford Record Linkage Study in England, the Scottish Record Linkage System, Statistics Norway, 

the MigMed2 database in Sweden, the Manitoba Centre for Health Policy, the Centre for Health 

Services and Policy Research in British Columbia, the Institute for Clinical and Evaluative Sciences 

in Ontario and in Australia, the Western Australian Data Linkage System (WA) which commenced 

in the 1970s.   

 

https://www.santdatalink.org.au/animation
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From the 1980’s, the WA  Maternal and Child Health Research Database contained linked data on 

all births (antenatal, intrapartum, and neonatal information on the mother and child) with 

hospitalisations, birth defects, and other disabilities (from total population registers) (Stanley, Read, 

Kurinczuk, Croft, & Bower, 1997).  By 2002, all health-related data linkage was undertaken within 

the centralised WA Data Linkage System (WADLS) jointly managed by the academic and public 

sector, with strong ethical oversight.  Since 1995 the WADLS has been able to progressively build 

linkages between the State’s administrative population wide data collections related to health and 

well being of children, adults, and families.  Over the last 10 years this staged development has also 

seen the WADLS expand to include links to national and local health and welfare data sets, 

genealogical links, and spatial references for mapping applications (Holman et al., 2008).  

Elsewhere we have suggested that such data can influence the joined up policy responses needed for 

child well being; for which this chapter has also been advocating (Stanley, Glauert, McKenzie, & 

O’Donnell, 2011). 

 

Australia is now progressing towards national data linkage activities with state based “nodes” (such 

as the WADLS) working together under a national network (the Population Health Research 

Network), which will allow researchers to access state and across jurisdictional boundary data that 

is non-identified.  The systems will improve Australia’s ability to monitor health and well being 

using data already collected by social services including primarily health but also education, and 

family and community services.  The systems are able to identify trends in health and development 

and provide the evidence to develop proactive health and welfare policy.  The Australian Population 

Health Research Network along with the state based nodes will provide the world’s most 

comprehensive population health database to monitor and study health and well being. 

 

Integration from each approach (longitudinal, pragmatic randomised controlled trials, cross 

sectional, and population census monitoring added to population wide data linkage systems) can 

significantly enhance our ability to understand child development and inform public health 

strategies to improve future human capital.  This understanding is further enhanced when consistent 

indicators are used in both longitudinal studies and cross sectional and/administrative data 

collections.  For example, data from longitudinal studies can be used to then extrapolate by the use 

of forecasting models to the entire population if the same instrument is used.  If the same indicator 

is used over time to monitor trends, or across populations, then further comparisons and knowledge 

is uncovered.  Linking cohort studies and cross sectional surveys to population linked data where 

each is using the same indicator of child well being enables more complete follow up and 

generalizability. 
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Despite the knowledge of the benefits of a consistent and standardised measure there is currently no 

single internationally recognized measure of early child development.  However, the report of the 

United Nation’s Secretary General in late 2010 names three examples of child development/well 

being indicators that are currently rising to the fore: 

In order to better monitor children’s right to develop to their full potential, an internationally 

agreed set of core indicators needs to be established and reported upon regularly.  Several 

instruments have been promoted to close this information gap.  They include Save the Children’s 

Child Development Index and the Early Development Instrument promoted by the World Bank.  

UNICEF has developed an Early Childhood Development Index to be used as part of the multiple 

indicator cluster survey and other household surveys.  The Early Childhood Development Index will 

further enhance effective data collection to monitor the full implementation of the Convention on 

the Rights of the Child, as well as any other internationally agreed instruments, to ensure full 

realization of child rights in early childhood. Section 22. (Status of the Convention on the Rights of 

the Child. Report of the Secretary-General, 2010) 

This thesis concentrates on the Early Development Instrument (EDI) and its validation and utility in 

Australia. 

 

THE EARLY DEVELOPMENT INSTRUMENT (EDI). 
 

Transition to school is seen as one of the best stages in a child’s life to measure development and 

well being.  Research has established that high risk children can be prepared for initial success at 

school through early childhood education, family support, paediatric and allied health care 

interventions, and child health programs.  When children come to school with the skills, 

competencies and developmental capacity to take advantage of the education system, coupled with 

a high quality education system the initial positive effects persist into adolescence and adulthood.  

 

The Early Development Instrument (EDI) is a population measure of children’s development.  The 

Index is a holistic measure covering five developmental domains: physical health and well being, 

social competence, emotional maturity, language and cognitive skills, and communication skills and 

general knowledge (Janus & Offord, 2007).  In general teachers complete the instrument for all 

children in their class on the basis of their own observations and reflections of the children.  It is 

generally used across the population of children attending their first year of full time schooling.  

The purpose of the EDI is not to identify individual children for treatment, but is a population 

measure to provide an evidence base to inform and evaluate both universal prevention strategies and 

interventions targeted to specific geographic or population groups.  As such, the EDI data is made 
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publically available via community maps, community profiles and jurisdiction or national reports, 

with the information intended to inform strategies that can be applied to improve child well being. 

 

The five domains of the EDI encapsulate the following characteristics: 

• Physical health and well-being: Children’s fine and gross motor skills, energy levels, 

fatigue and clumsiness 

• Social Competence: Self-confidence, tolerance, ability to get along with other children, to 

accept responsibility for their own actions, to work independently 

• Emotional health and maturity: Children’s general emotional health and maturity. It also 

identifies minor problems with aggression, restlessness, distractibility or inattentiveness as 

well as excessive regular sadness. 

• Language and Cognitive development: Mastery of the basics of reading and writing, 

interest in books, and numerical skills. 

• Communication skills and general knowledge: Children’s general knowledge, their ability: 

to articulate clearly and their ability to understand and communicate in English. 

The instrument has been tested in a variety of Canadian studies demonstrating reliability, construct, 

concurrent and predictive validity (Forget-Dubois, Lemelin, Boivin, & Dionne, 2007; Janus, 2001; 

Janus et al., 2007; Janus & Offord, 2007). 

 

As mentioned above, the measurement properties of instruments are rarely comprehensively 

assessed across countries and generally lack strong evidence of international validity and reliability.  

The particular suitability of an instrument like the EDI to measure holistic child development 

presents an opportunity for international organisations to build a comparative international indicator 

(Janus, Brinkman, & Duku, 2011).  To aid the international comparability of the EDI a set of 

minimum guidelines outlining the steps to be undertaken prior to claiming that the EDI is a valid 

instrument within a country has been developed by the author of the EDI (Janus & Offord, 2007).  

These guidelines are consistent with the International Test Commission Guidelines for Test 

Adaptation (Hambleton, et al., 2005) and adhere to a universalist approach (Herdman, et al., 1998), 

making no a priori assumptions about comparability.  In concordance with these various guidelines, 

the EDI needs to be validated and tested for reliability within each country prior to being able to 

compare across countries. 

 

With its continued success, the EDI is now being adapted for use around the world with 20 

countries (both developed and undeveloped) utilising the instrument.  The instrument’s use is being 
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supported by governments and the World Bank, UNICEF, and the Bernard van Leer Foundation.  

As each country undertakes the adaptation process, the reliability and validity of the instrument 

continues to build.  With this, the research potential to investigate the complexities of child 

development across cultures, populations and societies also continues to grow.   

 

 

SUMMARY 
 

Public health researchers and policy makers should primarily be concerned with the availability of 

quality data on the relationship between exposures and outcomes, and adequate evidence of the 

effectiveness of public health policies to improve those outcomes (Stanley & Daube, 2009).  With 

the knowledge that child development and well being makes a difference to life course health and 

civil participation coupled with the knowledge that we can positively influence child development 

and well being through a variety of interventions and programs we need to move towards more 

refined and pragmatic questions that investigate the relative influence of different types of 

programs.  Questions such as age of onset, duration and intensity of treatment (dose), quality 

required, the most effective content mix (i.e., are language specific programs, more holistic 

programs requiring a multidisciplinary approach, or child specific or family partnership approaches 

more effective).  To address such questions requires multidisciplinary partnerships and the use of 

consistent measures of development.  For example, if the evaluation of an intervention in 

Bangladesh utilises the EDI as its outcome measure as does the evaluation of  either the same or a 

different intervention in the Philippines, the results are far more likely to be comparable than if the 

evaluations utilised outcome measures that were different. 

 

More and more governments in developing countries are coming to understand that sound systems 

for monitoring and evaluation can help them improve their performance.  There are a small but 

growing number of governments that have succeeded in building monitoring and evaluation 

systems in support of evidence-based policy making, evidence-based management, and evidence-

based accountability.  The World Bank and other international donors view this as a priority area, 

and stand ready to help developing countries strengthen their work in this area (UNICEF, 2008). 

 

An emphasis on only the deficits of child development (i.e., identifying developmental delay) leads 

research and interventions targeted to efforts towards children’s deficits.  The measurement of well 

being allows the identification and thus the promotion of child strengths.  The authors of this paper 

prefer to rise above the arguments around the merits of indicators that are deficit based or strength 
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based.  We understand the merits of both and the need to be able to measure both the strengths and 

weaknesses in children.  Our argument would be that a holistic instrument that is able to place a 

child on a developmental spectrum allows us to do both.  An internationally comparable measure 

such as the EDI allows for such applications.  Such a measure utilised widely for both population 

monitoring and longitudinal research studies will significantly enhance the advancement of child 

well being and public health. 

 

The importance of the early environments influencing child development or well being, however 

defined, are crucial in the challenges we face to improve public health in the 21st century, in all 

nations.  Many countries still battle poverty and its associated infectious diseases and malnutrition 

which contribute significantly to unhealthy child development, child well being and through these, 

to the public health of the whole population.  The more developed world is facing a myriad of other 

“modern” negative influences on child development such as parental mental health problems, 

substance abuse, domestic violence, inequalities, and poor educational outcomes - all of which are 

profoundly important for public health in those nations.  And of course, as countries develop and 

become urbanised they seem to also take on these risks.  

 

A focus on improving maternal and child health, early childhood experiences, and youth health and 

well being (the parents of the next generation) are key to improving public health globally.  A 

healthy start to life is the major building block for adult health and well being and for both the 

present and for the next generation. The best ways to measure child well being across and between 

nations are still being trialled, but in this respect many countries are taking a lead, including Canada 

and Australia along with developing nations. 
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CHAPTER 1: THE AUSTRALIAN STORY WITH THE EARLY 

DEVELOPMENT INSTRUMENT. 
 

THE AUSTRALIAN CONTEXT 
 

Australia is a federated democracy that has three tiers of government: federal, state and local.  

Funding towards early child health and development at a federal level is delivered through various 

departments including the Department of Education, Employment and Workplace Relations, 

Department of Families, Housing, Community Services and Indigenous Affairs, and the Department 

of Health and Ageing.  The federal government has annual contract negotiations, passing monies 

over to the jurisdictions, for them to deliver agreed services and to assist with national health 

reform. 

 

Although the six states join together to form the Commonwealth of Australia, they are constituted 

with the power to make laws and policies through their own legislative, executive and judicial 

functions. Australia also has two principal territories, the Australian Capital Territory (ACT) and 

the Northern Territory (NT), which constitutionally are directly subject to the Commonwealth 

government. These eight State and Territory Governments provide the bulk of early childhood 

services, with differing levels and approaches to service delivery.  Local governments make up the 

third tier and are established by state and territory governments to take responsibility for a number 

of community based services. Of the total health expenditure in Australia, 42.7% is contributed by 

the federal government, 25.3% by state, territory and local governments, and the remainder is 

covered by individuals, non-government agencies and private industry (OECD, 2008). 

 

Australia is the earth’s biggest island and the sixth-largest country in the world in land area.  It is a 

culturally diverse society with a population of more than 22 million (Australian Bureau of Statistics, 

2011). Australia’s population includes Aboriginal and Torres Strait Islander peoples and migrants 

from some 200 countries with Indigenous Australian peoples representing 2.5% of the total 

population (Steering Committee for the Review of Government Service Provision, 2011).  In over 

60 years of planned post-war migration, Australia has accepted more than 6.5 million migrants and 

in the most recent census (2006), 3.1 million people (16% of the population) were reported to speak 

a language other than English at home (Australian Bureau of Statistics, 2010).  The majority of the 

population lives in the cities mainly located around the coast, however many live in rural and 

remote areas ranging from dry arid land to tropical and a few live in what are arguably some of the 

most remote and untouched areas of the world. 
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Australia’s income inequality has been steadily increasing (Atkinson, Piketty, & Saez, 2011) but it 

ranks second after Norway on the most recent Human Development Index (HDI) results (United 

Nations Development Programme, 2011). The plight of the Aboriginal and Torres Strait Islander 

population however remains one of Australia’s most concerning inequalities.  Separate HDI 

estimates for Australian Aboriginal and Torres Strait Islanders ranked this subpopulation at about 

104th – between Cape Verde and China (Silburn et al., 2006). The most recent report from 

Australia’s Productivity Commission notes that there has been little change for Aboriginal people 

on measures of literacy and numeracy, most health indicators and in proportions living in 

overcrowded housing. Rates of child abuse and neglect substantiations and adult imprisonment have 

increased for Aboriginal people, but there has been recent improvement in juvenile detention rates 

(Steering Committee for the Review of Government Service Provision, 2011). Low birth weight 

rates are two and a half times higher than for children born to non-Aboriginal mothers (Steering 

Committee for the Review of Government Service Provision, 2011). 

 

The multicultural context of Australia, its geographical size and climatic variation, along with 

multi-tiered political governance and service delivery highlights the complexity faced when aiming 

to both understand and improve the overall levels of while also reducing the inequality in child 

health and development. 

 

DEVELOPMENT OF THE AUSTRALIAN EARLY DEVELOPMENT INDEX (AEDI) 
 

The AEDI is based on the Canadian Early Development Instrument (EDI) (Janus & Offord, 2007), 

which was developed by the Offord Centre for Child Studies at McMaster University in Ontario.  

Although the EDI was developed in Canada, Australia is the first country in the world to measure 

the development of their entire population of children.  After extensive piloting, in 2009, as a 

Federal Government election commitment, the AEDI was collected for almost every child across 

Australia in their first year of full time schooling.  In what was essentially a ‘child development 

census’, information was collected for over 261,000 children representing 98% of the population.  

Nearly 16,000 teachers from 7,420 government and non-government schools completed the 

checklist based on their knowledge and observations of the child.  The data collection occurred 

within a 3 month window from May to July.  In 2012 the AEDI census has been repeated, and then 

will be again once every three years, costing the government approximately 26 million AUD for 

every census. 

 



44 

Although the 2009 National AEDI data set provides the first Australia wide population baseline to 

which future data collections will be compared, the instrument has been used in Australia since 

2002 and has been the subject of various reliability and validity studies.  It should be noted that the 

Canadian EDI has also been the subjected to numerous validation and reliability studies.  The 

checklist was first utilised in Perth in 2002 (Brinkman & Blackmore, 2003) and then again in 2003 

(Hart, Brinkman, & Blackmore, 2003) where the process of adaptation initially included testing its 

content validity and utility as a community-level measure of early child development in Australian.  

In 2004 federal government funding enabled further instrument validation and communities from 

across Australia to become involved (Goldfeld, Sayers, Brinkman, Silburn, & Oberklaid, 2009).  

From a technical point of view, Rasch analyses were conducted to confirm adequate psychometric 

properties of the instrument (Andrich & Styles, 2004a). 

 

In a separate study, the AEDI was embedded in a nested sample within the Longitudinal Study of 

Australian Children (LSAC) (Sanson et al., 2002).  To date this has enabled the assessment of the 

AEDI’s concurrent and construct validity (Chapter 2) and predictive validity (Chapter 3).  The 

results indicate that the AEDI performs as well as expected and in some cases better than individual 

assessment tools that are more time consuming and expensive to administer (Brinkman et al., 2007). 

 

The AEDI Indigenous Adaptation Study further developed the AEDI to ensure its relevance and 

sensitivity to the needs of Indigenous children (Silburn et al., 2009).  While, the Language 

Background Other Than English (LBOTE) Study reviewed the AEDI implementation process, 

results and data usage for culturally and linguistically diverse populations (Centre for Community 

Child Health, 2011b).  These two studies have resulted in significant improvements to the AEDI 

Teacher Guidelines to further explain the intent of each question with the provision of culturally 

inclusive examples and prompts to support teachers while completing the checklist. 

 

From a community point of view the use of the instrument was evaluated in terms of its utility as a 

community mobiliser around early childhood (Sayers et al., 2007).  The findings showed that the 

community implementation process and AEDI results facilitated the development of community 

partnerships and coalitions, particularly between early childhood settings and schools, raised 

awareness of the importance of early childhood development, assisted communities to map and 

understand their assets, identified priorities for action, and provided data to support local grant 

applications.  The results from the evaluation also highlighted the need for local champions and 

strong support from the education and health sectors to successfully implement and then act upon 

the AEDI results (Sayers et al., 2007). 
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AEDI SCORING 
 

The AEDI aims to determine whether a child starting school has the developmental capacity to take 

advantage of the school learning environment, and does so by providing a score from 0 to 10 for 

each of the five developmental domains. Children falling below the 10th percentile of the entire 

national sample in one or more of the five developmental domains are deemed vulnerable. The 10th 

percentile was purposefully chosen to be higher than most clinically used cut-offs of 3% or 5% used 

for clinically diagnosing behaviour (Janus & Duku, 2004) (e.g., Child Behaviour Check List, 

(Achenbach, 1991)). Utilising the 10th percentile aims to encompass children that are vulnerable 

but may not yet be easily diagnosable, and thus represents children that are likely to benefit from 

population level intervention (Janus & Duku, 2004). 

 

Individual children’s AEDI results are then aggregated on the basis of residential address to 

determine how well the community has raised its children to school age. This population level 

information thus aims to emphasise the cumulative environmental influences on children’s 

development up until school entry. The results allow for small area and other population 

comparisons; for instance comparisons of suburbs, local government areas, socio-demographic or 

cultural groups. With the AEDI now endorsed as a national progress measure of early child 

development for Australia there will be the added advantage of monitoring child development over 

time. 

 

In tandem with the AEDI is a comprehensive set of Teacher Guidelines (AEDI National Support 

Centre, 2009). These guidelines explain the intent of each question and provide examples and 

prompts to aid the teacher’s completion. The cultural adaptation processes that have been 

undertaken in Australia thus far have primarily resulted in changes to the AEDI Teacher Guidelines 

rather than the instrument itself. The Guidelines have been greatly improved by this process with: 

more comprehensive explanations for the teachers, the provision of examples that are culturally 

inclusive, and acknowledging differing expressions of child development, child behaviour and 

language background. 

 

For example there is a question asking teachers to record the child’s “ability to communicate own 

needs in a way understandable to adults and peers”. The explanation for this question now reads;   

“Refers to the child’s ability to use appropriate verbal and, when necessary, non verbal means 

(signs and gestures), to communicate what kinds of assistance they may need in such a way that is 

understandable to the teacher and other children. Culture influences how children communicate 

with adults and peers. Eye contact and speaking directly may be avoided as a sign of respect. This 
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is not to be confused with inappropriate means of communication, such as kicking and yelling. This 

question is not a measure of English proficiency.  

• Very good/good = Child can reliably state his/her needs in a way that cannot be 

misinterpreted, even if it is not done using a proper grammatical language, or with help of 

non-verbal communication, e.g. pointing to appropriate item.  

• Average = On most occasions the child is able to communicate their needs, but 

clarification may be required at times.  

• Poor/very poor = Most of the time, communication of the child’s needs is difficult for peers 

and adults to understand, requiring repetitions and guesses (AEDI National Support 

Centre, 2009).” 

 

Of the 104 core questions in the AEDI, improvements or more comprehensive explanations in the 

Teacher Guidelines have been made for 22.  In addition, some extra questions have now been 

included in the AEDI however the adaptation process has resulted in only minor changes to the 

original EDI. Importantly the core questions have remained unchanged, thus still allowing for 

temporal, cross cultural population group and international comparisons.  The domains and 

subdomains of the AEDI are the same as the EDI.  

 

 

AEDI PROCESSES 
 

In addition to the scientific and technical adaptation processes, a number of steps and processes 

were undertaken to develop the AEDI as a national project. These included the development of a 

secure paperless web-based data entry system allowing teachers to complete the AEDI online and 

the development of an AEDI National Support Centre. This Centre overseas the data collection 

process, produces materials to help facilitate community engagement, produces and disseminates 

the AEDI results in a geographically mapped form and operates and maintains the AEDI website. 

All suburb level results are available through an interactive mapping portal and documentation 

regarding the AEDI including fact sheets, guides, reports and publications are available via the 

website. The primary aim of the AEDI National Support Centre is to provide nationwide support 

without the need to be located in the same state or territory as the community. 

 

In recognition of the international and local findings that communities have been able to use the 

AEDI in a bid to improve the outcomes for children and their families (Sayers, et al., 2007), along 

with the previous lack of data to inform policy decisions and monitor the state of child 



47 

development, the Australian Government committed to national implementation of the AEDI in 

2009.  In preparation for the national rollout, each state and territory formed an AEDI State 

Coordinating Committee and these still operate today. Each of these Committees includes 

representatives from state government departments (health, education, community services, premier 

and cabinet), independent and Catholic school sectors, and other key agencies (i.e. local 

government, non government organisations etc). These committees are charged with supporting and 

facilitating the implementation of the AEDI and (once the data is released) dissemination and action 

around the results. 

 

Ethics approval for the AEDI works continues to be overseen by the Royal Children’s Hospital 

(Melbourne) Humans Research Ethics Committee. 

 

2009 NATIONAL AEDI RESULTS 
 

The 2009 National AEDI results were released by Prime Minister Julia Gillard and the former 

Minister for Early Childhood Education, Child Care and Youth, Kate Ellis in December 2009.  The 

results are available in the form of a National Report and online community maps and profiles.  

Highlights from the National AEDI report (Centre for Community Child Health and Telethon 

Institute for Child Health Research, 2009) show that: 

 

• the majority of children are doing well on each of the developmental domains, however 

• 23.5 per cent of Australian children are developmentally vulnerable on one or more of the 

five domains 

• Children living in the most socio-economically disadvantaged communities are more likely 

to be developmentally vulnerable on each of the AEDI domains however, vulnerable 

children are found across the entire socioeconomic spectrum 

• Similarly the majority of Australian Indigenous children are doing well on the AEDI 

domains, however Indigenous children show disproportionally higher developmental 

vulnerability rates when compared to Non-Indigenous children 

• Interestingly the figures show different patterns when reviewing the different aspects of 

child development, where Indigenous children are showing extremely good skills in terms 
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of physical independence but significantly poorer results in terms of language and cognitive 

development 

• Children who are proficient in English and speak another language at home are less likely 

to be developmentally vulnerable on all the AEDI domains, however 

• Children who are recorded by their teachers as not being proficient in English, even though 

they are only English speakers are more likely to be developmentally vulnerable across all 

five AEDI domains 

The AEDI results are available online via a designated website www.aedi.org.au.  To help 

community members understand and interpret the results there is an interactive Results Guide.  This 

guide provides information about how to engage with your community and helps develop plans for 

community action to support children and families.  The AEDI website also provides community 

case studies, videos, FAQs, publications, fact sheets, and links to other relevant websites. 

 

SUMMARY 
 

Colloquially, the AEDI results are referred to as a measure of how well the community has raised 

their children to school age and thus the results are primarily seen as an outcome indicator, although 

the data is also interpreted as an indicator of future human capital.  The AEDI aims to determine 

whether children are starting school with the developmental capacity to take advantage of the 

school learning environment.  When accessing and interpreting the AEDI results it important to 

recognize that although the data is collected through the school system the information is always 

reported on the basis of a child’s suburb or geographic area of residence and not the school location, 

so the AEDI results are not a reflection of the school. 

 

The interactive mapping platform allows users to see how a suburb/neighborhood is going in 

comparison to (or relative to) neighboring suburbs across the region.  Different ‘data layers’ are 

available including each of the AEDI domains as well as socio-economic and demographic data 

sourced from the Australian Bureau of Statistics.  Legends on the side of the maps allow users to 

see both the number of children vulnerable on each of the developmental domains as well as the 

percentage of children vulnerable in each of the suburbs. 

 

Along with a range of other community indicators and information, the AEDI can be used by 

communities to plan and evaluate place based initiatives for children and families.  The AEDI data 

http://www.aedi.org.au/
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acts as a community catalyst for conversations across agencies and provides communities with the 

opportunity to strengthen collaborations between schools, early childhood services, and local 

agencies (Sayers, et al., 2007). 

 

Governments are becoming increasingly interested in the early determinants of children’s health, 

development, and well being in order to inform changes needed to better support children and their 

families (Young, 2007).  To make such improvements across and within countries, however, 

requires an understanding of the complexities of the patterns of child development across various 

population groupings to inform the mix of universal and targeted strategies. Getting this mix right 

has significant service and policy ramifications. 

 

The AEDI population data mapped across regions helps inform policy makers on where, what and 

how to scale up early child development programs.  Such data enables governments to: (i) judge the 

resilience of communities and understand where early child development programs are most 

needed; (ii) monitor the state of child development and assess change in outcomes over time, for 

example identifying trends in child outcomes as a result of policies and programs, and (iii) anchor 

developmental trajectories to identify groups of vulnerable populations which will require 

additional support. 

 

Coupled with the national infrastructure development for population data linkage, the linking of 

various administrative data sets to the AEDI provides a potentially powerful person specific 

longitudinal total population based data set.  Such a data set significantly increases our ability to 

investigate the complexities of developmental trajectories.  In addition, program and policy 

evaluation and economic models can also be investigated with such datasets such as the 

effectiveness of preventive interventions which are traditionally hard to quantify. 

 

The AEDI has significant scope as an independent data source used in context with other 

geographically available social and demographic information along with local community 

knowledge.  When the AEDI is repeated in successive cohorts, this then enables us to monitor early 

child development across populations and time and to examine trends for geographic areas.  

However, the investigation of risk and protective patterns in child development is generally 

undertaken using individual-level information.  Further to that, the importance of examining 

individual-level data is reflected by the fact that while the AEDI clearly shows a significant 

socioeconomic gradient in developmental vulnerability, there are still many children in middle class 

and upper class Australia that are developmentally vulnerable.  So although socio-economics 

explains some of the variation in child development, there is still a significant amount of  variation 



50 

that needs further unpacking for us to better understand the complexities of child development  

(Chapter 4 and 5). 

 

In addition to the aims of linking the AEDI to administrative data sets, there are also plans to link 

the AEDI to the whole infant cohort of the Longitudinal Study of Australian Children, and the 

Longitudinal Study of Indigenous Children once they reach school age.  In addition, children 

entering the Longitudinal Study of Youth will be consented to link back to their AEDI results when 

they were in school.  Such linkages to the Australian Longitudinal Studies will provide the depth of 

data not found in administrative data sets and thus coupled together along with statistical modelling 

techniques there are significant opportunities for high quality research. 

 

There are few places in the world with the infrastructure developed to conduct such research taking 

advantage of linked administrative data and longitudinal studies, however of those that have the 

capacity in Australia and Canada all are using (or have funded projects to use) the A/EDI.  Scotland 

also has data linkage facilities and is currently piloting the EDI with the aim to develop a population 

EDI dataset for linked research. 

 

International collaborations with the use of standardised instruments like the EDI provides scope for 

international and jurisdictional policy evaluation and unique opportunities for investigating social 

and cultural factors that influence developmental trajectories of children never before possible. 
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CHAPTER 2: VALIDITY OF THE AEDI -CONSTRUCT AND 

CONCURRENT 
 

 

PREAMBLE 
 

This chapter aims to contribute to the ongoing evaluation of the Australian Early Development 

Index (AEDI) by investigation of its construct and concurrent validity with a sub-sample of 642 

children aged 4–5 years drawn from the Longitudinal Study of Australian Children (LSAC). 

 

Construct validity has been examined by considering the theoretical consistency of the network of 

correlations between the AEDI sub-constructs and the independently reported multi-method 

measures of early learning skills and development collected contemporaneously by LSAC. 

Concurrent validity has been examined by assessing the extent to which children who were 

“developmentally vulnerable” on the AEDI domains corresponded with the LSAC Outcome Indices 

classification of children “developmentally at risk”. 

 

Construct validity results show moderate to large correlations between each of the AEDI domains 

and sub-constructs when compared to analogous teacher rated LSAC measures with lower levels of 

association observed for parent rated LSAC measures. 

 

The concurrent validity results are weak, however with no criterion measure with which to assess 

the AEDI, findings are inconclusive prior to predictive validity assessment which are then 

investigated in Chapters 3 and 4. 
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INTRODUCTION 
 

Validation of the AEDI to date. 

The first step to adapting the EDI for its use in Australia included assessing its face validity, content 

validity and utility as a community-level measure of early child development.  This was undertaken 

in 2002 by a collaboration between the Perth North Metropolitan Area Health Service, the Swan 

and West Coast District Education Offices and the Offord Centre for Child Studies, McMaster 

University (Brinkman & Blackmore, 2003).  Apart from minor wording changes to reflect common 

Australian English, the overall content and structure of the initial revision remained essentially 

unchanged from the original Canadian version.  After piloting with 200 students, this initial revision 

of the instrument was administered across the North Metropolitan Area Health Service in Perth 

raising a sample of 4,319 children aged 4–5 years attending both government and non-government 

schools (Hart, et al., 2003). 

 

The next step in the adaptation process entailed establishing construct validity through Rasch 

analysis by examining the psychometric properties of each of the five EDI domains.  This analysis 

established that while all five domains had excellent scale reliability and construct validity in terms 

of the Rasch model, four of the domains (all but the Language and Cognitive domain) could be 

further improved if they were modified from their existing five ordered response categories to three 

categories (Andrich & Styles, 2004a).  The Rasch analysis also identified nine items that could be 

eliminated without any loss of scale precision.  This version of the EDI has now been used in 

Australia since 2004, and is locally called the AEDI. 

 

The AEDI was then the subject of further Rasch analyses to determine the reliability and construct 

validity after the modifications as recommended by the original Rasch modelling.  These analyses 

were conducted on a non-representative but large sample of over 6000 Australian children who 

were the subject of AEDI data collections during 2004.  The results indicated that all 5 domains 

showed satisfactory properties, with the Physical Health and Wellbeing domain being the least 

cohesive in terms of underlying construct.  The reliabilities reported were .856 for the Physical 

Health and Wellbeing domain, .939 for the Social Competence domain, .930 for the Emotional 

Maturity domain, .915 for the Language and Cognitive Development domain and .919 for the 

Communication Skills and General Knowledge domain (Andrich & Styles, 2004b). 
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Modifications to the instrument recommended by the Rasch analysis were considered and approved 

by the AEDI Project Technical Reference Group in consultation with Dr Janus (the author of the 

original EDI).  Authorisation for the final revisions to be published and used in the national 

implementation of the Australia Early Development Index: Building Better Communities for 

Children project was formalised through a memorandum of understanding between the Offord 

Centre for Child Studies, the Centre for Community Child Health, the North Metropolitan 

Population Health Program and the Telethon Institute for Child Health Research (The Australian 

Early Development Index Partnership, 2005).  

 

The commencement of the first wave of data collection of the Longitudinal Study of Australian 

Children (LSAC) (Sanson, et al., 2002) provided a convenient opportunity to further validate the 

AEDI enabling the assessment of its concurrent, construct and predictive validity. The national 

AEDI project team accordingly submitted a proposal to the Australian Government’s Department of 

Family and Community Services and Indigenous Affairs (FACSIA), the Australian Institute of 

Family Studies (AIFS) and the LSAC Consortium Advisory Group in late 2003 for a nested study 

where the AEDI would be administered in a sub-sample of the LSAC age 4 cohort. Once formal 

approval and ethics clearance were secured, the newly revised AEDI was administered with 642 

participants. Although the reliability and validity of the Canadian EDI have been reported (Janus, 

2001; Janus & Offord, 2007) this is the first work to describe the construct and concurrent validity 

of the AEDI. 

 

METHODS 
 

The Longitudinal Study of Australian Children (LSAC) 

The LSAC is a nationally representative clustered cross-sequential sample of two cohorts of 

Australian children: 5,104 infants and 4,976 four year olds (Sanson, et al., 2002). The first wave of 

the LSAC commenced in May 2004, collecting a wide range of data on early development, health, 

education and living circumstances. This information was gathered from face-to-face interviews 

with parents, parent self-completed questionnaires, interviewer observation, direct child assessment, 

and teacher/caregiver completed questionnaires. One advantage of the clustered design was to 

provide the opportunity to gather multiple observations within a community and to increase the 

capacity of the study to analyse community level effects; along with the opportunity to cost-

effectively conduct face-to-face interviews. Postcodes with less than 20 eligible children were 

excluded from the selection process (605 postcodes) with the remaining 1976 postcodes stratified 



55 

by state/territory and by capital city statistical division to ensure that the sample was distributed 

across strata in the same proportions as children in the target populations.  The response rate for the 

4 year old cohort was 59.4% (Soloff, Lawrence, & Johnstone, 2005). 

 

The sub-sample for this AEDI validation study consisted of all the families participating in LSAC 

that resided in Queensland, Victoria or Western Australia. These three States of Australia were the 

first to gain ethics approval for the administration of the AEDI by the state governed Departments 

of Education and this conveniently coincided with the first wave of data collection for the LSAC 

study in 2005. 

 

The LSAC data collection initially involved an interviewer spending 1-2 hours in the home where 

detailed information about the child was collected from the primary caregiver (parent 1). The 

interviewer also gathered information on parental health status, family functioning, parenting, child-

care, social support, parental education and other family socio-demographic information. Parent 

reported measures of children’s functioning included the Strengths and Difficulties Questionnaire 

(SDQ) (Goodman, 1997), Parent’s Evaluation of Developmental Status (PEDS) (Glascoe, 1997) 

and the Short Temperament Scale for Children (STSC) (Sanson, Prior, Garino, Oberklaid, & 

Sewell, 1987). The interviewer then undertook physical measurement and direct assessment of the 

child, including administration of the 'Who am I?' (de Lemnos & Doig, 1999) school readiness test 

and Peabody Picture Vocabulary Test of receptive language (Dunn & Dunn, 1997).  Consent was 

also sought to contact any non-resident parent and child care provider or teacher. Additionally, self-

completed modules for both Parent 1 and Parent 2, covering aspects of family functioning, health 

and support were provided. Where time permitted, these modules were completed while the 

interviewer was in the home.  

 

Where consent was obtained, questionnaires were then sent to the child’s teacher as soon as feasible 

after completion of the home interview (Soloff, Millward, & Sanson, 2003). On average there was a 

2 month gap between the home interview and when the teacher completed the instrumentation. The 

teacher questionnaire included the Strengths and Difficulties Questionnaire (SDQ), the Short 

Temperament Scale for Children and the AEDI. Teacher completed data collection occurred during 

the third school term of 2004. 

 

Assessing Construct Validity 

The construct validity of the AEDI as a general measure of “early child development” and as a 

predictor of “readiness for school learning” can only be examined indirectly as the constructs 
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which the AEDI seeks to measure are ‘latent’ in that they are not directly observable or immediately 

measurable (Cronbach & Meehl, 1967). Investigation of this aspect of the AEDI’s validity thus 

involves demonstrating from the set of available observations that the overall scale score and each 

of the domain and sub-domain scores correlate consistently with other relevant measures of early 

child development. Given that the analysis of the AEDI’s prediction of “readiness for school 

learning” is contingent on the second wave of LSAC data collection (which is due for release in 

mid-2007), this current article is confined to examining the AEDI with the concurrently available 

data from the first wave of LSAC. Analysis of the AEDI’s predictive validity will be the subject of 

future analyses. 

 

The strength of association between each of the AEDI domains and the relevant LSAC variables 

was assessed with Spearman correlation coefficients. There is sound theoretical expectation to 

justify the predicted direction of the correlations and thus one-tailed tests have been reported in this 

paper. However it should be noted that prior to undertaking the one-tailed analyses, the authors 

initially undertook two-tailed tests to confirm the expected direction.  The 

conventions recommended by (Hopkins, 1997) are used to describe the correlation strength of 

paired observations for a sample of n = 600. A sample of this size provides 95% confidence 

intervals of less than 0.1 across the full range of possible correlations (i.e. from “little or none” to 

“very large”). 

 

The AEDI is a teacher-completed checklist that measures five key areas of child development: 

Physical Health and Well-being, Social Competence, Emotional Maturity, Language and Cognitive 

Development, and Communication Skills and General Knowledge (Janus, Brinkman, Duku, 

Hertzman, et al., 2007; Janus & Offord, 2007).  In Australia the instrument is administered in the 

first year of fulltime schooling (when children are generally aged 5).  Teachers collect the 

information on the basis of their knowledge of the children in their class.  Each item is a simple 

question with either a binary or three point categorical response.  The items are then computed into 

a domain score ranging from 0 through to 10. (Please note the scale properties and descriptive data 

for each of the instruments and their scales/domains are presented in tables 1 and 2). 

The physical health and wellbeing domain includes aspects such as children coming to school 

hungry, tired or sick, fine and gross motor skills, independence, coordination and overall energy 

levels.  The social competence domain includes aspects such as self-confidence, cooperation, how 

they play with others, accepts responsibility for actions, demonstrates self-control, shows respect, 

able to follow rules, works independently, and is curious and follows class routines.  The emotional 
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maturity domain includes aspects such as pro-social and helping behaviors. It also asks about 

anxious behaviors, for example if the child is; worried, unhappy, nervous, sad or excessively shy 

and indecisive.  This domain also includes aspects of aggression and bullying, and hyperactivity and 

inattention, restlessness, distractibility and impulsivity.  The language and cognitive domain 

includes aspects of both basic literacy and mathematic skills, problems with identifying letters or 

attaching sounds to them. Teachers are asked to indicate if the child is aware of writing direction, is 

able to write their own name, interested in books, reading and number games, can count and 

recognize numbers, understands time concepts.  Teachers are also asked to record if the child shows 

aspects of advanced literacy.  The communication skills and general knowledge domain includes 

items such as; ability to participate in games involving the use of language, ability to communicate 

with and understand others and if the child shows general knowledge. 

In Australia the AEDI is completed between May to July, (with the school year commencing in late 

January).  The teachers are required to have to have known the child for at least 1 month to be able 

to complete the AEDI.  Being approximately 100 questions long, the AEDI takes on average just 

under 15 minutes per child to complete.  Teachers are provided an hour’s worth of training 

(conducted on-line or by CD rom) prior to completing the AEDI (also on-line) for all children in 

their class.  Associated with the AEDI is a comprehensive set of Teacher Guidelines that are mailed 

out to all primary schools across Australia prior to the data collection period.  These materials are 

also available on-line with guidance provided as the teachers complete the AEDI. 

The data for individual children are then aggregated to their neighborhood of residence (not where 

they go to school) and reported in the form of local area maps (at suburb level), community reports 

(for Local Government Areas), and state and national reports.  All results are publicly available 

(www.aedi.org.au).  Although the AEDI data are publicly reported at an aggregate level, all 

reliability and validity studies to date (including this paper) have been conducted at an individual 

level. 

The AEDI for this study was not collected during one of the nation-wide data collections.  The 

administration of the AEDI for this study differed in a couple of important ways.  For the purposes 

of the Longitudinal Study of Australian Children the AEDI was completed by the teachers on paper 

(not on-line).  In addition the children in the LSAC AEDI sample were on average one year younger 

than the children in the national AEDI data collection.  As such the teacher may have been a teacher 

of a kindergarten, pre-school or school program.  The age upon entry to school differs across the 

three states where data was collected for this study (Queensland, Victoria and Western Australia) 

and there is a full year age range in the LSAC sample.  According to 2009 figures reported by the 

Australian Bureau of Statistics, over 80% of 4-5 year old children living in Australia are attending 

http://www.aedi.org.au/
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some form of preschool, kindergarten or school program (Australian Bureau of Statistics, 2009b).  

The AEDI LSAC subsample only included children that had a teacher to complete the AEDI, and 

therefore it is likely that some children included in this study may not have been in full time 

schooling, but they would have been attending some form of formal education program. 

 

Comparable LSAC Instruments 

The data collected in the LSAC included assessments of various aspects of early child development 

using well-established measures with known measurement properties (Sanson, et al., 2002). This 

enabled comparison to be made between AEDI domains and sub-domain scores and the 

corresponding LSAC measures of comparable (or theoretically similar) constructs.  The relevant 

LSAC measure selected for these comparisons included: 

 

Strengths and Difficulties Questionnaire (SDQ) 

The SDQ is one of the most widely used measures of children’s emotional and behavioural 

difficulties.  The instrument comprises 25 items and produces scores for five areas of psychological 

adjustment – emotional symptoms, conduct problems, hyperactivity/inattention, peer relationship 

problems and prosocial behaviour. It has a ‘total difficulties’ score calculated by totaling the four 

deficit-focused sub-scales (i.e. excluding prosocial behaviour). Originally developed as a screening 

tool it is also increasingly being as an individual outcome measure in clinical and preventive 

interventions (Goodman, Renfrew, & Mulick, 2000; Goodman & Scott, 1999; Hawes & Dadds, 

2004). There is a substantive body of research on psychometric properties of the use of the SDQ in 

different cultures supporting the validity and reliability of its versions for parent, teacher and youth 

self-report (although this is not used in LSAC), despite some variation in cut-off scores (Vostanis, 

2006).  The LSAC collected SDQ data using both the parent and teacher (child-care worker) 

versions of the instrument. 

 

Peabody Picture Vocabulary (PPVT-III).  Collected at 4 years of age. 

The PPVT-III is a well-established and norm referenced measure of receptive vocabulary for 

standard English, and a screening test of verbal ability for children aged 2 years 6 months up to 90 

years of age.  This test is one of the most widely used tests of children’s receptive vocabulary.  The 

test consists of a child being shown four pictures at a time, hearing a word spoken aloud and then 

being asked to point to the picture best representing the word.  The test is administered directly to 
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the child by a trained examiner.  Developed as a screening tool, the PPVT allows for a verbal or 

nonverbal response, and is individually administered with no time restriction (although 

administration time typically takes 10–15 mins) (Dunn L M., 1997; Dunn & Dunn, 1981).  A 

slightly modified version of PPVT III was used in the LSAC.  This shortened version showed a 

person separation reliability of .76 using Rasch modeling, and the Pearson product-moment 

correlation between the full PPVT-III and the adapted PPVT-III was .91 for the 4 year old cohort of 

LSAC (Rothman, 2005). 

 

Who Am I (WAI).  Collected at 4 years of age. 

Who Am I? is a measure of development for children aged four to seven years, and can be 

administered, either individually or in small groups, by class teachers or trained interviewers.  Who 

Am I? was developed at the Australian Council for Educational Research (ACER) and is based on a 

series of copying and writing tasks which are designed to distinguish between achievements that are 

based on specific learning or teaching (such as the child's ability to write his or her own name), and 

achievements that are based on a more advanced level of conceptualisation (for example, the ability 

to copy complex geometrical forms, or to transform spoken words into written form) (de Lemnos. 

M., 1999).  The Who Am I? measure was collected in Wave 1 of the LSAC 4 year old cohort and 

consisted of 11 pages on which children were to write their names, copy shapes and write words 

and numbers, with each response assessed on a 4 point scale relating to the skill required for the 

task (Rothman, 2005).  A score of 0 is assigned if no attempt is made on the item.  For the LSAC 

cohort the data were fit using a partial credit item response model and then transformed to a scale 

with a mean of 64 and standard deviation of 8.  The test had a person separation reliability of .89 

(Rothman, 2005). 

 

Parents Evaluation of Developmental Status (PEDS).  Collected at 4 years of age. 

PEDS is an instrument for detecting and addressing a child’s development and behavioural 

problems (Glascoe, 1997).  PEDS is reported to have high sensitivity and identifies 74% to 80% of 

children with developmental disabilities, and 70% to 80% of children without developmental 

disabilities.  PEDS is a 10 item form completed by the parent, and in some states of Australia, it is 

used to identify a child for referral to clinical services based on parental concern about expressive 

and receptive language skills. However in other states, the instrument is not used as a diagnostic 

screening tool, but is typically used by child health nurses as an informal means to elicit and 
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respond to parental concerns about their child.  The instrument has a longitudinal recording form for 

summarizing surveillance and promotion activities.  The instrument is currently available in 

English, Spanish and Vietnamese.  The data utilised in this study is the PEDS expressive and PEDS 

receptive language skills collected in Wave 1. 

 

Paediatric Quality of Life Inventory  (PedsQLTM).  Collected at 4 years of age. 

PedsQLTM (NB not to be confused with the PEDS above) was developed to measure health related 

quality of life in children who are either healthy or ill.  The instrument has 4 scales; Physical 

functioning, Emotional functioning, Social functioning and School functioning (Varni, Seid, & 

Kurtin, 1999).  The instrument can be used as a self-report for children aged 5 to 18 or as a parent 

proxy report for children aged 2 to 18 and can be administered by anybody trained in its use.  The 

PedsQL Generic Core Scales consist of 23 items applicable for healthy school and community 

populations, as well as in paediatric populations with acute and chronic health conditions.  Item-

level and scale-level measurement properties have been reported by Varni, with validity 

demonstrated using the known-groups method, correlations with indicators of morbidity and illness 

burden, and factor analysis.  They concluded that the PedsQL distinguished between healthy 

children and paediatric patients with acute or chronic health conditions.  The instrument has also 

been associated with indicators of morbidity and illness burden (Varni, Seid, & Kurtin, 2001). 

In LSAC, parents reported how much each item was a problem for their child on a 4-point Likert-

type scale, ranging from 0=‘Never a problem’ to 4=‘Almost always a problem’.  Sample items 

include: ‘Taking part in active play or exercise’ and ‘Having hurts or aches’.  Further details 

regarding PedsQLTM can be obtained from the following website: www.pedsql.org. 

 

The Short Temperament Scale for Children (STSC) 

The STSC is a 30-item parent report inventory that enables the assessment of temperament style in 

Australian children and provides norms for three developmental age periods: 3 years 5 months to 4 

years 5 months, 4 years 10 months to 6 years 6 months, and 6 years 8 months to 8 years 3 months. 

The child's temperament style is classified on four dimensions: approach, persistence, rhythmicity, 

and inflexibility. The scores on three of these dimensions (approach, persistence, and inflexibility) 

are then combined to form a continuous easy-difficult scale that permits the classification of each 

child's overall temperament style. The scale has test-retest reliability ranging from .77 for 

inflexibility to .90 for approach (Prior, Sanson, & Oberklaid, 1989; Sanson, et al., 1987). 

http://www.pedsql.org/
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Other LSAC measures used 

A range of other specific LSAC items were selected for comparison with the AEDI.  These included 

teacher ratings of children’s reading, writing and numeric competencies, their behaviour on 

separation from and reunion with parents, peer relationship quality and how the child compared 

with other children of the same age in terms of their fine and gross motor skills.  

 

Table 1 provides an overview of the AEDI domains and sub-constructs and Table 2 provides an 

overview of the comparable LSAC measures.  

 

Socio Economic Index for Areas (SEIFA). Attributed on the basis of residence when the child was 4 

years of age. 

SEIFA is the Australian Bureau of Statistics (ABS) geographically based score for the measurement 

of socio-economics.  There are 4 indexes, however for the purposes of this paper we have utilized 

the index of relative disadvantage assigned to each child on the basis of the Collection District in 

which the child resided at the time that the AEDI was measured (Australian Bureau of Statistics, 

2008a).  The index summarizes aspects of the socio-economic conditions of people living in each 

Collection District based upon a standardized weighted composite score that combine information 

about parental income, employment, housing, land and car ownership, and education information 

from the 2006 Census.  The index provides a more general measure of area socio-economic.  A 

Collection District is currently the smallest geography that SEIFA is made available by the ABS 

and contains on average 300-500 people. 
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Table 1: Descriptive statistics for AEDI variables included in the Analysis for 
Chapter 2 

 AEDI Variable N Mean SE Media
n 

Min Max 

Domain Physical well-being domain score 639 6.94 0.05 7.27 0.91 9.09 

 Emotional maturity domain score 634 7.89 0.05 8.08 4.62 10.00 
 Social competence domain score 638 7.85 0.07 8.33 0.43 10.00 

 Language and cognitive development domain score 611 6.58 0.08 6.92 0.00 10.00 
 Communication and general knowledge domain score 640 7.38 0.10 8.13 0.00 10.00 
Vulnerable Vulnerable Physical well-being 642 0.14 0.01 0.00 0.00 1.00 

 Vulnerable Emotional 642 0.10 0.01 0.00 0.00 1.00 
 Vulnerable Social 642 0.13 0.01 0.00 0.00 1.00 

 Vulnerable Language and cognitive development 642 0.12 0.01 0.00 0.00 1.00 
 Vulnerable Communication and general knowledge 

 
642 0.12 0.01 0.00 0.00 1.00 

Sub-
domains 

Physical readiness for school work 639 6.35 0.05 6.67 0.00 10.00 
Physical independence 640 6.38 0.04 6.67 0.00 10.00 

 Gross & fine motor skills 640 7.60 0.09 8.00 0.00 10.00 

 Prosocial and helping behaviour 638 5.20 0.11 5.00 0.00 10.00 
 Anxious and fearful behaviour 638 9.18 0.05 10.00 5.00 10.00 

 Aggressive behaviour 639 9.22 0.05 10.00 5.00 10.00 
 Hyperactive and inattentive behaviour 639 8.73 0.06 9.17 5.00 10.00 

 Overall social competence with peers 640 7.18 0.10 7.50 0.00 10.00 
 Respect and responsibility 640 8.15 0.08 8.75 0.00 10.00 
 Independence and adjustment 640 7.65 0.08 8.13 0.00 10.00 

 Readiness to explore new things 638 8.20 0.09 8.75 0.00 10.00 
 Basic literacy 640 7.86 0.09 8.75 0.00 10.00 

 Interest and memory 640 8.25 0.10 10.00 0.00 10.00 
 Complex literacy skills 636 1.93 0.09 1.67 0.00 10.00 
 Basic literacy and numeracy 640 8.15 0.09 8.57 0.00 10.00 

 Communication skills 640 7.38 0.10 8.13 0.00 10.00 
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Table 2: Descriptives for LSAC variables included in the Analyses for Chapter 2 

AEDI 
Domains 

LSAC measures N Mean SE Median Min Max 

Physical Health and 
Well-being 

Parent reported measures: 
    Global health measure  
    PEDS QL physical health summary  
Teacher reported measures: 
   Teacher rating fine motor skills  
   Teacher rating gross motor skills  

      
642 1.58 0.03 1.00 1.00 4.00 
542 82.88 0.50 84.38 25.00 100.0 
      
636 1.89 0.05 2.00 1.00 4.00 
639 1.93 0.05 2.00 1.00 4.00 

Social Competence Parent reported measures: 
   PEDS-QL Social functioning 
   STSC sociability 
   SDQ pro-social  
   SDQ peer problem  
   SDQ conduct  
Teacher reported measures: 
   Child separation behaviour  
   Child reunion behaviour  
   SDQ pro-social  
   SDQ peer problem  
   SDQ conduct  
   Total relationship  

      
541 82.91 0.66 85.00 18.75 100.0 
542 3.74 0.05 3.75 1.00 6.00 
638 7.78 0.07 8.00 1.00 10.00 
638 1.63 0.06 1.00 0.00 9.00 
638 2.50 0.08 2.00 0.00 10.00 
      
614 3.36 0.02 3.38 1.38 4.00 
613 3.39 0.02 3.43 1.71 4.00 
633 6.55 0.09 6.00 0.00 10.00 
633 1.73 0.08 1.00 0.00 9.00 
633 1.15 0.07 0.00 0.00 10.00 
632 4.43 0.02 4.60 2.47 5.00 

Emotional Maturity Parent reported measures: 
   SDQ pro-social behaviour 
   SDQ hyperactivity  
   SDQ emotional symptoms  
   STSC reactivity 
   PEDS-QL emotional functioning  
Teacher reported measures: 
   SDQ pro-social  
   SDQ hyperactivity  
   SDQ emotionality  
   Warm relationship  
   Conflict / anger  
Interviewer observation: 
   Fear towards interviewer  

      
638 7.78 0.07 8.00 1.00 10.00 
638 3.43 0.09 3.00 0.00 10.00 
637 1.62 0.07 1.00 0.00 8.00 
542 2.69 0.04 2.75 1.00 5.75 
542 72.09 0.63 75.00 20.00 100.00 
      
633 6.55 0.09 6.00 0.00 10.00 
633 2.67 0.10 2.00 0.00 10.00 
632 1.09 0.06 0.00 0.00 8.00 
632 4.41 0.02 4.60 1.40 5.00 
632 1.48 0.03 1.24 1.00 4.43 
      
642 3.84 0.02 4.00 -2.00 4.00 

Language & Cognitive 
Development 

Parent reported measures: 
   PEDS QL Expressive language concern  
   PEDS QL Receptive  
   Speech therapy via school  
   Reading competencies scale  
    Home activities  
Teacher reported measures: 
   Reading competencies  
   Writing competencies  
   Numeracy competencies  
Direct assessment 
   Peabody Picture Vocabulary Test 
   Who am I (WAI) 

      
641 1.75 0.02 2.00 1.00 2.00 
642 1.92 0.01 2.00 1.00 2.00 
637 -1.29 0.13 0.00 -9.00 1.00 
641 0.34 0.03 0.00 0.00 3.00 
642 1.74 0.02 1.71 0.00 3.00 
      
622 1.67 0.03 2.00 0.00 5.00 
623 3.02 0.06 3.00 0.00 6.00 
620 3.33 0.05 3.00 0.00 5.00 
      
567 64.05 0.34 65.00 20.00 84.00 
631 62.41 0.29 63.00 35.00 86.00 

Communication and 
General Knowledge 

Parent reported measures: 
   Reading competencies  
Teacher reported measures: 
   Open communication factor  
   Reading competencies  
   Writing competencies 
   Numeracy competencies  
Direct child assessment: 
   Peabody Picture Vocabulary (PPVT) 
   Who am I (WAI) 

      
622 1.67 0.03 2.00 0.00 5.00 
      
632 4.24 0.03 4.33 1.00 5.00 
622 1.67 0.03 2.00 0.00 5.00 
623 3.02 0.06 3.00 0.00 6.00 
620 3.33 0.05 3.00 0.00 5.00 
      
567 64.05 0.34 65.00 20.00 84.00 
631 62.41 0.29 63.00 35.00 86.00 
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Assessing Concurrent Validity 

In addition to the correlational analyses conducted to describe the ‘nomological’ network of 

associations between the various developmental constructs measured in both the AEDI and the 

LSAC, the extent to which the AEDI and LSAC Outcome Indices agreed in their identification of 

children who may be considered “developmentally vulnerable” or who were “on track” was also 

examined.  

 

The LSAC Outcome Index is a composite measure encompassing three broad domains of child 

development (physical, social/emotional and learning) developed specifically for the LSAC as an 

aggregate indicator of children’s overall development and well-being (Sanson et al., 2005).  The 

physical health domain was derived from parent ratings of the child’s overall health status, special 

health care needs, Body Mass Index (very high or low) and the PEDS physical health summary.  

The social/emotional domain was derived from social competence, internalizing and externalising 

measures from the SDQ prosocial, peer problems, emotional symptoms, hyperactivity and conduct 

problems scales. The learning domain was derived from the PPVT, parent ratings or reading skills, 

teacher rating of reading, writing and numeracy skills, and approach to learning score of the WAI. 

While similar in concept to the Vulnerability Index used in the Canadian NLSCY (Willms, 2002), 

the Outcome Index is derived from a multi-stage standardisation process utilising the 

aforementioned measures selected to include developmental strengths and weaknesses within each 

of the three broad developmental domains.  The resultant percentile distributions of each of the 

continuous domain scores reflect the fact that most children have good developmental outcomes 

(Sanson, et al., 2005). 

 

For this study, the concurrent validity analyses utilised the Outcome Indices calculated from the 

entire LSAC sample (i.e. the percentile distribution was not specifically computed for the current 

sub-sample utilised for the purposes of this paper).  In addition to the three domain scores a 

‘Negative Outcome Index’ is calculated. This index is categorical and is computed by counting the 

number of domains on which a child falls within the bottom 15% (thus ranging from 0-3). 

Concurrent validity has been examined using Kappa, with sensitivity, specificity, positive predictive 

ratio and negative predictive ratios calculated. 

 

 



65 

RESULTS 
 

Sample characteristics 

Of the 720 eligible children for whom household interviews were completed, there were 642 

children for whom the teacher completed the LSAC and AEDI assessments. Eligible children were 

those in the third and fourth workloads of the first wave of LSAC data collection in Queensland, 

Victoria and Western Australia.  Forty six percent (46.4%) of the LSAC/AEDI sample were from 

Victoria, 33% from Queensland and 20.4% from Western Australia. As the third and fourth LSAC 

workloads occurred later in the school year, these children were between 2 and 3 months older than 

the overall (i.e. national) LSAC age four cohort at the time of their teacher assessments.  

 

In terms of other demographic characteristics, there were no systematic differences observed 

between the AEDI sub-sample and the overall LSAC cohort. English was the main language spoken 

at home for 87.5% of the AEDI sub-sample and 89.2% of the entire LSAC cohort. Children of 

Aboriginal or Torres Strait Islander descent comprised 2.1% of the AEDI sub-sample and 3.9% of 

the overall LSAC cohort.  In addition there was no significant difference observed between the 

socioeconomic status of the AEDI sub-sample compared to the entire LSAC cohort (mean Socio 

Economic Indicator for Areas of Advantage/Disadvantage Index =1003.3 vs. 1005.0). In summary, 

apart from being around 2-3 months older at the time of their teacher completed assessments, the 

AEDI sub-sample was demographically similar to the entire LSAC sample and can thus be 

considered representative of the general Australian population of children aged 4-5 years. 

 

Table 1 details the summary descriptive statistics for each of the AEDI variables included in the 

analysis.  This shows the number of children with valid data, the mean, standard error (SE), median, 

and maximum and minimum value for each variable.  Table 2 shows the equivalent descriptive 

statistics for each of the LSAC variables included in the analyses. 

 

Construct Validity Findings 

AEDI Physical Health and Well-being domain (Table 3) 

The PEDS Physical Health Summary showed only a weak correlation with the AEDI Physical 

Health and Wellbeing domain score (.091). This observation suggests that very different aspects of 

physical health and wellbeing are being measured in these components of the LSAC and AEDI.  

However, small correlations were observed between the LSAC teacher rated Fine Motor Skills and 
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Gross Motor Skills and the AEDI Gross and Fine Motor Skills sub-domain (- .45 and -.38). The 

teacher ratings on the Fine and the Gross Motor scales range from 1 to 4 with 1 representing more 

competent than others and 4 representing much less competent than others, whereas the AEDI is 

scored in the opposite direction thus accounting for the direction of the correlation. 

 

AEDI Social Competence domain (Table 4) 

A moderate correlation was observed between the LSAC teacher rated Pro-social scale and the 

AEDI Social Competence domain score (.69) and similar moderate correlations were observed with 

the AEDI sub-domain scores of Overall Social Competence with Peers, Respect and Responsibility, 

and Independence and Adjustment (.57, .64 and .59). The LSAC teacher reported Relationship 

Quality scale was also strongly correlated with the AEDI Social Competence domain score (.62) 

and moderately with the Overall Social Competence with Peers, Respect and Responsibility, and 

Independence and Adjustment AEDI sub-domain scores (.54, .59, and .50). The LSAC teacher rated 

Conduct Problems Scale was negatively and moderately to strongly correlated with the AEDI 

Social Competence domain score, and the Respect and Responsibility, and Independence and 

Adjustment sub-domain scores (-.53, -.64 and -.45).  Finally, the LSAC teacher rated Peer Problems 

scale was moderately negatively correlated with the AEDI Social Competence domain score and the 

Overall Social Competence with Peers sub-domain score (-.46 and -.58). 

 

AEDI Emotional Maturity domain (Table 5) 

The strongest correlation was observed between the teacher rated Pro-social LSAC measure and the 

AEDI Emotional Maturity domain scores (.75). The LSAC teacher rated Hyperactivity SDQ 

measure showed a moderate negative correlation with the AEDI Emotional Maturity domain score 

(-.63), and the AEDI Hyperactivity and Inattentive Behaviours sub-domains (-.42 and -.69).  

Moderate negative correlations were observed between the LSAC teacher rated Conflict scale and 

the AEDI Aggressive Behaviour and Hyperactive and Inattentive Behaviour sub-domains (-.55 and 

-.44). While the parent rated SDQ Hyperactivity scale was moderately correlated with the AEDI 

Hyperactive and Inattentive Behaviour sub-domain score (-.32), little or no correlation was 

observed between the parent rated PEDS Emotional Functioning and the AEDI Emotional Maturity 

domain and sub-domain scores. It is interesting to note however, that the other teacher rated 

measurements of emotional maturity also do not correlate substantially with the PEDS Emotional 

Functioning indicator. 

 

AEDI Language and Cognitive Development domain (Table 6) 
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The LSAC teacher rated measures of writing, reading and numeric competencies were found to 

have the strongest correlations with the AEDI Language and Cognitive Development domain (.69, 

.62 and .70). This result was expected as 6 out of the 40 individual items on the AEDI are exactly 

the same as those in the LSAC teacher rated measures (2 per competency scale).  These LSAC 

measures also had moderate correlations with the AEDI Basic Literacy sub-domain (.49, .60 and 

.53).  Similarly moderate correlations were evident between the LSAC teacher measures and the 

AEDI sub-domain of Basic Literacy and Numeracy, and Complex Literacy.  Smaller correlations 

were seen between the LSAC teacher measures and the AEDI Interest and Memory sub-domain 

(.44 and .49). 

 

In contrast, small correlations were found between parent reported PEDS expressive language 

concern, receptive language concern and the teacher rated AEDI Language and Cognitive 

Development domain with correlations ranging from .18 to .25.  The direct observation LSAC 

measures, PPVT and the WAI showed small to moderate correlations with the AEDI Language and 

Cognitive Development domain (.34, .49). 

 

AEDI Communication and General Knowledge domain (Table 7) 

The LSAC teacher rated Open Communication and Numeric Competencies scales both correlated 

moderately with the AEDI Communication and General Knowledge domain scores (.47 and .40).  

Small correlation was also evident between the LSAC WAI score and the AEDI Communication 

and General Knowledge domain score (.32).  Finally, the LSAC PPVT showed weak but significant 

correlations with AEDI Communication and General Knowledge domain score (.30). 
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Table 3: Spearman correlations among the AEDI and LSAC physical health and wellbeing measures 

Informant  Parent response Teacher assessment Teacher assessment  Teacher assessment Teacher assessment 

   
PEDS 
 Physical health summary 

How Study Child compares to others 
 - Fine motor skills 

How Study Child compares to others 
 - Gross motor skills 

AEDI 
Physical well-being 

AEDI 
Gross & fine motor skills 

LSAC PEDS Physical health 1     

 Tch - Fine motor skills -.101(**) 1    

 Tch Gross motor skills -.109(**) .401(**) 1   

AEDI Physical well-being .091(*) -.448(**) -.370(**) 1  

 Gross & fine motor skills .088(*) -.449(**) -.378(**) .960(**) 1 
Note: The values in the shaded cells are those discussed in the body of the paper.  *  Correlation is significant at the 0.05 level (1-tailed),  **  Correlation is 

significant at the 0.01 level (1-tailed) 
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Table 4: Spearman correlations among the AEDI and LSAC social competence measures 

Informant  Parent Parent Parent Parent Parent Teacher Teacher Teacher Teacher Teacher Teacher Teacher Teacher Teacher Teacher 

   

PEDS 
Social 
functioning 

Sociability 
scale 

Prosocial 
scale 

Peer 
problems 
scale 

Conduct 
problems 
scale 

Behaviour 
on 
separation 
from 
parent 

Behaviour 
on 
reunion 
with 
parent 

Prosocial 
scale 

Peer 
problems 
scale 

Conduct 
problems 
scale 

Relationship 
quality scale 

AEDI 
Social 
competence 

AEDI 
overall 
social 
competence 
with peers 

AEDI 
respect and 
responsibility 

AEDI 
independence 
and 
adjustment 

LSAC PEDS Social funct 1               

 Sociability scale .197(**) 1              

 Prosociality scale .245(**) .135(**) 1             

 Peer problems scale -.395(**) -.258(**) -.193(**) 1            

 Conduct problems scale -.214(**) 0.018 -.362(**) .231(**) 1           

 Tch –Sep from parent .126(**) .238(**) 0.061 -.193(**) -.101(**) 1          

 Tch- Reun with parent .105(**) -0.064 .079(*) -.082(*) -.105(**) 0.041 1         

 Tch - Prosociality scale .145(**) -0.036 .177(**) -.195(**) -.244(**) .379(**) .348(**) 1        

 Tch - Peer problems -.270(**) -.115(**) -.108(**) .344(**) .154(**) -.416(**) -.077(*) -.420(**) 1       

 Tch - Conduct problems -.076(*) .175(**) -.133(**) .107(**) .242(**) -.196(**) -.331(**) -.512(**) .219(**) 1      

 Tch - Relationship qual .124(**) -0.001 .200(**) -.183(**) -.201(**) .445(**) .310(**) .639(**) -.410(**) -.530(**) 1     

AEDI Social competence .239(**) -0.023 .201(**) -.273(**) -.216(**) .398(**) .280(**) .690(**) -.457(**) -.533(**) .626(**) 1    

 Overall social compt .225(**) .098(**) .176(**) -.289(**) -.166(**) .454(**) .157(**) .572(**) -.579(**) -.350(**) .535(**) .788(**) 1   

 Respect and responsib .193(**) -.078(*) .168(**) -.217(**) -.233(**) .316(**) .316(**) .642(**) -.336(**) -.639(**) .585(**) .874(**) .583(**) 1  

 Indep & adjustment .235(**) -.082(*) .164(**) -.218(**) -.205(**) .260(**) .261(**) .586(**) -.330(**) -.445(**) .497(**) .905(**) .579(**) .762(**) 1 
Note: The values in the shaded cells are those discussed in the body of the paper.  *  Correlation is significant at the 0.05 level (1-tailed),  **  Correlation is significant at the 0.01 level (1-tailed) 
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Table 5:  Spearman correlations among the AEDI and LSAC emotional maturity measures 

Informant  Parent Parent Parent Parent Parent Teacher Teacher Teacher Teacher Teacher Interviewer Teacher Teacher Teacher Teacher 

   
Prosocial 
scale 

Hyperactivity 
scale 

Emotional 
symptoms 
scale 

Reactivity 
scale 

PEDS 
Emotional 
functioning 

Prosocial 
scale 

Hyperactivity 
scale 

Emotional 
problems 
scale 

Warm 
relationship 
scale 

Conflict 
scale 

Extent to 
which 
Study 
Child 
shows fear 
towards 
interviewer 

AEDI 
Emotional 
maturity 

AEDI 
Prosocial 
and 
helping 
behaviour 

AEDI 
Aggressive 
behaviour 

AEDI 
Hyperactive 
and 
inattentive 
behaviour 

LSAC Prosociality scale 1               

 Hyperactivity scale -.367(**) 1              

 Emotional sympt -.03 .172(**) 1             

 Reactivity scale -.287(**) .307(**) .189(**) 1            

 PEDS Emot funct .116(**) -.153(**) -.364(**) -.342(**) 1           

 Tch - Prosociality .177(**) -.257(**) -.066(*) -.256(**) .055 1          

 
Tch - 
Hyperactivity -.158(**) .348(**) .014 .197(**) -.05 -.563(**) 1         

 Tch - Emot prob -.048 -.019 .219(**) .068 -.152(**) -.126(**) .109(**) 1        

 Teacher - Warm .142(**) -.071(*) -.007 -.142(**) .027 .531(**) -.284(**) -.157(**) 1       

 Tch - Conflict -.155(**) .223(**) -.057 .164(**) -.043 -.471(**) .480(**) .137(**) -.325(**) 1      

 Chld fear interview .068(*) -.026 -.091(**) -.106(**) .002 .137(**) -.027 -.136(**) .062 .071(*) 1     

AEDI Emotional maturity .185(**) -.273(**) -.097(**) -.202(**) .032 .745(**) -.633(**) -.264(**) .457(**) -.495(**) .106(**) 1    

 Prosocial & help .194(**) -.201(**) -.102(**) -.176(**) .023 .729(**) -.451(**) -.172(**) .470(**) -.303(**) .154(**) .870(**) 1   

 Aggressive behav .109(**) -.218(**) .064(*) -.151(**) .015 .424(**) -.423(**) -.015 .192(**) -.546(**) -.019 .570(**) .286(**) 1  

 Hyperact & inatten .151(**) -.320(**) -.034 -.137(**) .027 .446(**) -.689(**) -.103(**) .247(**) -.439(**) .013 .683(**) .383(**) .510(**) 1 
Note: The values in the shaded cells are those discussed in the body of the paper.  *  Correlation is significant at the 0.05 level (1-tailed),  **  Correlation is significant at the 0.01 level (1-tailed) 
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Table 6:  Spearman correlations among the AEDI and LSAC language and cognitive development measures 

Informant  Parent Parent Parent Parent Parent Teacher Teacher Teacher 
Interviewer 
assessment 

Direct 
assessment Teacher Teacher Teacher Teacher Teacher 

    

PEDS 
Expressive 
Language 

PEDS 
Receptive 
Language 

Speech 
therapy 

Reading 
competencies 
index 

Home 
Activities 
index 

Reading 
competencies 

Writing 
competencies 

Numeric 
Competencies 

PPVT 
score WAI score 

AEDI 
Language 
and cog 
devt 

AEDI 
Basic 
literacy 

AEDI 
Interest 
and 
memory 

AEDI 
Complex 
literacy 
skills 

AEDI 
Basic 
literacy 
and 
numeracy 

LSAC PEDS Exp. Lang 1               

 PEDS Recept Lang .430(**) 1              

 Speech pathology -.211(**) -.138(**) 1             

 Reading compet .075(*) .036 -.04 1            

 Home Activ index .04 .054 -.038 .049 1           

 Teacher - Reading .151(**) .124(**) -.025 .113(**) .024 1          

 Teacher - Writing .190(**) .169(**) -.048 .122(**) .001 .571(**) 1         

 Teacher - Numeric .076(*) .118(**) -.021 .081(*) .069(*) .473(**) .554(**) 1        

 PPVT score .126(**) .164(**) .084(*) .128(**) .059 .333(**) .256(**) .329(**) 1       

 WAI score .200(**) .127(**) -.034 .273(**) .01 .392(**) .475(**) .367(**) .319(**) 1      

AEDI Lang & cog domain .245(**) .208(**) -.070(*) .136(**) .058 .620(**) .691(**) .698(**) .342(**) .491(**) 1     

 Basic Literacy .212(**) .181(**) -.078(*) .088(*) .028 .487(**) .595(**) .533(**) .287(**) .416(**) .862(**) 1    

 Interest memory .201(**) .180(**) -.041 .082(*) .067(*) .492(**) .436(**) .479(**) .265(**) .319(**) .707(**) .522(**) 1   

 Complex literacy .194(**) .115(**) -.038 .121(**) .054 .530(**) .629(**) .438(**) .195(**) .383(**) .754(**) .558(**) .386(**) 1  

 Basic lit & num .164(**) .188(**) -.046 .120(**) .112(**) .411(**) .428(**) .674(**) .320(**) .376(**) .779(**) .596(**) .527(**) .401(**) 1 
Note: The values in the shaded cells are those discussed in the body of the paper.  *  Correlation is significant at the 0.05 level (1-tailed),  **  Correlation is significant at the 0.01 level (1-tailed) 
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Table 7: Spearman correlations among the AEDI and LSAC communication and general knowledge measures 

Informant  Teacher Teacher Teacher Interviewer assessment Direct observation Teacher 

   
Open communication 
scale Writing competencies Numeric Competencies PPVT score (integers) WAI score (integers) 

Communication and gen 
knowledge 

LSAC Teacher - Open communication 1      

 Teacher - Writing competencies .260(**) 1     

 Teacher - Numeric Competencies .233(**) .554(**) 1    

 PPVT score .180(**) .256(**) .329(**) 1   

 WAI score .133(**) .475(**) .367(**) .319(**) 1  

AEDI Communicat and gen knowledge .467(**) .361(**) .403(**) .295(**) .315(**) 1 
Note: The values in the shaded cells are those discussed in the body of the paper.  *  Correlation is significant at the 0.05 level (1-tailed),  **  Correlation is significant at the 0.01 level (1-tailed) 
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Concurrent validity 

For the assessment of concurrent validity those children categorised as ‘vulnerable’ on the AEDI 

domains were compared to those children classified as ‘developmentally at risk’ by the LSAC 

outcome indices. For each of the AEDI domains those children scoring within approximately the 

bottom 10% are classified as vulnerable (with the percentile cut off differing slightly depending on 

the domain) (Janus, Brinkman, Duku, Hertzman, et al., 2007; Kershaw, Irwin, Trafford, & 

Hertzman, 2005; Sayers, Brinkman, Goldfeld, Silburn, & Oberklaid, 2006). As explained within the 

methods section of this paper, the LSAC study group created composite measures encompassing 

three broad domains of child development (physical, social/emotional and learning). For each of 

these LSAC outcome indices, children falling within the bottom 15% are classified as 

developmentally at risk, with this calculation made for the entire LSAC sample. In our current 

LSAC/AEDI sample 19.5% of children were classified as at risk on the Negative Learning Outcome 

Index, 13% on the Social and Emotional Outcome Index, 13% on the Negative Physical Health 

Outcome Index and 34% showed some degree of risk on the overall Negative Outcome Index.  

Table 8 shows the strength of concurrence between each of the specific LSAC outcome indices and 

AEDI measures of developmental vulnerability as measured by the Kappa statistic. A number of 

different measures of ‘diagnostic effectiveness’ have also been described regarding the extent to 

which children considered vulnerable on one of the AEDI domains are also likely to be considered 

‘developmentally at risk’ on one of the LSAC outcome domains. These include a) Sensitivity, b) 

Specificity, c) Positive Predictive Value, and the d) Negative Predictive Value.  (Sensitivity = True 

Positive / (True Positive + False Negative);   Specificity = True Negative / (True Negative + False 

Positive) ;  Positive Predictive Value = True Positive / (True Positive + False Positive);   Negative 

Predictive Value = True Negative / (True Negative +False Negative). 

 

The results (Table 8) indicate poor sensitivity for the Physical Health and Well-being, Social 

Competence and the Emotional Maturity AEDI domains when measured against the LSAC 

Outcome indices (29%, 26% and 24%) but good specificity (89%, 90%, 92%). Similarly the 

negative predictive validity results for these comparisons are stronger than the positive predictive 

validity results.  Weak to moderate sensitivity and high specificity is observed when comparing the 

Language and Cognitive and the Communication Skills and General Knowledge AEDI domains to 

the LSAC Negative Learning Outcome Index (sensitivity 51% and 40%, specificity 97% and 95%). 

The global measure of vulnerable on one or more of the AEDI domains and the LSAC Negative 

Outcome Index shows moderate sensitivity (54%) and good specificity (85%). The relationship 

between these measures, as assessed using the Kappa statistic, although statistically significant 
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shows a weak association for the Physical Health and Well-being domain (.18), and the Social and 

Emotional AEDI domains (.15, .18) and moderate correlations for the Language and Cognitive 

Skills (.56) and Communication Skills and General Knowledge domains (.41) when correlated 

against the LSAC outcome indices.  In general the results indicate modest, but satisfactory, 

probability of observing a true negative result, but a poor probability of a child that has been 

classified as developmentally vulnerable on the AEDI being classified as developmentally at risk on 

the LSAC outcome indices.   
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Table 8: Concurrent validity: Specificity, Sensitivity and Positive Predictive Validity 
(n=620). 

 
 
AEDI measures 

Developmentally 
at risk LSAC 
Physical Health 

Developmentally 
at risk  LSAC 
Social/ 
Emotional 

Developmentally 
at risk LSAC 
Learning 

LSAC 
Negative 
Outcome Index 

Vulnerable Physical health and 
wellbeing 

Sens = 29% 
Spec = 89% 
PPV = 28% 
NPV = 89% 
Kappa=.18** 

   

Vulnerable Social competence  Sens = 26% 
Spec = 90% 
PPV = 26% 
NPV = 89% 
Kappa = .15** 

  

Vulnerable Emotional maturity  Sens = 24% 
Spec = 92% 
PPV = 31% 
NPV = 89% 
Kappa = .18** 

  

Vulnerable Language  
Cognitive 

  Sens = 51% 
Spec = 97% 
PPV = 81% 
NPV = 89% 
Kappa = .56** 

 

Vulnerable Communication & 
Gen knowledge 

  Sens = 40% 
Spec = 95% 
PPV = 67% 
NPV = 88% 
Kappa = .41** 

 

No. of AEDI domains  on 
which child is vulnerable 

   Sens = 54% 
Spec = 85% 
PPV = 65% 
NPV = 78% 
Kappa = .51** 

Sens = sensitivity, Spec = Specificity, PPV = Positive Predictive Validity, NPV = Negative Predictive Validity 
** = P<0.000. 
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DISCUSSION 
 

Although there are a number of descriptions of the reliability, concurrent and predictive validity of 

the original Canadian version of the EDI (Janus, 2001; Janus, Brinkman, Duku, & al., 2007; Janus, 

Brinkman, Duku, Hertzman, et al., 2007) this is the first description of the way the Australian 

adaptation performs in relation to other measures of early child development assessed by parent 

interview, direct assessment and teacher ratings.  

 

The opportunity for this study to collect AEDI data from a sub-sample of the nationally 

representative LSAC has provided a unique means of determining the validity of the AEDI as a 

population level indicator of children’s current developmental status. Also, the longitudinal design 

of the LSAC will enable examination of the extent to which children’s developmental status, as 

measured by the AEDI at age 4-5 years, is predictive of their subsequent trajectories of school 

learning and behaviour as well as their longer-term social and emotional adjustment. 

 

A limitation of this study is that the LSAC sample of children was on average 8 months younger 

than the average age of EDI data collection in Canada and 12 months younger than AEDI data 

collection in Australia (Australian Early Development Index Partnership, 2005). However in both 

Canada and Australia the current EDI/AEDI data bases have children ranging in age from 4 through 

to 7 years (Janus & Duku, 2004). This age differential may have implications when comparing this 

paper to validity studies conducted in Canada. 

 

Small through to large correlations were observed between each of the five AEDI developmental 

domains and their sub-domains and the relevant teacher rated LSAC measures assessing 

comparable constructs.  The observed correlations are indicative of the convergent validity 

component of the instrument’s construct validity.  The strongest associations were evident for the 

AEDI Language and Cognitive Development domain with teacher-rated measures of reading, 

writing and numeric competencies.  The AEDI Social Competence and Emotional Maturity domain 

and sub-domain scores also showed moderate to strong correlations with the LSAC teacher reported 

SDQ prosocial behaviour, peer problems, conduct problems, and hyperactivity. While the parent 

reported LSAC social and emotional competence measures also showed a consistent pattern of 

significant associations with the AEDI Social Competence and Emotional Maturity domain and 

sub-construct scores, these correlations were generally much weaker than those for the comparable 

teacher ratings.  The AEDI Physical Health and Well-being and the Communication Skills and 
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General Knowledge domains were found to correlate less well with the available relevant LSAC 

measures. Low to moderate correlations were observed between the AEDI and LSAC teacher-rated 

fine and gross motor skills, but other aspects of the LSAC health and wellbeing measures showed 

poor correlations suggesting that they were assessing quite different aspects of physical health.  

 

In general, parent ratings from the LSAC did not correlate as highly with the AEDI scores as the 

respective teacher ratings. These results are consistent with the pattern of the correlations found 

between teacher ratings and parent ratings from the LSAC. These results may be partially explained 

by the (on average) two month time lag between the completion of the LSAC household based 

parent interviews and the time that the teachers completed the LSAC and AEDI instrumentation. 

Additionally stronger evidence for construct validity of the AEDI could be provided if a different 

educator provided the criterion (LSAC) data rather than the same teacher who provided the child’s 

AEDI data. This in fact is probably the main reason for the higher correlations; that is the fact that 

one set of correlations is from teacher (LSAC) to teacher (AEDI) rating and the other from parent 

(LSAC) to teacher (AEDI) ratings indicating in part a method effect. 

 

The assessment of concurrent validity examined the extent to which the number of AEDI domains 

falling in the vulnerable range concurred with the LSAC outcome indices classification of children 

who were “developmentally at risk”. The results of the concurrent validity assessment showed in 

generally poor sensitivity but high specificity and weak to moderate correlations. At this stage it is 

unclear what meaning should be attributed to the relatively poor sensitivities and specificities and 

the observed Kappa measures of agreement. Only once the study children’s actual trajectories of 

school learning and child development (to be collected from future waves of the LSAC) have been 

established, can the meaning of the current values be properly determined.  It should also be noted 

that the LSAC outcome indices have not yet been formally validated and should in no way be 

considered a ‘gold standard’ criterion against which the AEDI is to be definitively compared.  The 

level of agreement between the AEDI and the LSAC outcome indices of ‘developmental 

vulnerability’ have thus been described to enable their triangulation against children’s 

developmental outcomes in a planned predictive validity study.  As such, the concurrent validity 

results are inconclusive.  In fact there is no gold standard measure for any of the five developmental 

domains of child development discussed in this paper. Their validity can only be explored by 

investigating the theoretically expected nature of the network of relationships between like 

instruments. 

 

The AEDI is not designed as an individual diagnostic instrument but is a tool in which the 

vulnerability of individual children is assessed on each of the developmental domains. Just as in a 
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census, individual AEDI data is then aggregated to group level (class, school, neighbourhood, 

province/state or country) before reporting.  This study describes a wide range of cross-method 

correlations regarding the agreement between instruments.  The results show that teacher-completed 

assessments from the LSAC consistently correlated better with the teacher-completed AEDI 

compared with parent-completed or interviewer/direct assessments from the LSAC.  When 

reviewing the magnitude of the correlations it is interesting to note that the levels of agreement 

between the non-AEDI measurements show similar results. Consistently lower correlations were 

found between measures of conceptually different constructs than between similar concepts which 

is indicative of the AEDI’s discriminant validity. 

 

In conclusion, this study indicates that the AEDI has good construct validity when compared with 

data collected independently from teacher ratings and direct assessment of children and can 

therefore be confidently used as a population level indicator of children’s current developmental 

status. However concurrent validity results are unconvincing and further validity analyses, 

particularly the predictive validity assessment of the AEDI and the LSAC measures will be 

important. The predictive validity of the AEDI in assessing children’s “readiness for school 

learning” will be reported in a subsequent article based on the data collected from schools and 

families in the second wave of the LSAC data collection once this becomes available for analysis 

mid 2007. 
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CHAPTER 3:  VALIDITY OF THE AEDI – PREDICTIVE VALIDITY 

THROUGH TO COGNITIVE AND BEHAVIORAL OUTCOMES AT AGE 8? 
 

 

 

PREAMBLE: 
 

This Chapter investigates the sensitivity, specificity and discriminatory power of the instrument 

administered at 4 years of age through to indicators of social and emotional wellbeing and 

educational outcomes at 8 years of age. 

 

The data for these analyses are the same as for Chapter 2, however the sample has aged a further 

four years enabling predictive validity analyses.  

 

The results indicate that the AEDI is a good predictor of both cognitive and behavioral outcomes.  

Further to that, the AEDI performs relatively better than commonly used and established 

instruments such as the SDQ, PEDS, PedsQLTM and the PPVT-III in predicting later outcomes.  

 

  



81 

 

INTRODUCTION: 
 

These are the first works to investigate the instrument’s predictive validity and in particular to 

compare its predictive power to other commonly used measures of child development.  This is 

important for researchers and practitioners looking for an efficient instrument collected in the first 

year of schooling that can predict later educational and behavioural outcomes. 

 

Population screening 

Population screening is where a test is offered to all individuals in a target group, usually defined by 

age. In the circumstance of the AEDI, all teachers across Australia complete the AEDI for every 

child in their first year of full time schooling.  In Australia, this AEDI population screen occurs 

once every three years across the country between May to July.  Similarly to most population 

screening initiatives (such as national cervical cancer or breast screening programs) the aim is to 

protect and prevent poor outcomes through early detection.  However, unlike traditional population 

screening tools, the aim of the AEDI is not to detect individual children for treatment or individual 

support.  Instead the aim is to detect communities or population groups that could benefit from 

further supports to then support future cohorts of children.  As such the AEDI is seen as an 

‘outcome’ measure, a developmental census and population monitoring tool, and not a traditional 

screen.  In fact, the AEDI has been declared by the Australian Government as a National Progress 

Measure of Future Human Capital, however, the intended beneficiaries of the AEDI are not the 

children who are ‘screened’, but future cohorts of children entering school.  Having said that, the 

standard methodologies used to assess the predictive validity and merit of screening tools can be 

equally applied to the AEDI. 

 

This chapter aims to test the predictive validity of the AEDI, not to argue for its use as a diagnostic 

test for individual children, but to determine if it has enough predictive validity (or signal) to be 

coined as a population measure of future human capital.  The holistic nature of the instrument and 

the utility of the data to social services in general presents a challenge for determining the 

instrument’s predictive validity.  Each field has a different methodological approach to undertaking 

predictive validity, and different aspects of the “validity picture” will be of interest to the different 

fields.  Essentially they come down to “classification” or “association” methods.  Association 

analyses include correlations and regressions for example, whereas classification studies include 

sensitivity and specificity analyses.  Although associations are usually necessary they are not 
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enough to determine predictive validity, as despite a strong association between the risk factor and 

the disease outcome, it does not follow that the risk factor provides a basis for an effective 

prediction rule for individual patients (Ware, 2006).  In this paper, we illustrate the AEDI’s 

discriminatory ability with ROC curves.  ROC analysis is a technique used in this paper to 

determine how well the AEDI performs in comparison to other commonly used instruments.   

 

Aims of this paper. 

Chapter 2 established the content and construct validity, and this Chapter 3 follows on from that 

work to determine the extent to which the AEDI measured at one point in time predicts 

developmental performance at a later time. 

Previous studies have reported aspects of the reliability and validity of the Canadian EDI (Forget-

Dubois, et al., 2007; Janus, Brinkman, Duku, Hertzman, et al., 2007; Janus & Offord, 2007) with 

only one paper to date reporting its predictive validity (Forget-Dubois, 2007).  Forget-Dubois’s 

(2007) paper was however based on a non-representative sample and utilised regression analyses 

rather than standard methods to determine the instrument’s predictive validity. 

 

METHODS 

 

The Longitudinal Study of Australian Children (LSAC) 

As in Chapter 2, this analyses is based on the 4 year old LSAC cohort.  The first wave of the LSAC 

commenced in May 2004, collecting a wide range of data on early development, health, education 

and living circumstances as described in Chapter 2.  

In 2008 the Longitudinal Study of Australian Children gained information using direct assessments 

of the child, parental and teacher interviews and educational performance data.  To examine the 

predictive validity of the AEDI, this chapter investigates the relationship between the children’s 

scores on the AEDI collected at 4 years of age (Wave 1) and their scores/results on various 

assessments as collected by LSAC Wave 3 when the children were about 8 years of age.  To aid 

interpretation Table 9 (LSAC Wave 1) and Table 10 (LSAC Wave 3) provides descriptive 

information for each of the instruments, including the number of items that make up each scale, the 

number of cases, number of missing cases, the range, measures of central tendency and standard 

deviations for each of the instrument scores/scales. 
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Table 9: Descriptive Statistics for Indicators collected in Wave 1 LSAC used for Chapter 2 

 
Assessment type Instrument Indicator N Miss. Mean Median Std. Dev. Min. Max. 
Teacher report 

AEDI domains 

Physical well-being 717 3 8.72 9.09 1.39 1.82 10.00 
Social competence 716 4 7.90 8.33 1.82 0.43 10.00 
Emotional maturity 711 9 7.93 8.08 1.26 4.62 10.00 

Language and cognitive dev 687 33 6.66 6.92 1.95 0.00 10.00 
Communication and gen knowledge 718 2 7.50 8.13 2.50 0.00 10.00 

SDQ 

Prosociality scale 710 10 6.61 7.00 2.36 0.00 10.00 
Hyperactivity scale 710 10 2.62 2.00 2.47 0.00 10.00 

Emotional problems scale 709 11 1.08 0.00 1.59 0.00 8.00 
Peer problems scale 710 10 1.68 1.00 1.87 0.00 9.00 
Conduct problems scale 710 10 1.12 0.00 1.75 0.00 10.00 

Total score 709 11 6.51 5.00 5.24 0.00 28.00 
Direct Assessment PPVT PPVT score 643 77 64.17 64.69 7.93 20.21 84.07 

WAI WAI score 710 10 62.65 62.82 7.31 34.53 86.47 
Parent report 

PedsQL 

School functioning 618 102 86.71 91.67 15.22 8.33 100.00 
Physical health summary 618 102 82.94 84.38 11.39 25.00 100.00 

Emotional functioning 618 102 72.25 75.00 14.37 20.00 100.00 
Social functioning 617 103 83.04 85.00 15.02 18.75 100.00 

Psychosocial health summary 618 102 79.78 80.77 11.75 40.38 100.00 

Total Score 618 102 81.00 82.14 10.26 36.84 100.00 

PEDS 
Expressive Language Concern 719 1 1.76 2.00 0.43 1.00 2.00 

Receptive Language Concern 720 0 1.92 2.00 0.27 1.00 2.00 
Geographical 
assignment SEIFA SEIFA Disadvantage 720 0 1006.5 1000.0 63.82 800.0 1140.0 
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Table 10: Descriptive Statistics for Indicators collected in Wave 3 LSAC. 

 
Assessment type Instrument Indicator N Miss. Mean Median Std. 

Dev. Min. Max. 

Teacher Assessment SDQ Total score 531 189 5.88 4.00 5.91 0.00 31.00 
ARS Language and literacy 532 188 3.74 3.89 0.90 1.11 5.00 
ARS Math thinking 533 187 3.66 3.88 0.95 1.00 5.00 
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Instruments: 

The instruments chosen for this study were all those available within the Longitudinal Study of 

Australian Children that were deemed to be both commonly used instruments, and instruments with 

existing published reliability and/or validity.  There is no gold standard instrument to validate the 

AEDI against. 

Please refer back to Chapter 1 for the description of the various instruments.  Further to those that 

have been described above the following instruments were collected at age 8, and for the purposes 

of this analyses these instruments are considered the Outcome Indicators. 

Strengths and Difficulties Questionnaire (SDQ).  Collected at 8 years of age. 

The Strength and Difficulties Questionnaire (SDQ) (Goodman, 2001) is a commonly used 

behavioural screening tool comprising five scales (emotional symptoms, conduct problems, 

hyperactivity/inattention, peer relationship problems and pro-social behaviour).  Validation 

properties of the SDQ for ages 4 through to 16 years are well described (www.sdqinfo.org.au).  The 

SDQ exhibits a stable factor structure with robust psychometric properties across several cultures 

including Australian samples (Goodman, 2001; Goodman, Renfrew, et al., 2000; Hawes & Dadds, 

2004; Hayes, 2007).  Moderate concurrent associations of the EDI and SDQ have been reported 

elsewhere with Canadian and Australian samples (Brinkman, et al., 2007; Janus, Brinkman, Duku, 

Hertzman, et al., 2007).  Of relevance to this paper is that the SDQ was collected in both Wave 1 

and 3 of LSAC.  The Wave 3 SDQ scores are used as an outcome measure (i.e. behavioural 

outcomes at age 8 as measured by the SDQ).  Although the SDQ was collected via both the parent 

and teachers (in both waves) for the purposes of this Chapter, only the teacher completed SDQ 

results were used.  This is because the results in Chapter 1 showed that the teacher rated version of 

the SDQ showed the strongest associations in comparison to the parent rated responses (Brinkman, 

et al., 2007).  

 

Academic Rating Scale.  Collected at 8 years of age. 

The Academic Rating Scale (ARS) is used by the LSAC as a measure of children’s academic 

development.  The Scale was originally developed for the Early Childhood Longitudinal Study 

(ECLS-K) in the United States (National Center for Education Statistics, 2004).  In LSAC the 

Language and Literacy and the Mathematical Thinking domains are used, with additional items 

appropriate for Australian children.  The scale was completed by the child’s main classroom teacher 

http://www.sdqinfo.org.au/
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based on their assessment of the child’s ability relative to their year level.  The item scores range 

from 1 to 5 as does the total score (Rothman, 2009).  The language and literacy scale includes 9 

items including questions such as ‘contributes to relevant information to classroom discussions’, 

‘reads age appropriate books independently and with comprehension’ and ‘composes a story with a 

clear beginning, middle and end’.  The Mathematics scale also contained 9 items including ‘can 

continue a pattern using three items’, ‘counts change with two different types of coins’, ‘measures 

to the nearest whole number using common instruments’ and ‘uses a variety of strategies to solve 

math problems’.  The internal consistency of the ARS Language and Literacy Scale in the LSAC 

cohort is .96 and the Mathematics scale .95 using Rasch analysis (Rothman, 2009).  

 

 

Analyses 

The focus of the analyses is to investigate how well the AEDI predicts later measures of school 

performance and behavior.  Of the various instruments collected by LSAC in Wave 3, the candidate 

criterion measures (i.e. “outcomes”) most relevant to assessing later school achievement were the 

Academic Rating Scales for 1) language and literacy, 2) mathematic ability and 3) the SDQ for later 

behavioral and emotional status.  Two sets of analyses are conducted. 

 

First set of analyses (Receiver Operator Characteristic Curves). 

Using these three criterion measures at Wave 3 as the primary measures of interest we estimated 

Receiver Operator Characteristic Curves (ROC curves) to determine the overall predictive 

performances of the instruments used at Wave 1 to categorize children at risk or vulnerable to later 

poor outcomes at age 8.  ROC curves have been used in psychology since 1954 and later applied in 

medicine to determine the presence or absence of a state or a disease (Streiner & Norman, 2008; 

Altman & Bland, 1994 (1)). The ROC curve is commonly used in medicine and health sciences for 

evaluating the diagnostic “ability” of an instrument.  In a ROC curve the sensitivity (true positive 

rate – y axis) and 1 minus specificity (false positive – x axis) for a parameter is plotted to determine 

the trade-off for each different cut-off point.  Thus each point on the ROC curve represents a 

sensitivity/specificity pair corresponding to a particular decision threshold.  The area under the 

ROC curve is a measure of how well a parameter can distinguish between the two diagnostic groups 

(diseased/normal).   



87 

The ROC results are presented graphically to illustrate the comparative discriminatory performance 

of each of the LSAC Wave 1 instruments gathered when the child was age 4 years against the three 

primary criterion measures at 8 years. ROC evaluation was undertaken for all the Wave 1 measures 

collected at 4 years of age (i.e. AEDI, WAI, PPVT, PEDS, SDQ, PedsQL and SEIFA).  

For the purposes of display the SDQ Total Score at 4 years of age was reverse coded so each of the 

instruments were coded in the same direction (and thus all showing on the same side of the 

reference line).  The area under the curve (AUC or C statistic) is then compared for each of the 

instruments to determine those with the strongest predictive validity. For interpretational purposes 

an AUC between .5 and .7 is considered low, moderate between .7 and .9 and high when over .9 

(Fisher, Bachmann and Jaeschke, 2003). 

 

Second set of analyses (sensitivity and specificity of dichotomized AEDI results). 

In Australia the AEDI results are traditionally reported as the number and percent of children 

assessed as “developmentally vulnerable” in each community.  Community reports also provide the 

number and proportion of children “at risk” and “on track”.  Children performing in the bottom 10th 

percent are categorized as “developmentally vulnerable”, between the 10th and 25th percentile 

categorized as “at risk” and the remainder are deemed to be “on track”.  The Australian National 

Progress Measure of Human Capital is the percent of children who are classified as 

developmentally vulnerable on one or more of the five AEDI domains.  The Australian national cut 

points (Centre for Community Child Health and Telethon Institute for Child Health Research, 2009) 

for the classification of “developmentally vulnerable” and “at risk” on the AEDI were applied to the 

LSAC cohort.  The sensitivity, specificity, and the positive and negative predictive values for each 

of the 5 AEDI’s domains along with the summary indicator “vulnerable on one or more” of the 

AEDI domains were calculated against the three primary criterion measures assessed at age 8.  

These calculations were made by assessing how the identification of children as “developmentally 

vulnerable” and “at risk” on the AEDI corresponded with the standard diagnostic or screening 

cutoffs on the primary criterion measures in Wave 3. 

These analyses relate to false positives, true positives, false negatives and true negatives.  

Sensitivity determines how often the test will be positive for a disease if a person actually has the 

disease, whereas specificity determines if the person does not have the disease, how often the test 

will be negative for the disease.  In both sensitivity and specificity analyses the denominator is the 

disease state, whereas in positive and negative predictive values the test is the denominator.  The 
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positive predictive value determines the probability that the person actually has the disease if the 

test is positive.  The negative predictive value determines the probability that the person does not 

have the disease if the test is negative.  These classification measures are commonly used in 

medicine and health sciences, particularly in epidemiology and public health.  For this paper, we are 

interested in these analyses to determine if the current categorisation of the AEDI domains (into a 

child being “vulnerable” or not, or at “high risk” or not) are indeed meaningful classifications to 

base health, community and education service funding decisions on.  These sensitivity and 

specificity tests represent the simplest measures to determine the predictive performance of the 

AEDI.  Traditionally these tests are used to determine if the presence or absence of a symptom can 

discriminate between patients who do or don’t have the disease or condition of interest (Altman & 

Bland, 1994 (2)). 

In the context of assessing a population measure (rather than an individual diagnostic), there is no 

guidance that we are aware of for interpreting the magnitude of sensitivity and specificity values.  

However, we would assert that sensitivity and specificity values over .6 may be considered 

reasonable when predicting later school outcomes.  Child development is dynamic and is influenced 

by age, parental values, caregiving practices, culture and context.  As such, interpreting sensitivity 

and specificity values to determine if a test /instrument is robust or not is a contentious issue in the 

field of child development, and needs to take into account the dynamic nature of development 

(Marks, Glascoe, Alyward, Shevell, Lipkin & Squires. 2008).  However, when considering the 

identification of children with a Special Needs status in a clinical setting, many consider that 

sensitivity values should be over or above .7 before a test has enough predictive validity to provide 

a diagnosis and the development of a treatment plan is considered (Meisels, 1989; Glascoe, & 

Squires, 2007).  However many instruments used in practice settings within the field of child health 

and development do not reach sensitivity and specificity levels above .7 (Meisels, 1988; Lipkin, 

2007). 

All analyses have been conducted in SPSS version 15, or PASW Statistics version 17.0 and missing 

data are excluded from the analyses. 
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RESULTS 

Sample description 

The sampling strategy for LSAC is fully documented in LSAC Technical Paper 1 (Soloff, 

Lawrence, & Johnstone, 2005) however the following has been extracted to provide readers a 

general understanding of the sample.  A two-stage clustered design was used, first selecting 

postcodes then selecting children within the postcodes. Children were selected from 311 postcodes 

across Australia. An average of 40 children per postcode in the larger states and 20 children per 

postcode in the smaller states and territories were selected to participate in the study.  Postcodes 

were selected with probability proportional to size where possible, and with equal probability for 

small population postcodes.  Children were selected with an approximately equal chance of 

selection for each child (about one in 25).  Some remote postcodes were excluded from the design 

due to data collection costs. 

Full details pertaining to participation and non-response can be found in the LSAC Technical Paper 

3 (Soloff, Lawrence, Mission, & Johnstone, 2006), however it’s important to note that of an initial 

sample of 10,275 children selected (for the 4 year old cohort), only 4983 were successfully 

recruited into the LSAC sample. The main sources of sample loss were due to death (3.4%), 

refusals (35.0%) and non-contacts (14.2%).  

Of the original 4948 children who participated in the 2004 Wave 1 (4 year old cohort), information 

was obtained for 89.7% (n=4332) in the Wave 3 2008 data collection.  The target sample of 

children for the AEDI sub-sample was 720 (of which 717 have complete data) however this reduced 

to 523 having complete teacher and parent data in Wave 3 in 2008 (72.6%).  The sample has an 

even gender divide, with 5.7% of children having English as a second language, 1.1% of children of 

Aboriginal descent and 4% of children recorded as having a medically diagnosed special needs 

status.  As consistent with similar international longitudinal studies, initial non-response and 

continued participation, was not random.  Associated with lower participation rates and loss to 

follow-up were children of parents with low levels of school completion, speaking a language other 

than English at home, being identified as Indigenous or from a single parent family. 

The age range during Wave 3 data collection was 8 years 3 months through to 9 years 4 months 

with the average age of children at data collection being 8 years and 7 months.  The average time 

lag between the date the AEDI data was collected in Wave 1 and the LSAC data collection in Wave 

3 was 3 years and 8 months with a range from 3 years and 4 months through to 4 years 5 months. 
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The number of children with complete teacher and parent information is then further reduced 

depending on the administration method of the instruments.  Those instruments that were included 

in the parent self-completed questionnaire have a greater number of missing data (for example the 

PEDS). The self-report questionnaires are left with the family after conducting the face to face 

interviews and child assessments.  It’s up to the parents to then complete the questionnaire and then 

post them back to the study administrators.  

In Wave 3 we also have a high number of missing cases for the teacher reported measures.  The 

parents of the children are required to consent for the LSAC administrators to contact the teachers.  

If consent is provided by the parents, then the LSAC administrators recruit the teachers into the 

study to complete the instrumentation.  

 

Analyses 

ROC Curves 

Figures 2, 3 and 4 show the receiver operating characteristic (ROC) curves estimating comparative 

discrimination of the various scales collected at 4 years of age in predicting each of the poor student 

scores measured within the bottom 10% of the Math Thinking Academic Rating Scale, the 

Language and Literacy Academic Rating Scale and poor behavioral outcomes assessed by the SDQ 

at 8 years of age.  In all circumstances the greater area under the curve (AUC) the better the 

discrimination.  The legends in each of the ROC curves are ordered in terms of the strongest to the 

weakest discriminator.  Table 11 contains the values for the AUC and the confidence intervals 

around the C statistic.  

Broadly looking across the results in Table 11, most of the AUCs show low to moderate 

discrimination with none of the instruments discriminating at a high level.  With that said, among 

the available measures, the AEDI domains measured at age 4 perform relatively well in predicting 

age 8 outcomes as does the Who Am I instrument – with AUCs in the range .62 to .77. 

ROCs for the Academic Rating Scale Math Thinking (as the criterion variable at age 8) show that 

the Who Am I, AEDI Language and Cognitive Development domain and the AEDI Total Score 

demonstrate moderate discrimination.  When predicting the Language and Literacy Scale on the 

Academic Rating Scale at age 8, the AEDI Social Competence, Communication Skills and General 

Knowledge and the Language and Cognitive Development domains as well as the AEDI Total 

Score at age 4 demonstrate moderate discrimination.  The Who Am I at age 4 also shows moderate 

discrimination when predicting Language and Literacy at age 8. 
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For Figure 4 even though the outcome is behavioral (i.e. poor behaviors as assessed by the SDQ at 8 

years) rather than cognitive, similar results to those above are found.  The AEDI Social Competence 

domain, the Language and Cognitive domain and the AEDI Total Score along with the Who Am I 

at age 4 show moderate discrimination of the age 8 SDQ total score. In discriminating the age 8 

SDQ total score, the AEDI Emotional Maturity domain also shows moderate discrimination. 

Neither SEIFA, PEDS, nor PedsQL measured at age 4 demonstrate useful discrimination with 

values around .5 to .61.  The PPVT approaches moderate discrimination when Language and 

Literacy is the outcome however shows little discrimination for the Math Thinking and behavioral 

outcomes.  Overall, the AEDI domains showed higher and more consistent predictive validity. 
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Figure 1: Overall validity of each instrument collected at 4 years of age 
predicting poor math at the age of 8 years. 
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Figure 2: Overall validity of each instrument collected at 4 years of age 
predicting poor literacy at the age of 8 years. 
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Figure 3: Overall validity of each instrument collected at 4 years of age 
predicting poor behaviour at the age of 8 years. 
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Table 11: ROC Curve results for Figures 2 through 5. 

 
 ARS Math thinking at8yrs ARS Language and Literacy at 8yrs SDQ Total Score at 8yrs 

Assessments at 4 years AUC Asymptotic 95% CI AUC Asymptotic 95% CI AUC Asymptotic 95% CI 

Lower Bound Upper Bound Lower Bound Upper Bound Lower Bound Upper Bound 

AEDI Physical Well-being .66** .58 .75 .67** .59 .75 .65** .55 .76 

AEDI Social Competence .69** .61 .76 .71** .64 .78 .75** .66 .84 

AEDI Emotional Maturity .62** .54 .70 .65** .57 .72 .72** .62 .83 

AEDI Language and Cognitive Development .77** .70 .83 .76** .70 .83 .74** .66 .82 

AEDI Communication Skills & General Knowledge .69** .61 .77 .72** .64 .80 .64** .53 .75 

AEDI Total Score .74** .67 .81 .77** .70 .83 .74** .64 .84 

WAI score .77** .70 .84 .71** .63 .78 .76** .68 .84 

PPVT score .62** .53 .71 .67** .59 .76 .57 .45 .69 

PEDS Expressive Language Concern .55 .46 .63 .57 .49 .66 .61 .49 .72 

PEDS Receptive Language Concern .53 .44 .61 .55 .46 .63 .56 .45 .68 

SDQ Total Score (rev) .50 .41 .59 .54 .45 .63 .59 .47 .71 

PedsQL Total .50 .41 .59 .54 .45 .63 .59 .47 .71 

SEIFA Disadvantage .60* .52 .68 .57 .49 .66 .55 .45 .64 
*P <= .05, ** P <= .01 
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Sensitivity, Specificity, Positive and Negative Predictive Values 

The results for the sensitivity and specificity of the AEDI are shown in Table 12.  Although the 

overall predictive validity of the AEDI domains are shown by the ROC Curves, the public results of 

the AEDI are always categorized and reported as percentages of children within a given community 

performing within the bottom 10% or within the bottom 25% for each of the 5 AEDI domains.  As 

such, these sensitivity and specificity analyses were conducted to assess how these standard 

reporting (i.e. dichotomous) measures for the AEDI predict later outcomes. 

For the purposes of this paper, analyses were restricted to the investigation of developmental 

vulnerability and children classified as at risk on 5 AEDI domains as well as the key National 

Progress Measure: developmentally vulnerable on one or more of the 5 AEDI domains.  As with the 

ROC Curves, the three criterion measures at age 8 were calculated using the standard clinical cut 

points for the SDQ, and the bottom 10% was used as the cutpoint for poor performance on the 

Academic Rating Scales. 

Overall the results show high negative predictive validity (NPV) indicating that children measured 

to be not vulnerable on the AEDI at 4 years of age is strongly predictive (i.e. over 86 to 93% 

chance) that those same children will also not be vulnerable on the indicators when assessed at 8 

years of age.  As expected, the positive predictive value (PPV) of the classification of vulnerable on 

each of the AEDI domains through to predicting the criterion indicators were variable and low 

(between 18 and 52%). Similarly to the NPVs, the specificity is high, with results ranging from .93 

to .98, indicating that of the children who performed well at 8 on any of the criterion variables at 

least 93% of them were not classified as vulnerable on any of the 5 AEDI domains.  The sensitivity 

however is low (between .04 and .27) indicating that of those children who performed poorly at 8 

years of age only between 4 and 27% were classified as vulnerable by the AEDI. However, when 

looking at children classified as either at risk or developmentally vulnerable the specificity drops 

slightly but the sensitivity increases markedly across each of the 5 AEDI domains (between .24 and 

.63). 

The positive predictive value of the AEDI Social Competence and Emotional Maturity domains 

indicates that 33% and 35% respectively of those children assessed as vulnerable by the AEDI at 4 

years of age continued to be vulnerable (as assessed by the SDQ) at 8 years of age.  For those 

children indicated to be vulnerable on the Language and Cognitive Development domain 40% 

performed poorly on the ARS Language and Literacy assessment.  In comparison, of those children 

who were assessed as being vulnerable on the Communication Skills and General Knowledge 
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domain 44% performed poorly on the ARS Language and Literacy scale at 8 years.  In terms of 

predicting poor later mathematical skills the Language and Cognitive domain and the 

Communication Skills and General Knowledge domain performed similarly (with 36% of those 

vulnerable on each of the AEDI domains performing poorly on the ARS Mathematics assessment at 

8 years). 

Overall the Physical Health and Wellbeing domain shows the weakest predictive validity and the 

Language and Cognitive Development domain and the Social Competence domain showing the 

strongest predictive validity particularly when children are classified as either at risk or 

developmentally vulnerable. 

The National Progress Measure, defined as vulnerable on one or more of the AEDI domains 

demonstrates relative strength in its predictive capacity with strong sensitivity and specificity and 

high negative predictive value.  Specifically, of those children who performed poorly on the ARS 

Language and Literacy Scale or the ARS Mathematics Scale at age 8, 65% of them were already 

identified by the AEDI National Progress Measure at 4 years of age.  In regards to those children 

showing behavioral problems at 8 years of age 34% were already identified by the AEDI National 

Progress Measure. 
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Table 12: Sensitivity and Specificity Analyses for each AEDI Domain 

 
  Developmentally at risk 
 AEDI Measure SDQ ARS 

Language and Literacy 
ARS 
Mathematics 

Vulnerable Physical Health and Wellbeing Spec = .94  Sens = .18 
NPV = .93  PPV = .24 
Kappa = .14** 

Spec = .97  Sens = .18 
NPV = .87 PPV = .48 
Kappa = .20** 

Spec = .97  Sens = .21 
NPV = .87 PPV = .52 
Kappa = .24** 

Social Competence Spec = .97  Sens = .18 
NPV = .93  PPV = .33 
Kappa = .18** 

Spec = .98  Sens = .12 
NPV =.87 PPV = .45 
Kappa = .14** 

Spec = .98  Sens = .13 
NPV = .88  PPV = .45 
Kappa = .15** 

Emotional Maturity Spec = .98  Sens = .14 
NPV = .93  PPV = .35 
Kappa = .16** 

Spec = .97  Sens = .05 
NPV = .86  PPV = .24 
Kappa = .03 

Spec = .97  Sens = .04 
NPV = .86 PPV = .18 
Kappa = .02 

Language and Cognitive Development Spec = .91  Sens = .27 
NPV = .93  PPV = .23 
Kappa = .16** 

Spec = .93  Sens = .25 
NPV = .87  PPV = .40 
Kappa = .20** 

Spec = .93  Sens = .25 
NPV = .89  PPV = .36 
Kappa = .20** 

Communication Skills and General Knowledge Spec = .95  Sens = .16 
NPV = .92  PPV = .23 
Kappa = .12** 

Spec = .97  Sens = .14 
NPV = .87  PPV = .44 
Kappa = .16** 

Spec = .96  Sens = .13 
NPV = .88  PPV = .36 
Kappa = .13* 

National Progress Measure Spec = .86  Sens = .34 
NPV = .94  PPV = .20 
Kappa = .16** 

Spec = .88  Sens = .65 
NPV = .94  PPV = .48 
Kappa = .23** 

Spec = .88  Sens = .65 
NPV = .94  PPV = .45 
Kappa = .22** 

Vulnerable or at risk. Physical Health and Wellbeing Spec = .92  Sens = .24 
NPV = .93  PPV = .21 
Kappa = .15** 

Spec = .94  Sens = .26 
NPV = .89  PPV = .44 
Kappa = .25** 

Spec = .94  Sens = .28 
NPV = .89  PPV = .44 
Kappa = .26** 

Social Competence Spec = .81  Sens = .51 
NPV = .95  PPV = .20 
Kappa = .19** 

Spec = .82  Sens = .39 
NPV = .89  PPV = .27 
Kappa = .18** 

Spec = .82  Sens = .42 
NPV = .90  PPV = .27 
Kappa = .19** 

Emotional Maturity Spec = .83  Sens = .48 
NPV = .95  PPV = .21 
Kappa = .20** 

Spec = .82  Sens = .26 
NPV = .87  PPV = .20 
Kappa = .08 

Spec = .83  Sens = .30 
NPV = .88  PPV = .21 
Kappa = .11 

Language and Cognitive Development Spec = .73  Sens = .60 
NPV = .95  PPV = .18 
Kappa = .16** 

Spec = .77  Sens = .60 
NPV = .92  PPV = .31 
Kappa = .27** 

Spec = .76  Sens = .63 
NPV = .93  PPV = .30 
Kappa = .27** 

Communication Skills and General Knowledge Spec = .83  Sens = .36 
NPV = .93  PPV = .17 
Kappa = .13** 

Spec = .86  Sens = .39 
NPV = .89  PPV = .33 
Kappa = .24** 

Spec = .86  Sens = .37 
NPV = .90  PPV = .29 
Kappa = .20** 

*P <= .05, ** P <= .01 
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DISCUSSION 

This paper is the first to investigate the AEDI’s predictive validity using Australian findings. 

ROC analyses show that the AEDI performs as well or better than commonly used instruments 

when aiming to predict later academic and behavioral outcomes measured by teachers and by 

direct child assessment at age 8.  Classification for vulnerability (at the 10th percentile) achieves 

acceptably high specificity and negative predictive value but low sensitivity and only moderate 

positive predictive value.  However when reviewing the sensitivity and specificity where 

children are either developmentally vulnerable or at risk (i.e. below the 25th percentile) the 

sensitivity and positive predictive values increase. 

The National AEDI Progress Measure (developmentally vulnerable on one or more domains) 

appears to be the strongest summary indicator as demonstrated by the results of the sensitivity 

and specificity analyses.  Similarly, when using the AEDI data with an interval outcome 

measure, the continuous AEDI Total Score also performs well.  Findings indicate that 

sensitivity is likely to be higher where higher proportions of children are classified as vulnerable 

on one or more domains (i.e. by the use of the National Progress Measure) with National figures 

showing 23.5% of children to be vulnerable on one or more domains, compared to 10% of 

children categorized as developmental vulnerable on each of the domains independently (Centre 

for Community Child Health and Telethon Institute for Child Health Research, 2009).  These 

results are partly reflective of the fact that as prevalence increases the sensitivity will also 

increase as pointed out by Buck & Gart in 1966.  The results however may also reflect that 

multiple domains of the AEDI predict later outcomes, for example, Language and Cognitive, 

Communications Skills and General Knowledge and the Social Competence domains all 

independently predict both mathematics and language and literacy skills later in life.  Similarly 

Language and Cognitive Development as assessed by the AEDI also predicts later behavior 

outcomes.  Therefore being vulnerable on one or more of the AEDI domains, i.e. independent of 

which domain the child is vulnerable on, seems to be the most appropriate measure to use. 

We began this paper by noting that the AEDI has been explicitly designed to provide evidence 

to stimulate child development policy and practice, and note that such responses are based upon 

beliefs that there are causal relationships between the early developmental capacities of children 

at school entry and their progress, at later ages.  However as a population measure and primarily 

an outcome measure, i.e. a tool to look backwards rather than forwards it is a little more difficult 

to conceptualize the relevance of sensitivity, specificity, negative predictive value and positive 

predictive value. 

The LSAC sample enables us to extrapolate to a figurative community as an example.  Consider 

a large Local Government Area, which is broadly consistent with the Australian social and 
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demographic makeup, with 1000 8 year olds and 1000 4 year olds.  Of the 1000 8 year olds we 

would expect 100 to perform poorly on a Language and Literacy assessment at school and 900 

to do well.  Looking backwards, the results of this paper would indicate that of those 100 

children who performed poorly at 8 years of age, 65 of them would have been developmentally 

vulnerable on one or more of the AEDI domains at the age of 4 (sensitivity = .65) and 35 would 

have been considered on track by the AEDI.  Of the 900 children that did well on their literacy 

assessment at 8 years of age 792 of them also would have been considered to be on track by the 

AEDI at 4 years of age (specificity = .88) and 108 children would have been considered 

developmentally vulnerable by the AEDI.  

Looking forwards, this figurative Local Government Area has just received their AEDI results 

on 1000 four year old children residing in their area.  Applying the results of this paper we 

would conclude that 185 children would be classified as developmentally vulnerable on one or 

more of the AEDI domains.  Of these 185 children, 89 will go on to perform poorly on a 

Language and Literacy test when they reach the age of 8 (PPV=.48), however 93 will do well.  

Of those 815 children that were considered to be on track by the AEDI, 766 will go on to do 

well their Language and Literacy assessment (NPV=.94) and 49 will perform poorly. 

The positive predictive value being lower than the negative predictive value is hopefully not 

unexpected.  One would hope that these children would be known to teachers as performing 

poorly and may be provided additional supports or attention. Some of those children will benefit 

from the school systems and additional external supports, and if successful, many of these 

children will improve and be doing well later in school.  The positive and negative predictive 

values will be of interest to the education system for those children already in the school setting. 

From a population health perspective coupled with a preventative public health mandate (within 

the context of increasing evidence around the importance of early childhood and early 

intervention) our primary interest is the sensitivity and specificity.  The sensitivity and 

specificity of the AEDI allows us to make some comment on the population persistence of 

patterns of child development.  Sixty-five percent of children who were performing poorly in 

math and literacy at 8 years of age were vulnerable on the AEDI National Progress Measure at 4 

years and 88% of the children doing well at school at 8 years were not vulnerable on the AEDI 

National Measure at age 4.  These estimates provide confidence that we are intervening on the 

basis of something predictive and persistent.  However, although the sensitivity is high (65%) 

when predicating language and literacy and mathematics as indicated by the ARS scales, the 

sensitivity of the AEDI (vulnerable on one or more domains) for later behavioral problems (as 

assessed by the SDQ) is only 34% with the specificity 86%. 

These levels of sensitivity and specificity (especially when compared to other instruments) are 

relatively high, however even with such reasonable prediction, if we only intervene on those 
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children identified as performing poorly on the AEDI, we would miss many children who would 

benefit from developmental intervention.  The results of this paper support a universal 

population approach coupled with selectively targeting areas showing high numbers of children 

who are developmentally vulnerable on one or more of the AEDI domains.  Maternal and child 

health services and preschool are the two services that are available to most Australian families 

supporting a universal population approach. 

The main aim of this paper was to determine the AEDI’s predictive validity and to see how the 

instrument performs in comparison to other accepted and common measures.  This comparison 

is displayed by the ROC figures where the greater the area under the curve, the better the 

predictive power of the instrument.  Instruments that display a curve close to the diagonal 

straight line are essentially no better than chance at predicting the future outcome, whereas 

those with the widest curves are the better predictors.  The ROC curves show the AEDI and the 

Who Am I (WAI) instrument to perform well.  The Who Am I is a task based cognitive test of 

the child, whereas the AEDI is completed by the teacher on the basis of their knowledge of the 

child.  Administering the WAI as a population measure would be more difficult to administer 

and more costly, however our results show that the instrument is a good measure for those 

interested in predicting latter math skills and behavioral outcomes. 

There are several limitations of this work. The results are limited to the instruments available 

within the LSAC study.  Many of the instruments available within the LSAC are not 

conceptualized as measures of future human capital or holistic measures of child development 

but have their own conceptual and theoretical intent; however they are commonly used 

indicators of child development.  It is important to note that there is no “gold standard” 

assessment for child development to assess the AEDI against.  These comparative analyses 

show how the AEDI is operating in comparison to other instruments when aiming to predict a 

child’s health and development at 8 years of age.  Analyses are limited to the LSAC subsample 

for which the AEDI data were available and the sample for the analyses is small.  In addition 

although the LSAC is considered a nationally representative sample, when we applied the 

national AEDI cutpoints the prevalence of vulnerability and at risk on each of the domains in 

LSAC were lower than that of the AEDI National Census even despite the fact that the children 

in this LSAC subsample were on average a year younger than the nation-wide census (for 

example the national prevalence of vulnerable on one or more domains is 23.5% whereas in the 

LSAC sample we only see 18.5%). However we would not normally expect such a variation in 

the prevalence between samples to have a significant impact on the resulting estimates of 

sensitivity or specificity. 

 

 



102 

These limitations invite further predictive work with a larger sample and measures of school 

performance as assessed by the school systems in Australia, such as the National Assessment 

for the Performance on Literacy and Numeracy (NAPLAN) (Chapter 3).  

With these limitations and findings in mind, this chapter supports the use of the AEDI to help 

inform policy makers on where, what and how to scale up early child development programs.  

With repeated use, the AEDI will enable the monitoring of child development and assess change 

in outcomes over time.   
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CHAPTER 4: VALIDITY OF THE AEDI - PREDICTIVE VALIDITY 

THROUGH TO READING AND NUMERACY SKILLS AT AGES 8, 10 

AND 12 
 

 

PREAMBLE:  
 

The objective of this Chapter is to determine how well this instrument predicts a child’s later 

literacy and numeracy outcomes as assessed by the National Assessment Program Literacy And 

Numeracy (NAPLAN) standardised testing in primary school.  

 

This Chapter utilises a completely different data set to that which was used in Chapters 2 and 3. 

The analyses are conducted on the first ever population coverage of the Early Development 

Instrument (EDI) in Australia with the children’s literacy and numeracy assessments at years 3, 

5 and 7 (n=1,823) linked at an individual level by the Department of Education in Western 

Australia. 

 

The results show that the EDI is not only a strong predictor but that the strength of the 

association is consistent in predicting scores at years 3, 5 and 7 (ages 8, 10 and 12).  

 

This is the first work in Australia to investigate the relationship between the EDI and the 

national standard school assessments.  The implications are two fold; firstly the results provide 

confidence in Australia’s use of the AEDI as a National Progress Measure of aspects of human 

capability formation and secondly it reinforces the importance of early child development and 

the aim to have all children living in Australia entering school with the skills and developmental 

capacity to take advantage of schooling. 
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INTRODUCTION 
 

In Australia, like many other countries, there is a service gap between the provision of child 

health services and the beginning of school (Commisioner for Children and Young People, 

2009b). However this is the very time of critical periods in child development. In many 

geographical areas increasing numbers of children are beginning primary school without the 

social and emotional competencies to succeed, and some are presenting with learning 

difficulties not previously identified (Louden, Chan, Elkins, & Greaves, 2000; Rimm-Kaufman, 

Pianta, & Cox, 2000; D. Smart, Sanson, Baxter, Edwards, & Hayes, 2008). Children that present 

with behavioural, emotional, academic, and social development problems upon entry to school 

have an increased likelihood for school failure, poor health, addiction, welfare dependency and 

criminal behaviour (Louden, et al., 2000; McCain & Mustard, 1999). 

 

In 2002, the Population Health Program of the North Metropolitan Health Service of Western 

Australian in collaboration with the West Coast District Education office followed the Canadian 

example by exploring the use of their Early Development Instrument (EDI) in Western 

Australia as a tool to gauge childhood development, to assist in policy formulation and program 

development and to provide the impetus to mobilise communities.  In this interagency approach, 

the North Metropolitan Health Service of Western Australian, the West Coast District Education 

Joondalup office and local community organisations with support from McMaster University 

were the first to pilot the EDI outside of Canada (Janus, Brinkman, Duku, Hertzman, et al., 

2007).  

 

After two multidisciplinary workshops, the EDI was amended to suit the Australian context and 

in August 2002 field-tested on 200, 5 year old children across 7 schools (Brinkman & 

Blackmore, 2003). This pilot study provided crucial results for the process and first impact 

evaluation of the EDI in Australia.  In 2003, following the success of the piloting the North 

Metropolitan Health Service in conjunction with both the West Coast and Swan District 

Education offices conducted the EDI across the health service’s catchment (Hart, et al., 2003).  

The catchment area contains approximately 38% of the entire Perth metropolitan population 

with a range of socio-economic factors including the poorest and the wealthiest suburbs of 

Perth. 

 

In Western Australia, the publication of community level EDI data provided the evidence to 

maintain the child and community health workforce during state health department cut backs, as 

well as support for targeted interventions by identifying local areas of need, with the specific 
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child development data determining appropriate intervention strategies.  However this activity 

has been based upon beliefs that there is a predictive relationship between the developmental 

capacities of children measured by the EDI and their progress, at later ages.  With the EDI 

conceptualised as an outcome measure, i.e. a measure of how well children are developing prior 

to school, the policy and practice actions are directed towards altering the developmental 

expectations and opportunities for new cohorts of young children living in these areas with the 

intent of elevating their developmental capacities in preparation for school entry.  What remains 

unknown is the extent to which the EDI measured in pre-primary predicts academic 

performance at a later time, with particular interest around its relationship with the National 

Assessment of Performance Literacy and Numeracy (NAPLAN). 

 

NAPLANs recent (2008) introduction in Australia was controversial but has enabled, for the 

first time, a population wide comparison of children’s literacy and numeracy across the country.  

Schools are then essentially rated on the basis of their average students’ performance and the 

scores are made public on the My School website (www.myschool.edu.au).  Prior to the 

introduction of NAPLAN, all states had their own testing for literacy and numeracy and, in 

Western Australia, this was the WALNA (Western Australian Literacy and Numeracy). Just as 

NAPLAN is used now, WALNA was also conducted in years 3, 5, and 7.  With the AEDI 

conducted nationally, there is now much interest in the predictive relationship between the 

AEDI and NAPLAN.  This Chapter attempts to establish the relationship between the EDI 

collected at age 5 and later literacy and numeracy outcomes as measured by NAPLAN.  With 

the first nationwide collection of AEDI data being in 2009, this former dataset collected in 2003 

provides the first insights into the AEDI as an indicator of future human capability. 

 

 

METHODS 
 

The Canadian EDI required minimal revision and rewording to suit the Australian context, for 

example “washroom was replaced with “bathroom” and the Canadian childcare arrangements 

were changed to reflect the Western Australian childcare system. Associated changes were 

made to the Teacher Guidelines and a passive (opt out) Parent Consent Form was developed. 

 

This Australian EDI was piloted in a convenience sample of seven primary schools of the North 

Metropolitan Health Service. Of the 225 enrolled students, parent permission was obtained and 

the EDI completed for 200 students.  Evaluation results of this pilot study showed the potential 

of the EDI to provide an evidence base for policy, planning, service delivery and resource 

allocation and created the impetus to conduct the EDI across the entire health service in 2003.  
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Data from this 2003 EDI study across the North Metropolitan Health Service area provides the 

baseline sample for the current Chapter. 

 

Western Australian Literacy and Numeracy Assessment (WALNA) 

The Western Australian Literacy and Numeracy Assessment (WALNA) was a state wide testing 

program undertaken in August each year where all Year 3, 5 and 7 students were tested.  

WALNA was a curriculum-based assessment that was criterion-referenced and tested students’ 

knowledge and skills in reading, writing, spelling and numeracy. The tests placed students along 

a scale which described the types of things students could do at points along the scale, ranging 

from lower levels of difficulty to higher levels of difficulty. From May 2008 WALNA ceased 

and was replaced with the NAPLAN as a Federal Government initiative to have all students in 

all states and territories sitting the same test allowing for jurisdictional comparison and 

facilitating national standards and curriculum. 

 

The Western Australian Department of Education formulated a conversion factor to enable the 

comparison of the reading and the numeracy domains on WALNA to equate to NAPLAN.  For 

this study cohort, these conversions have been applied to the students Year 3 WALNA 

assessments. 

 

NAPLAN 

NAPLAN is an annual assessment for all students in Years 3, 5, 7 and 9. It aims to test the skills 

that are essential for every child to progress through school, in reading, writing, spelling, 

grammar and punctuation, and numeracy. The assessments are undertaken nationwide, every 

year in the second full week in May.  For the purposes of this study we only utilise the reading 

and the numeracy assessments.  These assessments were chosen due to stability of the 

assessments over time (i.e. the other tests changed somewhat and are thus more difficult to 

interpret the longitudinal data) and due to there already being a conversion to equate the original 

WALNA year 3 testing to the NAPLAN equivalent.  For the reading assessment (based on 

written English) students are provided with a magazine containing a range of texts that illustrate 

different writing styles. Students read the texts provided then answer related questions in a 

separate booklet.  The numeracy assessment covers the standard mathematics curricula that are 

considered essential and common: number; algebra, function & pattern; measurement, chance & 

data; space; and working mathematically (e.g. knowing, applying and reasoning).  The 

Numeracy tests contain two types of items: multiple-choice and constructed response.  

 

Traditionally the NAPLAN assessment scale is divided into ten ‘bands’. The National Minimum 

Standards encompass one band at each year level and therefore represent a wide range of the 
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typical skills demonstrated by students at this level.  Children are thus expected to move up the 

bands as they progress through their school year levels.  Students who are below the National 

Minimum Standard have not achieved the learning outcomes expected for their year level. They 

are at risk of being unable to progress satisfactorily at school without targeted intervention. 

Band 2 is the minimum standard for Year 3, band 4 is the minimum standard for Year 5, band 5 

is the minimum standard for Year 7.   

 

Where possible in the analyses the actual NAPLAN score was used, however when conducting 

analyses requiring a binary outcome and due to the extremely low number and percentage of 

children that fell below the National Minimum Standard (less than 3% of our sample) we were 

unable to use the proficiency bands for the NAPLAN.  Instead we took the lowest performing 

20% of children in each of the year levels. 

 

Participants: 

In 2003, all schools, government and non-government, in the North Metropolitan Health Service 

region of Western Australia were informed of the project and invited to participate. At the same 

time some interested schools in the Swan Valley region participated along with some schools 

across the Great Southern region of WA (Katanning and Kojonup, Manjimup and Bridgewater).  

 

Schools chose not to participate for the following reasons: Teacher reluctance to take time out 

of class; some schools were recently involved in other research projects and the remaining 

schools had teachers that were ill.  Materials from three schools were not returned. Two of these 

schools withdrew due to teacher illness and one due to the “industrial climate”. Of all schools 

approached 72% participated in the study (121 schools out of 168). This comprised 83% of the 

government and 51% of the non-government schools.  The EDI was completed by pre-primary 

teachers of children who turned five in 2003.  The schools were allocated relief time for 

teachers to complete the checklists during the third term, having known the children for several 

months.  

 

The baseline dataset consisted of 4,420 children aged 4 to 8 years (Mean = 5.7; SD = 0.3).  Half 

of the children were male, 8% of children lived in a rural region, 8% spoke English as a second 

language, and 3% of children were of Aboriginal descent.  Children with a special needs status 

and children who had been in the class less than 1 month were excluded from the analysis. 

 

Data linkage 

In 2011, the 2003 EDI data set was linked at an individual level to databases of reading and 

numeracy assessments completed at Year 3 (8 years old), Year 5 (10 years old) and Year 7 (12 
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years old).  The first data set linked was the EDI to the WALNA which picked up the cohort’s 

year 3 literacy and numeracy scores.  The second data set linked in was the NAPLAN which 

picked up the cohort’s assessments at Year 5 and Year 7. The EDI was collected under passive 

consent and there was no recording of the student’s name on the EDI.  In addition, while 

children from both government and independent/private schools completed the WALNA and 

NAPLAN, linkage was only possible for government schools.  Data was successfully linked for 

a total of 1,823 children who had valid scores for the EDI and had completed at least one of the 

other assessments (representing 41% of the original EDI sample).  Data were available on all 

four assessments (EDI, WALNA yr 3, NAPLAN yr 5 and NAPLAN yr 7) for 1,697 children 

(refer to Table 13 for the sample characteristics). 

 

Statistical Analyses 

Distributions for the EDI domain scores were skewed, so correlations between the EDI domain 

scores and the NAPLAN school assessments (Table 14) are non-parametric Spearman’s rho 

correlations.  To explore the impact of the number of EDI domains that children were 

vulnerable on for future school assessments, the NAPLAN scores were converted from a 

continuous to a dichotomous variable and logistic regression analyses were performed (Table 

15).  Analyses were run separately for NAPLAN Reading and Numeracy scores at each of three 

year levels (3, 5 and 7), leading to six separate logistic regression analyses.  For each of the six 

NAPLAN scores, the bottom 20% of the distribution was compared with the top 80% of the 

distribution.  Therefore, the odds ratios presented in Table 15 represent the odds of being in the 

bottom 20% of the distribution for each NAPLAN assessment based on the number of domains 

of vulnerability on the EDI.  

 

RESULTS 
 

Sample description 

 Table 13 shows the sample characteristics of children who completed the EDI in 2003.  

These children are split into four groups based on whether the children were in government or 

independent schools at age five, whether their EDI data was matched to school assessments and, 

for those children with matched data, whether the child completed some of the school 

assessment (partial data) or all three assessments (full data).  To try to understand the population 

representativeness of the final linked sample, Table 13 compares the characteristics of the 

resultant linked data set to the characteristics of the original baseline EDI sample. 
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 The independent schools had a low proportion of indigenous children and tended to be 

in the higher SEIFA regions of Perth.  Given that children from independent schools could not 

be matched using data linkage, the linked sample is biased in that children from higher SEIFA 

regions are under-represented.  Moreover, children from government schools who had partial 

data or no linked data tended to have a higher proportion of indigenous children, children with 

English as a second language and children from lower SES regions.  Therefore, indigenous 

children and children from the lowest SES regions were also under-represented in the linked 

sample.  The sample loss through inability to link is thus from both the lowest and the highest of 

the socio-economic spectrum. 
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Table 13: Chapter 3 Sample Characteristics 

 

Baseline EDI sample (n = 4,420) 
Government 
Matched 
Full data 
(n = 1,697) 

Government  
Matched 
Partial data 
(n = 126) 

Government  
Not matched 
 
(n = 1598) 

Independent  
Not matched 
 
(n = 983) 

N % N % N % N % 
Sex Females 830 48.9% 67 53.2% 805 50.4% 525 53.4% 

Males 867 51.1% 59 46.8% 793 49.6% 458 46.6% 
Geographic location Metropolitan 1538 90.6% 118 93.7% 1461 91.4% 932 94.8% 

Rural 159 9.4% 8 6.3% 137 8.6% 51 5.2% 
Aboriginal status Non-Indigenous 1652 98.0% 117 92.9% 1497 94.6% 977 99.7% 

Indigenous 34 2.0% 9 7.1% 85 5.4% 3 0.3% 
English as a second 
language (ESL) 

No  1586 93.5% 117 92.9% 1444 90.4% 929 94.5% 
Yes 111 6.5% 9 7.1% 154 9.6% 54 5.5% 

Socioeconomic Status 
SEIFA category1 
 

Most disadvantaged  130 8.6% 19 16.2% 213 14.8% 41 4.5% 
2  179 11.8% 19 16.2% 207 14.3% 85 9.2% 
3  315 20.8% 34 29.1% 308 21.3% 166 18.1% 
4  514 33.9% 24 20.5% 412 28.6% 344 37.4% 
5  300 19.8% 16 13.7% 238 16.5% 173 18.8% 
Least disadvantaged  77 5.1% 5 4.3% 65 4.5% 110 12.0% 

EDI vulnerability No vulnerability 1274 75.1% 85 67.5 1081 67.6% 790 80.4% 
1 228 13.4% 14 11.1 252 15.8% 111 11.3% 
2 113 6.7% 16 12.7 144 9.0% 45 4.6% 
3 50 2.8% 5 4.0 66 4.1% 21 2.1% 
4 23 1.4% 6 4.8 44 2.8% 10 1.0% 
Vulnerable on all domains 9 0.5% 0 0 11 0.7% 6 0.6% 

Note.  There were missing data for 16 children on the government/independent school classification.   1 Socioeconomic status was measured by the 
SEIFA Index of Relative Disadvantage (Australian Bureau of Statistics, 2006). 
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Correlations  

 Table 14 presents the correlations between EDI scores at age 5 and NAPLAN scores for 

reading and numeracy in Year 3, 5 and 7.  Non-parametric Spearman’s rho correlations are 

presented because the EDI scores were positively skewed.  The EDI scores for the language and 

cognitive development domain and the communication skills and general knowledge domain at 

age 5 correlated most strongly with the NAPLAN assessments (r = .28 to .42).  The physical 

wellbeing and social competence domains displayed a small correlation with the NAPLAN 

assessments (r = .21 to .26).  The emotional maturity domain at age 5 displayed the weakest 

relationship with the NAPLAN assessments (r < .20).  The strength of correlations between the 

EDI and NAPLAN was very stable over time, suggesting that the shared variance did not 

diminish markedly as the children developed.  The EDI scores correlated with numeracy and 

reading scores to about the same magnitude at grade 3.  However, as children get older, there 

was some evidence that the EDI correlated more strongly with reading scores than with 

numeracy scores. 

 

Table 14: Spearman Correlations between EDI scores at age 5 and NAPLAN 
scores in years 3, 5 and 7 

 NAPLAN 
Year 3 

NAPLAN 
Year 5 

NAPLAN 
Year 7 
 

EDI Domains Reading Numeracy Reading Numeracy Reading 
 

Numeracy 

Physical well-being .21 .23 .21 .23 .23 .23 
Social competence .23 .24 .23 .21 .26 .24 
Emotional maturity .16 .17 .15 .11 .18 .15 
Language and cognitive 
development 

.42 .42 .40 .36 .40 .39 

Communication skills 
and general knowledge 

.34 .32 .33 .28 .38 .28 

Note. All correlations are significant at the 0.001 level. Correlations are spearman’s rho.  
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Logistic regression 

 Table 15 presents results of the logistic regression analyses.  There is a clear pattern 

showing that children who were vulnerable on one or more of the EDI domains at age 5 have 

higher odds of being in the bottom 20% of the distribution on the NAPLAN assessments in 

Years 3, 5 and 7 than children who were not vulnerable on any EDI domains.  A child who is 

developmentally vulnerable on just one domain of the EDI has 2.3 times higher odds of being in 

the bottom 20% of the distribution for reading skills in Year 7 than a child who is not 

developmentally vulnerable on any domains of the EDI (OR=2.3, CI 1.47-2.80). Children who 

are developmentally vulnerable in four or five EDI domains have substantially higher odds of 

having difficulties in reading and numeracy over the next few years than those who are not 

developmentally vulnerable.  However, given the small number of children who were 

vulnerable on four or five of the EDI domains, the confidence intervals for these odd ratios are 

very wide.  Figure 5 shows that, in pre-primary, there is an incremental increase in percentage 

of children with low reading and numeracy scores in Year 7 in association with each additional 

EDI domain where the children score at vulnerable levels. This applies no matter which of the 5 

EDI domains are deemed vulnerable and for year 3, 5 and 7 outcomes. Although we decided to 

categorise the NAPLAN into the bottom 20% for the purposes of the logistic regression 

analyses, replication of the analyses using multiple cutpoints generated similar results (i.e. 

incremental increase in the odds ratio with increased vulnerability in the EDI).  
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Figure 4: Association between EDI vulnerability at age 5 and NAPLAN results 
in Year 7 
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Table 15: Associations between vulnerability on the EDI at age 5 and school 
assessments in Year 3, 5 and 7 

  NAPLAN 
Year 3 

  Reading Numeracy 
 n OR (95% CI) p OR (95% CI) p 
Number of 
EDI domains 
vulnerable on  

     

0 1359 1  1  
1 242 2.51  (1.83-3.45) <0.001   2.30  (1.68-3.16) <0.001 
2 129 3.01  (2.02-3.50) <0.001   3.30  (2.23-4.88) <0.001 
3 55 3.90  (2.21-6.91) <0.001   3.76  (2.13-6.66) <0.001 
4 29 7.44  (3.43-16.13) <0.001 10.90  (4.99-23.78) <0.001 
5 9 4.76  (1.27-17.88) 0.021   7.17  (1.91-26.93) 0.004 
  NAPLAN 

Year 5 
  Reading Numeracy 
 n OR (95% CI) p OR (95% CI) p 
Number of 
EDI domains 
vulnerable on  

     

0 1359 1  1  
1 242   1.71  (1.23-2.36) <0.001 2.18  (1.57-3.01) <0.001 
2 129 3.17  (2.15-4.68) <0.001 2.89  (1.92-4.34) <0.001 
3 55 4.18  (2.36-7.39) <0.001 4.19  (2.35-7.48) <0.001 
4 29 4.41  (2.07-9.39) <0.001 6.49  (2.92-14.43) <0.001 
5 9 6.36  (1.69-23.87) 0.006 7.49  (1.99-28.13) 0.003 
  NAPLAN 

Year 7 
  Reading Numeracy 
 n OR (95% CI) p OR (95% CI) p 
Number of 
EDI domains 
vulnerable on  

     

0 1359 1  1  
1 242   2.30  (1.47-2.80) <0.001 1.76  (1.27-2.44) <0.001 
2 129 3.49  (2.37-5.15) <0.001 2.92  (1.96-4.34) <0.001 
3 55 4.77  (2.73-8.34) <0.001 3.05  (1.70-5.47) <0.001 
4 29 6.68  (3.08-14.47) <0.001 6.63  (3.06-14.37) <0.001 
5 9 6.68  (1.78-25.08) 0.005 10.61  (2.63-42.76) 0.001 
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DISCUSSION 
 

These results show that the EDI at age 5 is strongly and consistently associated with 

standardized tests of literacy and numeracy at ages 8, 10 and 12.  Our results are consistent with 

the literature showing that children’s ability at school entry sets their academic trajectories 

through school and may have implications across the life course.  The majority of this scientific 

literature however comes from the United States and the United Kingdom (Barnett, 2011; 

Cunha, Heckman, Lochner, & Masterov, 2005; Heckman, 2008; Ladd & Price, 1987), with this 

study being the first to show the patterns in Australia.  

There are a number of limitations associated with these analyses.  Primarily the final sample for 

analyses is not population representative, with an under representation of Aboriginal and Torres 

Strait Islander children and children from both the wealthiest and poorest suburbs in the area.  

At best we could suggest that this sample would represent results that are likely to be consistent 

with “middle class” Australia.  However despite having an unrepresentative sample from a 

socioeconomic point of view, when comparing the baseline EDI results to the resultant matched 

sample we did have a very similar proportion of children across the vulnerability spectrum (a 

consequence of the non-government and the government non-matched children averaging 

themselves out).  For example, at baseline, 2.5% of the sample showed very high levels of 

developmental vulnerability, and the resultant linked sample had 2.1%.  On the other end of the 

vulnerability spectrum, 73.3% of the sample at baseline showed no vulnerability, compared to 

74.5% of the resultant linked sample. 

In the analyses there is a potential underestimate of the strength of the relationship between the 

EDI scores at baseline and resultant educational outcomes. A similar study in British Columbia, 

Canada showed that by including children who were held back a grade, as well those children 

that tracked through school as expected, but failed the assessments, the predictive relationship 

was significantly enhanced (Janus, Brinkman, Duku, Hertzman, et al., 2007). 

A further limitation, in terms of the applicability of this study in the current Australian context, 

is that this study is based on the original EDI rather than the current AEDI.  (The AEDI was in 

fact created on the basis of this same EDI baseline sample).  The difference between the original 

EDI and AEDI includes the drop of 9 items from the original 104, and changes from a 5 point 

Likert scale to 3 and, in some instances, a 2 point scale response (Andrich & Styles, 2004a).  

In 2009, the national AEDI implementation included the collection of names for the sole 

purpose of facilitating research through linked data.  The opportunities for conducting research 

will be significantly enhanced by further infrastructure development across the country to 

expand the current national data linkage capacity. Both the collection of names and this data 

linkage infrastructure should result in a less biased sample for future such analyses.  Meanwhile 
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this Chapter (and this EDI data collection) is an early precursor of the type of predictive 

research that will not be possible with the AEDI for at least another six years. 

Monitoring child development improves the ability to understand the early determinants of 

children’s health and development which in turn will inform organisational, structural and 

environmental changes needed to build better support for children and their families. This 

knowledge will inform effective preventive strategies to improve population health throughout 

life.  To make such improvements, across and within countries, requires an understanding of the 

complexity of the patterns of child development across various population groupings to inform a 

mix of universal and targeted strategies, interventions and policy decisions.  

The results additionally provide some confidence in the use of the AEDI as an early barometer 

of the potential strength and vulnerabilities of children entering school. There are implications 

for health promotion, public health, prevention and early education with growing 

acknowledgment for all stakeholders to join forces and direct resources more effectively to 

ensure children get the best possible start in life (Marmot, 2010). The AEDI provides a vehicle 

for government and non-government agencies and local communities to collaborate to improve 

the health and wellbeing of Australian children. The existing scientific literature predicts that 

the relationship between school readiness and academic achievement will remain through high 

school and onto later life opportunities and outcomes (Barnett, 2011; Cunha, et al., 2005; 

Heckman, 2008; Ladd & Price, 1987). Public health professionals should be looking to the 

AEDI results to help guide and support policy, resources and interventions.  With the AEDI 

being conducted across the country as a developmental census once every three years (2012 

being the next census) we can now explore the use of the  AEDI as an evaluation tool (an 

outcome measure) to further enhance our knowledge regarding the most cost effective 

interventions in the early years.   

There are services to detect vulnerable children and provide preventive interventions over the 

first three years of life that have been shown to reduce the prevalence and seriousness of both 

behaviour (Schweinhart, Barnes, & Weikart, 1993; Tremblay, 1999) and educational outcomes 

(Barnett, 2011; Reynolds, Temple, Ou, Arteaga, & White, 2011; Reynolds, Temple, Robertson, 

& Mann, 2001). The fact that this unacceptable level of developmental vulnerability is 

maintained throughout the school career (as demonstrated by NAPLAN) indicates that there is a 

need for greater interagency collaboration to reduce the gap in service delivery between birth 

and school (Cavanaugh, Lippitt, & Moyo, 2000).  Although there is increasing recognition of 

the need for collaboration, government departments of health, education, community 

development, as well as non-government agencies, have traditionally and continue to work 

independently in their delivery of early childhood services.  In addition there is a need for 

improved coordination and expansion of the services that are meant to identify and provide the 

remedial services to primary school students who are on the trajectory to a negative life course. 

 



118 

Recently South Australia has created a new Department of Education and Child Development 

with the aim to provide a range of early childhood development and wellbeing, and public 

education services, including some services previously delivered by Families SA and SA 

Health. Victoria also has a Department of Education and Early Child Development with a 

similar mandate.  Such examples of government restructures indicate a positive direction 

towards better integration of early childhood health, development and education services. 

Monitoring the results of the AEDI over time will help us evaluate the effectiveness of such 

system restructures. 

This Chapter shows that there are major implications for future school success, and hopefully 

the results will encourage other researchers, policy makers and politicians to further explore the 

use of the AEDI as a barometer of Australia’s progress as a nation as well as a predictor of the 

quality of future human capability formation.  
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CHAPTER 5:  POLICY IMPLICATIONS OF THE AEDI – 

PATTERNS OF LANGUAGE AND COGNITIVE DEVELOPMENT 

ACROSS SUB –POPULATION GROUPS. 
 

 

 

PREAMBLE: 
 

The thesis now moves from validation of the instrument in terms of its measurement properties 

to validation of the AEDI in terms of its utility for policy and practice. 

 

This Chapter again uses a different sample from those used in Chapters 2 and 3, and 4.  This 

Chapter utilises AEDI data that were collected during the first four years of the AEDI National 

Project (from 2004-2007). The sample size for this collection period was 35,530. 

 

The aim of this Chapter is to aid people’s understanding and interpretation of population 

measures such as the AEDI. In a bid to foster translational science, the AEDI results are 

analysed in a way to promote deeper thinking about what the results imply. With a greater 

awareness of the merits and complexities of population data, community members and 

professionals can play a vital role in aiding communities and policy makers to interpret and act 

upon the data in an intelligent way. 

 

This Chapter is primarily descriptive with a focus on the Language and Cognitive Domain. The 

results show a complex relationship between children residing in differing socio-economic 

regions, children with English as their primary or secondary language and children who are able 

or not able to effectively communicate in English. 
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INTRODUCTION 
 

“The scale and pattern of disease reflects the way that people live and their social, economic and 

environmental circumstances”. pg 1 (Rose, 1992) 

 

The Chapter presents AEDI results with a particular focus on the Language and Cognitive 

Developmental domain, and provides examples of how communities, service providers, 

organisations and government can utilise such population health data. 

 

The AEDI is a population measurement tool, which is not to be confused with a diagnostic 

instrument for the identification of individual children for therapy or special services (refer back 

to Chapter 2). Although it is not the intent of this Chapter to discuss the pros and cons of 

screening, it is important to touch on this debate to explain the intended context of the AEDI. 

The research evidence suggests that to improve longer term developmental outcomes for all 

children, the best approach may be universal policies that improve developmental conditions for 

all children and not to simply target those children deemed to be most at risk (Hertzman & 

Wiens, 1996). As such, the AEDI is intended to be utilised as a population-level tool that 

informs policy makers and researchers about the factors that affect the distribution of AEDI 

scores across neighbourhoods and populations (Hertzman & Williams, 2009). 

 

For an individual screening tool to be efficacious and effective, it needs to have high sensitivity, 

specificity and positive predictive value. To determine sensitivity, specificity and positive 

predictive value the AEDI would need to be assessed against gold standard measures of child 

development concurrently and prospectively. In the field of holistic child development at a 

population level (rather than individual disease/disorder specific) these gold standard measures 

do not exist. However the proceeding Chapters (2 and 3) show that the AEDI indeed predicts 

later school performance.  

 

Further to the scientific criteria set for individual diagnostic instruments, there are ethical 

implications associated with identifying a greater proportion of children with developmental 

delay in the community if the existing services are already overstretched, as in Australia. There 

is increasing evidence that the service system is having difficulty coping with the overall 

demand (Moore, 2008). Many specialist services have waiting lists and these create referral 

bottlenecks. Given the range of specialist services in this position (health, mental health, 

disability, special education, family support, parenting, child protection etc.), the cost of trying 

to eliminate waiting lists by increasing funding to all specialist services in their current forms 
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would be prohibitive. This is particularly the case when the effectiveness for many treatments of 

developmental delay are not well established (National Health and Medical Research Council 

(NHMRC), 1999). Although there are trials that show the effectiveness of interventions for 

speech and language disorders (Almost & Rosenbaum, 1998; Hesketh, Dima, & Nelson, 2007; 

Jones et al., 2005; Law, Garrett, & Nye, 2003) there is indeed limited clinical trial data 

regarding the efficacy of a range of treatments for developmental disorders, let alone 

developmental delay (Goodman, Ford, Simmons, Gatward, & Meltzer, 2000; Oberklaid, Wake, 

Harris, Kesketh, & Wright, 2002). Further to this, it is important to ensure that children are done 

no harm by labelling – particularly through false positives, but also in the case where children in 

the longer term would have been better off without carrying the label. 

 

Research has shown that in Australia, despite increases in overall prosperity, the developmental 

outcomes for children appear to have worsened, and the authors urge for preventative strategies 

that if acting early enough will be more efficient and effective than targeting later risk factors or 

early disease (Richardson & Prior, 2005; Stanley, Prior, & Richardson, 2005). A recent 

publication by Snow (2009) calls for the discipline of speech-language pathology to “join the 

prevention table” and states that despite the “considerable body of knowledge regarding the 

nature and sequence of language development from infancy through to adulthood and across the 

lifespan, speech-language pathology (SLP) as a profession has failed to position itself as an 

agent of prevention where child safety is concerned” (p. 95) (Snow, 2009). Further, Snow 

suggests that graduates of SLP programs should be able to “speak and understand the discourse 

of public health policy-making, advocacy, and resource-allocation” (p. 95). Understanding the 

context of the AEDI and how to work with such population health information provides an 

opportunity for the speech-language pathology profession to be actively involved in the 

prevention of language and health problems at a population level. 

 

In responding to the AEDI results, it is currently better that resources go towards primary 

prevention programs and policies guided by the evidence generated from population data rather 

than utilising the AEDI as an individual diagnostic screening tool. As Rose stated in 1992 “A 

high risk prevention strategy is a targeted rescue operation for vulnerable individuals” (p. 95). 

Thus, taking a population approach, the purpose of the AEDI is not to categorise individual 

children as vulnerable for individual treatment but to identify geographical regions or 

population groupings that can be aided by preventative action. 
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METHOD 
 

AEDI data collected during the first four years of the AEDI National Project (from 2004-2007) 

have been included in the sample utilised for this paper. The sample size for this collection 

period was 35,530 children with an even gender split (49.6 male, 50.4% female) and an average 

age of 5.96 years (95th percentile range 5.25-6.70). The data represents the initial method of 

AEDI data collection, whereby communities self nominated to be included in the project, and 

can thus not be considered a representative sample of communities. If the AEDI 2004-2007 

sample was representative of Australian demographic profiles, 20% of the sample would be in 

each of the Socio Economic Indices For Areas (SEIFA) quintiles, whereas in the current sample 

there were 27% in the most disadvantaged compared to 10% in the least disadvantaged (Table 

16). Over 471 local suburbs/neighbourhoods (or like geographical areas in the more rural areas) 

from across Australia participated with the database including children from communities 

primarily in Western Australia (WA) (n=11,068) and Victoria (n=13,734), reflecting the 

physical base of the two institutions running the AEDI; however, data was also collected in 

Queensland (n=5771), New South Wales (NSW) (n=2592), South Australia (SA) (n=1660), 

Tasmania (n=281) and the Australian Capital Territory (ACT) (n=424). No communities from 

the Northern Territory self nominated to be part of the AEDI project prior to 2007. 

 

Table 16: Chapter 4 - Socioeconomic Distribution of the AEDI 2004-2007 
database 

Socio Economic Indices For 
Areas (SEIFA) Quintile 

Number of 
suburbs/neighbourhoods 

Number of children 

Quintile 1, 

Most Disadvantaged 

113 (30%) 9687 (27.3%) 

Quintile 2 95 (20.2%) 6839 (19.2%) 

Quintile 3 100 (21.2) 7520 (23.2%) 

Quintile 4 84 (17.8%) 5111 (15.8%) 

Quintile 5 – Least 
Disadvantaged 

50 (10.6%) 3287 (10.1%) 

Unable to match to SEIFA 29 (6.2%) 3086 (8.7%) 
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Children with (diagnosed) special needs were excluded from all analyses undertaken for this 

paper. These children are identified as those requiring special assistance due to chronic medical, 

physical or intellectually disabling conditions such as Autism, Cerebral Palsy or Down 

Syndrome.  The AEDI is intended to inform strategies that can be applied to improve child 

development through universal prevention and intervention, the data is not specific enough to 

provide information on how to improve the learning capacity of children with identified special 

educational needs. In addition teachers are asked not to complete the AEDI if the child has been 

in the class for less than a month unless the teacher felt that they could make an accurate 

assessment of the child’s abilities. 

 

Australian Bureau of Statistics (ABS) Census data was merged with the AEDI data at suburb 

level in the metropolitan areas and the smallest geographical match as possible for the regions 

outside of the metropolitan areas (for example merging collection district census data to AEDI 

community defined boundaries). For the 2004 and 2005 AEDI data collection the 2001 ABS 

Census data was merged and for the 2006 and 2007 AEDI data collection the 2006 Census data 

was merged. For the purposes of this paper the ABS SEIFA Measure of Disadvantage was 

utilised to indicate the socio-economic status of a community.  SEIFA can only be applied at the 

community level and is derived from ABS Census variables such as low income, low 

educational attainment, unemployment, and dwellings without motor vehicles (ABS 2001, 

2006). Data were merged using a combination of Stata v9 and Mapinfo v9, and then analysed 

using SPSS v15.0.  

 

 

RESULTS 
 

Table 17 shows both the mean results on the Language and Cognitive Development Domain, as 

well as the proportion of vulnerable children. These results are reported by the SEIFA quintile 

of the geographical area within which the children reside. The table indicates both the mean and 

standard deviation for the domain score, as well as the proportion of children performing poorly 

on the Language and Cognitive Development Domain. Although there is a clear socioeconomic 

trend, it is also clear that vulnerable children can be found across the entire geographically 

determined socioeconomic spectrum. This socioeconomic trend is found for all five of the 

AEDI domains. Of additional interest is the graded reduction in variation around the mean 

scores on the Language and Cognitive Development Domain as SEIFA increases, indicating 

that the development of children varies greatly across the lower socioeconomic regions 

compared to the higher socioeconomic regions. However, this result regarding the variation 
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around the AEDI domain score is in part a function of a ceiling effect, where although the AEDI 

scores range from 0 through to 10, the data for Australian children is skewed towards the higher 

end, with many children reaching the maximum result of 10 on the AEDI. 

Taking the figures from Table 17 and extrapolating to the entire population of 5-year-olds 

reveals that (assuming an equal population density of 5-year-olds across the SEIFA quintiles 

and a total population of 250,000) that approximately 9,150 children would be considered 

vulnerable on the Language and Cognitive Development Domain residing in the most 

disadvantaged SEIFA quintile. However, by targeting only these poorest socioeconomic 

suburbs would result in missing 17,350 vulnerable children residing within middle and high 

socioeconomic Australia. Thus, although the proportion of vulnerable children is higher in the 

poorer socioeconomic areas there are still vulnerable children residing in significant numbers 

across the entire socioeconomic spectrum.  

 

Table 17: Language and Cognitive Domain by SEIFA Disadvantage 

SEIFA Number of 
Children 

Language and Cog Dev. 
x (sd) 

Percent vulnerable 
 
% (n) 

Q1 Most disadvantaged 9520 8.16 (2.05) 18.3% (1740) 
Q2 6732 8.70 (1.65) 10.7% (719) 
Q3 7411 8.76 (1.60) 10.0% (741) 
Q4 5027 8.80 (1.54) 8.6% (434) 
Q5 Least disadvantaged 3239 9.00 (1.33) 5.4% (174) 
 

 

When completing the AEDI, teachers enter background information including the child’s first 

language and the child’s ability to use language effectively in English. Table 18 shows how the 

AEDI results for the Language and Cognitive Development Domain vary by children with 

English as their primary language (the majority of whom are presumed to be monolingual 

English speakers) (EPL) versus secondary language or additional (ESL). Table 19 investigates 

this relationship further by differentiating children not only by ESL status but by proficiency in 

English as well. These figures are consistent with the literature for bilingual and multilingual 

children, being that if multilingual children become proficient in the use of the language of 

instruction in school early they can do well or catch-up (Li et al., 2007, 2009; Janus et al., 

2009). However many immigrant children do not catch up, and these subgroups have 

consistently lower verbal and reading achievement scores in primary grades (e.g., Duncan & 

Magnusson, 2005; Rutherford, 2006). These results are considered further in the discussion 

section of this paper. 

 



126 

The AEDI results indicate that there are a higher proportion of vulnerable children on the 

Language and Cognitive Development Domain when English is a second or additional 

language. However when split by proficiency in English, it is not so much if English is the 

child’s primary or secondary/additional language but their ability to use English as the 

determining factor. Indeed, there are a significant number of children not proficient in English 

where English is their primary language. 

 

Table 18: Language and Cognitive Domain by LBOTE grouping 

ESL status Number of 
Children 

Language and Cog Dev. 
x (sd) 

Percent vulnerable 
 
% (n) 

EPL 31,698 8.70 (1.65) 10.5% (3,321) 
ESL 9,507 7.71 (2.26) 23.9 % (805) 
EPL = English as Primary Language, ESL = English as a Second Language 

 

 

Table 19: Language and Cognitive Domain by LBOTE taking into account 
English proficiency 

English 
proficiency 

English proficiency Number of 
Children 

Language and Cog Dev. 
x (sd) 

Percent vulnerable 
 
% (n) 

EPL Poor/very poor 2133 5.79 (2.59) 57.8 (1232) 
Average  9587 7.90 (1.97) 21.1 (2020) 
Very good/ good 21390 9.08 (1.31) 3.7 (799) 

ESL Poor/very poor 1299 5.98 (2.54) 52.2 (642) 
Average  1516 7.90 (1.97) 18.7 (283) 
Very good/good 851 9.08 (1.32) 4.7 (42) 

 

 

Table 20 is similar to Table 19 however broken down further by the socioeconomic 

classification of the suburb for which the children reside. The results show a very consistent 

linear socio-economic trend across each of the ESL status and proficiency categorisations. 

However, it is clear that the largest proportion of vulnerable children is for those residing in low 

socioeconomic areas and who are not proficient in English, independent of ESL status. 

However, once again, this table indicates a wide range in results across the various groupings. 

For children where English is their primary language, there is a higher proportion of children 

classified as vulnerable on the AEDI domain for those that are not proficient in English but 

reside in the wealthiest suburbs (45.8% vulnerable) in comparison to those children residing in 

the poorest suburbs but are proficient in English (5.5% vulnerable). The trend is not as 

pronounced for children where English is their second/additional language – 28.2% of children 
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who were not proficient in English but residing in the wealthiest suburbs were classified as 

vulnerable on the AEDI domain compared to 5.5% of children who were residing in the poorest 

communities and proficient in English despite English being their second or additional 

language. 

 

Table 20: Language and Cognitive Domain by ESL taking into account English 
proficiency and SEIFA 

ESL 
Status 

English 
Proficiency 

SEIFA matched to 
suburb of analysis 

N Mean (SD) Percent 
vulnerable % (n) 

EPL Poor/very poor Q1 Most disadvantaged 734 5.31 (2.53) 65.3 (479) 
Q2 418 6.02 (2.63) 54.3 (227) 
Q3 467 6.11 (2.51) 53.3 (249) 
Q4 253 6.09 (2.61) 51.3 (130) 
Q5 Least disadvantaged 96 6.39 (2.40) 45.8 (44) 

Average Q1 Most disadvantaged 2737 7.58 (2.05) 26.4 (723) 
Q2 1878 7.98 (1.83) 19.5 (367) 
Q3 2118 8.06 (1.84) 18.7 (397) 
Q4 1369 8.05 (1.79) 17.6 (241) 
Q5 Least disadvantaged 668 8.10 (1.80) 15.6 (104) 

Very good/good Q1 Most disadvantaged 4525 9.04 (1.29) 5.5 (248) 
Q2 4314 9.19 (1.14) 4.1 (179) 
Q3 4846 9.24 (1.07) 3.6 (174) 
Q4 3364 9.24 (1.07) 2.9 (97) 
Q5 Least disadvantaged 2429 9.30 (0.96) 1.9 (47) 

ESL Poor/very poor Q1 Most disadvantaged 777 5.62 (2.55) 58.4 (454) 
Q2 137 6.47 (2.45) 44.5 (61) 
Q3 106 6.86 (2.46) 37.7 (40) 
Q4 63 6.75 (2.38) 42.9 (27) 
Q5 Least disadvantaged 39 7.14 (2.10) 28.2 (11) 

Average Q1 Most disadvantaged 894 7.70 (2.04) 20.9 (187) 
Q2 194 8.06 (1.90) 19.6 (38) 
Q3 168 8.33 (1.86) 13.7 (23) 
Q4 75 8.59 (1.45) 8.0 (6) 
Q5 Least disadvantaged 63 8.36 (1.69) 11.1 (7) 

Very good/good Q1 Most disadvantaged 494 9.00 (1.40) 5.5 (27) 
Q2 126 9.10 (1.03) 2.4 (3) 
Q3 66 9.26 (1.12) 7.6 (5) 
Q4 56 9.39 (1.15) 1.8 (1) 
Q5 Least disadvantaged 55 9.50 (1.02) 3.6 (2) 
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Tables 21 and 22 show how the four AEDI sub-constructs for the Language and Cognitive 

Development Domain vary by SEIFA (Table 21) and by proficiency in English (Table 22). For 

each sub-construct the same trend appears by socio-economic indicators and English 

proficiency. These results indicate that it is not simply one aspect of language or cognitive skills 

for which these patterns in child development across the population groups exist. 

 

 

Table 21: Language and Cognitive sub-constructs by SEIFA 

SEIFA Number 
of 
Children 

Basic 
Literacy 
x (sd) 

Interest and 
Memory 
x (sd) 

Complex 
Literacy Skills 
x (sd) 

Basic Numeracy 
x (sd) 

Q1 Most 
disadvantaged 

10197 8.69 (2.03) 8.64 (2.42) 5.96 (3.45) 8.48 (2.56) 

Q2 7093 9.22 (1.56) 9.05 (2.02) 6.71 (3.29) 9.17 (1.87) 
Q3 7803 9.32 (1.45) 9.11 (2.00) 6.72 (3.31) 9.28 (1.74) 
Q4 5213 9.35 (1.44) 9.14 (1.91) 6.85 (3.25) 9.31 (1.68) 
Q5 Least 
disadvantaged 

3358 9.52 (1.21) 9.41 (1.56) 7.06 (3.17) 9.51 (1.38) 

 

 

Table 22: Language and Cognitive sub-constructs by English proficiency 

English 
proficiency 

Number 
of 
Children 

Basic 
Literacy 
x (sd) 

Interest and 
Memory 
x (sd) 

Complex 
Literacy Skills 
x (sd) 

Basic Numeracy 
x (sd) 

Very poor to 
poor 

3386 6.93 (2.64) 6.68 (3.20) 3.29 (3.19) 6.29 (3.37) 

Average 11164 8.76 (1.81) 8.44 (2.43) 5.42 (3.35) 8.65 (2.21) 
Good to very 
good 

36902 9.66 (0.93) 9.63 (1.201) 7.62 (2.85) 9.68 (2.04) 
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DISCUSSION 
 

There has been much research to suggest that a child’s capacity to learn when commencing 

school is strongly influenced by the neural wiring that takes place in the early years (McCain, 

Mustard, & Shanker, 2007). Further to this, evidence suggests that this capacity at school entry 

then predicts a child’s academic attainment as well as their social and emotional skills 

throughout life (McCain & Mustard, 1999). It is therefore not surprising, given the strength of 

this evidence, that governments and local communities around the world are grappling with how 

best to support young children and their families. The AEDI implementation processes and 

results have emerged as a useful and potentially powerful mechanism for community and 

government planning and evaluation for children’s health, development and wellbeing 

(Hertzman & Williams, 2009; McCain, et al., 2007; Sayers, et al., 2007). 

In 2006 the Centre for Community Child Health undertook an evaluation of how communities 

utilised their AEDI results. The findings illustrated that the community implementation process 

and AEDI results facilitated the development of community partnerships and coalitions 

(particularly between early childhood settings and schools), raised awareness of the importance 

of early childhood development within the communities, assisted communities to map and 

understand their assets, identified priorities for action and provided data to support local grant 

applications. The results from the evaluation also highlighted the need for local champions and 

strong support from the education sector to successfully implement the AEDI. However, the 

findings also suggested that although there was local enthusiasm and interest, there was also a 

lack of clear direction in terms of how to move forward with the results. While community 

members had an understanding of the implication of results for their community, they did not 

know what to do to address the issues or vulnerabilities for children (Sayers, et al., 2007). 

The results presented in this paper indicate the complexity and indeed rich opportunities for 

understanding the patterns of child development across populations and over time. Populations 

are not independent, but a mix of geographical, socioeconomic and cultural groupings and it is 

important to consider these issues when interpreting the AEDI data. This paper aims to 

highlight, that what may appear to be simple data is indeed quite complex. Using population 

data requires an understanding of how to interpret and investigate results. While publically 

accessible community level AEDI data available via the internet provides a good snap shot of 

child development, to be able to improve the AEDI results over time communities and 

governments from the local through to the international level will need support in understanding 

the complexity and implications of their data. With a greater awareness of the merits and 

complexities of population data, clinicians such as speech-language pathologists could play a 
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vital role along with other service providers in aiding communities to interpret and act upon 

their data in an intelligent way. Investment in the AEDI requires not only data collection 

infrastructure, but also the capacity to support rigorous evidence based approaches to public 

health intervention. In both Canada and Australia communities are now repeating the AEDI to 

determine if and how their results have changed over time and to help restructure and realign 

community based programs. Comprehensive longitudinal monitoring of child development 

utilising validated tools like the AEDI across populations provides the ability to systematically 

evaluate the impact of public policy investment over time (Hertzman & Williams, 2009). For 

countries contemplating adopting the EDI it will be useful to learn from the experiences already 

gained in the communities in Canada and Australia where the A/EDI has been repeated over 

time. 

The Language and Cognitive Development Domain is highly correlated with community level 

socioeconomic factors; however, it is very important to note that children with vulnerabilities 

are spread across all communities. Targeting children residing in only poor socioeconomic areas 

will indeed miss the vast majority of children in Australia requiring support. On the basis of 

Table 4 alone, it is understandable that communities might target specific cultural groupings for 

early literacy strategies; however, Tables 19 and 20 indicate that a significant number of 

vulnerable children (with English as their first language) would be overlooked if such a targeted 

strategy were to be put in place. Indeed by targeting only ESL children, communities may 

indeed be incorrectly targeting and thus further labelling such populations. Breaking the 

Language and Cognitive Development Domain into its sub-constructs as shown in Tables 21 

and 22 provides some further insight for communities indicating that it is not one specific aspect 

of language, literacy, mathematical or cognitive development for which these trends exist across 

the population groupings. 

It is generally believed that bilingualism may enhance cognitive and social development. 

However, the possibility of a temporary lack of proficiency in both languages is real (McLean, 

2001). Research by Roseberry-McKibbin (p. 19) shows that “it can take five to seven years for a 

child to achieve a level commensurate with monolingual speakers” (Roseberry-McKibbin, 

1994). Similar findings were reached by Cummins (1981), Thomas (1992) and Collier (1995), 

who noted that immigrant students in the United States took at least 5-7 years to reach typical 

native speaker proficiency if these students received 2-3 years of schooling in their first 

language. Without schooling in their first language, they found it could take 7-10 years to meet 

the same average performance standard as native speakers (Collier, 1995; Cummins, 1981; 

Thomas, 1992).  

It should be noted that the intent of the AEDI is to provide population data about how 

communities are supporting children to take advantage of the school learning environment and 

that empirical research conducted in western contexts has provided the basis for most of the 
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AEDI Checklist items. While universal trends in early childhood development are part of this 

research base, the embedded cultural constructs do not necessarily reflect the early childhood 

experiences of the entire population. Green and colleagues have noted that consideration needs 

to be given to the varied understandings, values and beliefs manifested in diverse parenting 

practices, lay knowledge and gender role expectations (Green et al., 2008). Methodologies for 

capturing these factors/influences at a population level need to be investigated further.  In the 

case of the items used to score developmental outcomes in the Language and Cognitive 

Development Domain, students are often required to demonstrate competencies using the 

language of school instruction (usually English). While many do, it is not expected that all 

children with language backgrounds other than English will have the required proficiency to do 

this by school entry. Where they do not, teacher reporting of numeracy skills, creative capacities 

and literacy levels may be influenced. Through the current LBOTE study many of the 

explanations provided for these items have been and will continue to be enhanced. Teachers are 

encouraged to consider the various ways students can demonstrate their abilities and to consider 

how children demonstrate cognitive skills, such as through non-verbal communication, 

including drawings and gestures. Despite this, the data for some children with language 

backgrounds other than English will continue to reflect developing English proficiency, rather 

than developmental deficiency or lack of capacity. This needs to be considered by those 

utilising the data. 

 

Conclusion 

For geographical regions where the risk for children is not diffuse but concentrated in high 

proportions, targeted strategies may have an impact on population health. Where the risk for 

children is diffuse and spread across geographical regions universal services will have greater 

benefit for Australia’s children. Extrapolating this out by taking a life-course approach we 

would thus infer that improving the development of all children in Australia, through a 

combination of targeted and universal services, will improve Australia’s future human capital. 

Governments are becoming increasingly interested in the early determinants of children’s 

health, development and wellbeing in order to inform organisational, structural and 

environmental changes needed to build the capacity of communities to better support individual 

children and their families. However, to make such improvements across and within countries 

requires an understanding of the complexity of the patterns of child development across various 

population groupings to inform the mix of universal and targeted strategies and policy 

decisions. The use of the EDI over time will enable countries to track their progress as they aim 

to improve child development. Additionally, as the use of the instrument continues to gain 

traction internationally, it is hoped that the EDI will be able to provide not only local and 
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jurisdictional information, but international and cultural comparisons across time within and 

between countries to inform local action and service providers as well as macro level policy 

makers. 

As Geoffrey Rose pointed out more than a decade ago: “A population strategy of prevention is 

necessary where risk is widely diffused through the whole population” (Rose 1992, p. 14)  
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CHAPTER 6: POLICY IMPLICATIONS OF THE AEDI- 

JURISDICTIONAL, SOCIOECONOMIC AND GENDER INEQUALITIES 

IN CHILD HEALTH AND DEVELOPMENT. 
 

PREAMBLE: 
 

This Chapter presents the first ever population wide census of child development using the 

AEDI across Australia within a three month time period.  The results presented are based on 

261,147 children, representing approximately 97.5% of the estimated five-year-old population.  

 

The key messages from the Chapter include: 

• High quality population monitoring and data linkage systems are essential to inform a 

progressive universalist policy approach. 

• Jurisdictional differences in child development persist after controlling for socio-

economic and demographic factors. 

• Differing jurisdictional policies, and levels of service provision that support children 

and their families from birth to school age may contribute to inequalities in child 

development across the country. 

 

The results and discussion illustrate the current and potential utility of a developmental census 

to shed light on the impact of differences in universal and targeted services to support child 

development by school entry.  It is fitting that this is the final Chapter to this thesis.  The thesis 

draws upon the various implementations of the AEDI from initial studies conducted from 2003 

to 2007 through to the first national implementation in 2009. 
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INTRODUCTION 

Governments are becoming increasingly interested in the early determinants of children’s 

health, development and wellbeing in order to inform services needed to better support children 

and their families.  It is recognised that the opportunities for prevention and public health 

interventions will be enhanced the more we understand the early pathways to poorer health and 

development (Lynch & Davey-Smith, 2005) and that to have an impact on health inequalities 

will require us to address the social determinants of early child health, development and 

wellbeing (Marmot, 2010).  However, appropriate service and systemic improvements for 

reducing developmental inequalities requires an understanding of the patterns of child health 

and development across population groups and geographies in order to underpin a progressive 

universal portfolio of services (Lynch, Law, Brinkman, Chittleborough, & Sawyer, 2010). 

Socioeconomic gradients in child health and development mean that providing services 

primarily to the disadvantaged will not eliminate population health burdens (Hertzman & 

Boyce, 2010). Children from all social and economic backgrounds may suffer poor health and 

development, albeit that those in the most disadvantaged circumstances have a disproportionate 

share of poor health and development. To reduce the steepness of the social gradient in health, 

actions to influence development must be universal, but be implemented with a scale and 

intensity that is proportionate to the level of disadvantage (Marmot, 2010) – an approach termed 

progressive or proportionate universalism. 

Measuring the developmental effects of proportionate universalism requires substantial effort in 

the form of establishing early and developmentally relevant baseline measures with ongoing 

capacity to monitor progress over time. An added challenge entails demonstrating that 

improvements in early development, translate into improvements in later human capability 

(Heckman, 2008). This requires longitudinal measurement to ascertain lifecourse developmental 

effects. An essential starting point is quantification of the overall level, and the absolute and 

relative inequality in child health and development across the population.  

Transition to school is seen as one of the best stages in a child’s life to measure child 

development and wellbeing (Janus & Duku, 2007; Meisels, 1988, 1989). Research has 

established that children at higher risk for suboptimal development can be better prepared for 

initial success at school through early childhood education, family support, paediatric and allied 

health care interventions and child health programs (Barnett, 2011). When children come to 

school with the developmental capacity to take advantage of the education system, coupled with 

a high quality education system, the initial positive effects persist into adolescence and 

adulthood (Barnett, 2011). 
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In 2007, the Council of Australian Governments endorsed the Australian Early Development 

Index (AEDI) as a national progress measure of early childhood health and development 

(Goldfeld, et al., 2009).  In 2009 the AEDI was collected for almost every child across Australia 

in their first year of full time schooling.  This represents the first effort by any country to 

conduct a ‘child development census’ with information collected on more than 261,000 children 

representing 97.5% of the age-eligible population (Centre for Community Child Health and 

Telethon Institute for Child Health Research, 2009).   The Australian federal government has 

now committed to repeating the AEDI census every three years.  The monitoring of child 

development and wellbeing over time and across the whole population enables local 

communities to determine if they are making improvements and fosters the relative comparison 

of communities and populations subgroups (Hertzman & Williams, 2009).  This commitment to 

tracking and reporting early childhood outcomes across the entire population, underlines the 

federal government’s leadership role in providing communities and governments with evidence-

based information for policy and service evaluation.   

 

METHODS 

To support broad access to the AEDI data the Australian Government through the Department 

of Education, Employment and Workplace Relations made available in 2011 a Confidentialised 

Unit Record File (CURF) for researchers.  This date file represents the first national data 

collection with the AEDI.  In order to protect the privacy of individual children the data were 

confidentialised by removing the child’s name and date of birth, restricting potentially 

identifying information, and where the information was considered to present a risk of 

identifying individuals the data were restricted and/or “perturbed” however details of this 

process conducted by the Australian Bureau of Statistics are confidential (Centre for 

Community Child Health, 2011a).  This, in combination with the unavailability of a socio-

economic indicator for the Northern Territory resulted in the removal of the territory from the 

analytical models.  The AEDI CURF does not include the individual items that comprise the 

AEDI and only provides categorised data on the summary AEDI domain scores and a limited 

range of socio-demographic characteristics such as state of residence, gender, and remoteness 

(Centre for Community Child Health, 2010).   

 

Study population 

Between May and July 2009, all schools (government and non-government) across all states and 

territories in Australia participated in the AEDI.  As shown in Figure 6, information for 261,147 

children in their first year of full-time school was collected by 14,628 teachers across Australia.  
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This number of children represents a 97.5% participation rate when compared to the expected 

population of 5 year olds.  The number of children we were expecting (267,843) was based on 

the Australian Bureau of Statistics Estimated Resident Population for five-year-olds, 31 March 

2009 (Australian Bureau of Statistics, 2009a).  Of the children that did participate in the AEDI 

data collection, 89.6% (n=233,960) contributed to the analysis with 117,937 males and 116,023 

females, and their characteristics are provided in Table 23.  The sample analysed thus represents 

87.3% of the total population.  The vast majority of children live in major cities, with the most 

populous states being New South Wales, Victoria and Queensland.  Four per cent of the 

children were of Aboriginal or Torres Strait Islander descent and approximately 12% of all 

children spoke English as a second language. The AEDI was not completed for children whose 

parent/guardian opted-out or in the situation where the teacher had known the child for less than 

one month and felt that they didn’t know the child well enough to complete the checklist 

(Centre for Community Child Health and Telethon Institute for Child Health Research, 2009).   

 

 
Figure 5: Participant flow - Chapter 6 
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Table 23: Socio-demographic characteristics of children for whom an AEDI 
was completed and contributed to the analysis - Chapter 6 Sample 

Characteristics Male (n=117,937) 

n (column %) 

Female (n=116,023) 

n (column %) 

State 

New South Wales 

Victoria 

Tasmania 

Australian Capital Territory 

South Australia 

Western Australia 

Queensland 

 

41,465 (35.2) 

28,286 (23.9) 

2,855 (2.4) 

2,114 (1.8) 

7,282 (6.2) 

13,112 (11.1) 

22,823 (19.4) 

 

40,657 (35.0) 

28,400 (24.5) 

2,785 (2.4) 

2,021 (1.7) 

7,221 (6.2) 

12,633 (10.9) 

22,306 (19.2) 

Aboriginal Torres Strait Islander  

Yes 

No 

 

4,668 (4.0) 

113,269 (96.0) 

 

4,766 (4.1) 

111,257 (96.0) 

English as a second language 

Yes 

No 

 

14,865 (12.6) 

103,072 (87.4) 

 

14,043 (12.1) 

101,980 (87.9) 

Mean SEIFA IRSAD (±SD) 6.29 (2.98) 6.27 (2.99) 

 
 

 



139 

Outcome 

The data were collected across the country over a three month time period (May to July 2009).  

Domain scores range between 0 and 10 and are calculated as a mean score of all valid answers.  

Higher scores indicate a higher level of development for that domain.  Children who score 

below the 10th percentile of the national AEDI population for an individual domain (e.g. 

emotional maturity) are categorized as ‘developmentally vulnerable’ with all other children 

categorized as ‘not developmentally vulnerable’ for that domain.  The classification of 

developmentally vulnerable is age standardized, with the 10th percentile calculated for 4 year 

olds, 5 year olds and 6 year olds separately.  The National Progress Measure is the proportion of 

children who are developmentally vulnerable on one or more of the five domains. 

 

Covariates 

Index of Relative Socio-economic Advantage and Disadvantage (SEIFA IRSAD) 

The Australian Bureau of Statistics releases on the basis of census information four different 

Socio-Economic Indices For Areas (SEIFA).  The SEIFA indices are generally known as an 

indicator of people’s “access to material and social resources and their ability to participate in 

society; relative to what is commonly experienced or accepted by the wider community” [36]. 

The index utilised for this manuscript was the Index of Relative Socio-economic Advantage and 

Disadvantage (SEIFA IRSAD) (Australian Bureau of Statistics, 2008b).  The SEIFA IRSAD 

index is calculated via Principal Components Analysis using 21 indicator variables from the 

census. The index is ordinal and ranges from around 200 to 1200 with a mean of 1000 and 

standard deviation of 100, however, this score has been categorised to deciles as part of the 

confidentialisation process undertaken by the ABS with the lowest decile representing the most 

disadvantaged areas (Australian Bureau of Statistics, 2008b). 

The index reflects the average socio-economic status of people and households in the area.  

SEIFA IRSAD has been applied to the AEDI data file on the basis of the child’s suburb 

(neighbourhood) of residence [38].  A suburb is determined by the Local Council and helps 

define a household’s address.  Suburbs vary widely in population density, depending on the 

housing types and distance from the central city.  In general, when a person is asked where they 

live by another person residing within that same State, they generally respond to the question 

with their suburb of residence.  In the rural and remote areas where suburbs do not exist, SEIFA 

IRSAD was applied at the smallest level of geography on the basis of their address details 

provided by the teacher upon completing the AEDI [38].  Where possible the Australian Bureau 

of Statistic’s Geospatial unit called Collection Districts were assigned to the address details of 
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the child.  Collection Districts have no meaning to people as they are simply the collection 

district in which a census collector works.  The geographical size of Collection Districts (CDs) 

varies across Australia particularly in the rural and remote areas; however a technical report 

published by the Australian Bureau of Statistics shows the robustness of SEIFA [37]. 

 

Aboriginal and Torres Strait Islander. 

Aboriginal and Torres Strait Islander (ATSI) background is collected with the AEDI.  ATSI was 

recorded on the basis of school enrolment records, and thus reflects the parent/guardian’s report 

of their child’s ATSI status.   

 

English as a Second Language 

Teachers classified children as having English as a Second Language (ESL) where English was 

not their first language and where they needed additional instruction in English or where their 

English was not yet proficient. 

 

Statistical analyses 

A dichotomous variable was created indicating whether the child was in the bottom 10th 

percentile (developmentally vulnerable) or not for each of the five domains, and 

developmentally vulnerable on one or more domains.  Children, were excluded in the 

calculation of developmentally vulnerable on one or more domain if they were;  identified as 

having special needs, were recorded as three years old, or had less than four valid domain scores 

(n=11,484)  (Centre for Community Child Health and Telethon Institute for Child Health 

Research, 2009, 2011).  In Australia, children should not be attending full time schooling if they 

are only three years old, and were therefore excluded. 

As our primary interest was to investigate jurisdictional and socioeconomic inequality of child 

developmental vulnerability we utilised two nested fixed-effects logistic regression models. 

Model 1 considers only state as the covariate. For being developmentally vulnerable on one or 

more domain (DV1+) variable the model is: 

 

( )logit 1 1 ( )ij j ijp dv stateα β+ = = +  , (1) 
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where ( )1 1ijp dv + =  is the probability of a child being developmentally vulnerable on one or 

more domains for the thi observation in the thj class of the state variable, α  is the intercept and 

jβ is the coefficient for the state.   Model 2 considers three additional covariates for 

jurisdictional variation of child vulnerability. Again for same dependent variable DV1+ the full 

model is defined as,  

 

( ) 1 2 3 4logit 1 1 ( ) ( ) ( ) ( )ij j ij j ij j ij j ijp dv state ATSI ESL SEIFAα β β β β+ = = + + + +  , (2) 

 

where 1 jβ , 2 jβ , 3 jβ , and 4 jβ   are the coefficients for four  covariates: state,  Aboriginal and 

Torres Strait Islander (ATSI) status, English as a second language (ESL) status and SEIFA 

IRSAD, respectively. All models are estimated separately for males and females. Similar 

models are used for each of the domain specific outcomes. 

To examine socioeconomic inequalities in developmental vulnerability we computed the slope 

index of inequality (SII) (Harper & Lynch, 2005; Wagstaff, Paci, & van Doorslaer, 1991). In 

this circumstance we use the SII to measure the absolute developmental vulnerability gap 

between the lowest and highest SEIFA IRSAD deciles within jurisdictions in Australia. The 

computational process of creating the SII is: 

1) Compute the proportion of total children ( it ) for the ordered (lowest to highest) classes 

of SEIFA IRSAD deciles ( 1, 2,...,10)i = ;  

2) Compute the cumulative proportion of children for each SEIFA IRSAD class ( ic ) and 

then give a score based on the midpoint of its range in the cumulative distribution in the 

children 1( . . 2)i iii e x c t−= + ; 

3) Compute the proportion of developmentally vulnerable children for thi  class ( ir ); and 

4) Values of ir  then are plotted against the values of ix  and a regression line is fitted to the 

data. Thus, the SII is the absolute value of the slope coefficient of the regression line 

from lowest to highest SEIFA IRSAD score. 
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The SII was calculated separately for males and females.  All analyses were carried out using 

SAS software Version 9.2. 

 

RESULTS 

Table 24 shows the association between geographic and socio-demographic characteristics and 

the probability of being developmentally vulnerable on one or more AEDI domain by sex.  

Aboriginal and Torres Strait Islander children were more likely to be developmentally 

vulnerable compared to non-ATSI children (OR  2.16 males; 95% CI, 2.03-2.30 OR 2.42 

females; 95% CI, 2.27-2.58); those for whom English was not their first language were more 

likely to be developmentally vulnerable (OR 2.06 males; 95% CI, 1.99-2.14 OR 2.43 females; 

95% CI, 2.33-2.54); and for every decile increase in SEIFA IRSAD there was a decreasing odds 

of being developmentally vulnerable (OR 0.92 males; 95% CI, 0.91-0.92 and OR 0.91 females; 

95% CI, 0.90-0.91).  

Model 1 in Table 24 shows that for both sexes, compared to New South Wales (reference 

group), children living in Queensland had the highest odds (OR 1.70 males; 95% CI, 1.64-1.75 

and OR females1.42; 95% CI, 1.37-1.49) of being developmentally vulnerable followed by 

children living in Western Australia, South Australia, Australian Capital Territory, Tasmania 

and Victoria.  After adjusting for ATSI, ESL and SEIFA IRSAD (Model 2) Queensland 

children for both sexes remained the most developmentally vulnerable (OR 1.80 males; 95% CI, 

1.74-1.87 and OR females 1.52; 95% CI, 1.46-1.59).  However, after adjustment, compared to 

Model 1, there was a shift in the ranking of developmental vulnerability by jurisdiction, with the 

odds of vulnerability increasing substantially for children living in the Australian Capital 

Territory and Western Australia.  
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Table 24: Odd ratios (95% CI) estimates for children developmentally 
vulnerable on one or more domains by geographic and sociodemographic 
characteristics in Australia 

  

Developmentally vulnerable on one or more domains 
Male (N=117937) Female (N=116023) 

Model 1 Model 2 Model 1 Model 2 
Geographic variables     
State     

 
New South Wales 
 

reference 
   

 
Australian Capital  Territory 
 

1.10 (1.00 - 1.21) 1.55 (1.41 - 1.71) 0.94 (0.83 - 1.07) 1.42 (1.25 - 1.61) 

 
Queensland 
 

1.70 (1.64 - 1.75) 1.80 (1.74 - 1.87) 1.42 (1.37 - 1.49) 1.52 (1.46 - 1.59) 

 
South Australia 
 

1.14 (1.08 - 1.20) 1.11 (1.04 - 1.17) 1.01 (0.95 - 1.09) 0.97 (0.90 - 1.04) 

 
Tasmania 
 

1.10 (1.02 - 1.20) 1.04 (0.96 - 1.14) 0.92 (0.83 - 1.03) 0.88 (0.79 - 0.98) 

 
Victoria 
 

0.98 (0.94 - 1.01) 1.06 (1.02 - 1.10) 0.88 (0.85 - 0.92) 0.98 (0.94 - 1.02) 

 
Western Australia 
 

1.26 (1.21 - 1.32) 1.38 (1.32 - 1.44) 1.12 (1.06 - 1.18) 1.24 (1.17 - 1.31) 

Sociodemographic 
variables 

    

Aboriginal and Torres 
Strait Islander 

    

 No reference    

 Yes  2.16 (2.03 - 2.30)  2.42 (2.27 - 2.58) 

English second language     

 No  reference    

 Yes  2.06 (1.99 - 2.14)  2.43 (2.33 - 2.54) 
 
Socioeconomic advantage 
& disadvantage index 
(SEIFA IRSAD) 

  
0.92 (0.91 - 0.92) 

  
0.91 (0.90 - 0.91) 
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Results presented in Tables 25 and 26 show the association between geographic and socio-

demographic characteristics and the probability of being developmentally vulnerable on each 

AEDI domain by sex.  The general pattern showing large jurisdictional differences after 

controlling for the covariates is consistent across each of the five developmental domains with 

children in Queensland and the Australian Capital Territory showing higher vulnerability 

compared to children living in the other jurisdictions.  In Queensland, when looking across the 

five domains, there is little difference found between the odds ratios in Models 1 and 2 for 

physical health and wellbeing, social competence and emotional maturity.  However, 

controlling for the covariates increases the odds of vulnerability for both language and cognitive 

and communication and general skills.  This pattern is consistent across males and females.  

Contrary to this, children living in the Australian Capital Territory show increased odds across 

all five developmental domains when controlling for covariates. 

For all five domains, both Aboriginal and Torres Strait Islander (ATSI) and English as a Second 

Language (ESL) children have increased odds of vulnerability compared to non-ATSI and non-

ESL children respectively.  It is noteworthy that inequality between ATSI and non-ATSI 

children is greater for females than for males.  For instance, on the physical health and 

wellbeing domain, the odds ratio for male ATSI children is 1.81 (CI 1.68-1.95) compared with 

2.38 for female ATSI children (CI 2.19-2.58). For ATSI children the greatest inequality when 

compared to non-ATSI is for the Language and cognitive development domain (OR 2.59 males; 

95% CI, 2.42-2.78 and OR females 3.01; 95% CI, 2.78-3.25).  For children with ESL status the 

highest ORs were found for the Communication skills and general knowledge domain with 4.19 

(95% CI, 4.01-4.37) for males and 5.16 (95% CI, 4.89-5.44) for females. 
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Table 25: Odd ratios (95% CI) for male children developmentally vulnerable on each domain by jurisdiction and sociodemographic 
characteristics (N=117937) 

  

Developmentally vulnerable on each sub-domain 

Physical health & wellbeing  Social competence  Emotional maturity  Language & cognitive skills  Communication & general skills 

Model 1 Model 2  Model 1 Model 2  Model 1 Model 2  Model 1 Model 2  Model 1 Model 2 
State               

 
New South Wales (r) 
               

 
Australian Capital  Territory 
 

1.20  
(1.05 - 1.37) 

1.62  
(1.42 - 1.86) 

1.07  
(0.94 - 1.22) 

1.44  
(1.26 - 1.64) 

1.21  
(1.07 - 1.38) 

1.57  
(1.37 - 1.78) 

1.02  
(0.87 - 1.21) 

1.72  
(1.45 - 2.04) 

1.04  
(0.90 - 1.19) 

1.62  
(1.40 - 1.86) 

 
Queensland 
 

1.39  
(1.32 - 1.45) 

1.37  
(1.30 - 1.44) 

1.50  
(1.43 - 1.57) 

1.52  
(1.45 - 1.59) 

1.60  
(1.52 - 1.67) 

1.57  
(1.50 - 1.65) 

3.27  
(3.11 - 3.43) 

3.46  
(3.29 - 3.64) 

1.27  
(1.21 - 1.33) 

1.52  
(1.44 - 1.60) 

 
South Australia 
 

1.21  
(1.12 - 1.30) 

1.12  
(1.04 - 1.21) 

1.22  
(1.13 - 1.31) 

1.15  
(1.07 - 1.24) 

1.48  
(1.38 - 1.59) 

1.38  
(1.29 - 1.49) 

1.02  
(0.93 - 1.12) 

0.94  
(0.85 - 1.04) 

0.89  
(0.82 - 0.97) 

0.94  
(0.86 - 1.02) 

 
Tasmania 
 

1.19  
(1.06 - 1.33) 

1.03  
(0.92 - 1.16) 

1.07  
(0.95 - 1.20) 

0.97  
(0.86 - 1.09) 

1.25  
(1.12 - 1.40) 

1.10  
(1.98 - 1.23) 

1.48  
(1.30 - 1.67) 

1.30  
(1.14 - 1.48) 

0.80  
(0.70 - 0.91) 

0.93  
(0.81 - 1.06) 

 
Victoria 
 

0.90  
(0.86 - 0.95) 

0.95  
(0.90 - 0.99) 

0.98  
(0.93 - 1.02) 

1.03  
(0.99 - 1.08) 

1.15  
(1.09 - 1.20) 

1.19  
(1.13 - 1.25) 

1.06  
(1.00 - 1.12) 

1.18  
(1.12 -1.25) 

0.93  
(0.89 - 0.98) 

1.08  
(1.02 - 1.13) 

 
Western Australia 
 

1.23  
(1.16 - 1.30) 

1.28  
(1.20 - 1.36) 

0.90  
(0.84 - 0.96) 

0.94  
(0.88 - 1.00) 

1.22  
(1.15 - 1.29) 

1.26  
(1.19 - 1.34) 

2.31  
(2.17 - 2.45) 

2.57  
(2.41 - 2.73) 

1.04  
(0.98 - 1.10) 

1.22  
(1.14 - 1.30) 

Aboriginal and Torres Strait 
Islander 

              

 
No (r) 
 

              

 
Yes 
 

 1.81  
(1.68 - 1.95) 

1.78  
(1.66 - 1.92) 

1.59  
(1.48 - 1.71) 

2.59  
(2.42 - 2.78) 

2.10  
(1.95 - 2.27) 

English second language  
              

 
No (r) 
 

              

 
Yes 
 

 1.29  
(1.23 - 1.36) 

1.48  
(1.41 - 1.55) 

1.19  
(1.13 - 1.25) 

1.94  
(1.84 - 2.04) 

4.19  
(4.01 - 4.37) 

 
Socioeconomic advantage & 
disadvantage index (SEIFA 
IRSAD) 

  
0.92  
(0.92 - 0.93) 

 
0.93  
(0.92 - 0.93) 

 
0.93  
(0.92 - 0.94) 

 
0.88  
(0.88 - 0.89) 

 
0.92  
(0.91 - 0.92) 
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Table 26: Odd ratios (95% CI) for female children developmentally vulnerable on each domain by jurisdiction and sociodemographic 
characteristics (N=116023) 

  

Developmentally vulnerable on each sub-domain 

Physical health & wellbeing  Social competence  Emotional maturity  Language & cognitive skills  Communication & general skills 

Model 1 Model 2  Model 1 Model 2  Model 1 Model 2  Model 1 Model 2  Model 1 Model 2 
State               

 
New South Wales (r) 
               

 
Australian Capital  Territory 
 

0.93  
(0.77 - 1.13) 

1.42  
(1.87 - 1.72) 

0.90  
(0.73 - 1.10) 

1.32 
(1.08 - 1.63) 

1.26  
(1.01 - 1.57) 

1.82  
(1.46 - 2.28) 

0.87  
(0.69 - 1.09) 

1.54  
(1.22 - 1.95) 

0.85  
(0.70 - 1.03) 

1.36  
(1.12 - 1.65) 

 
Queensland 
 

1.22 
(1.14 - 1.30) 

1.16 
(1.09 - 1.24) 

1.36 
(1.28 - 1.45) 

1.35 
(1.26 - 1.44) 

1.53 
(1.41 - 1.65) 

1.47 
(1.36 - 1.60) 

2.59 
(2.43 – 2.76) 

2.67 
(2.50 - 2.86) 

1.01 
(0.94 - 1.07) 

1.23 
(1.15 - 1.31) 

 
South Australia 
 

1.11 
(1.01 - 1.23) 

0.99 
(0.90 - 1.10) 

1.04 
(0.94 - 1.16) 

0.96 
(0.86 - 1.07) 

1.34 
(1.18 - 1.51) 

1.21 
(1.07 - 1.36) 

1.06 
(0.94 - 1.20) 

0.96 
(0.85 - 1.09) 

0.78 
(0.70 - 0.87) 

0.80 
(0.72 - 0.90) 

 
Tasmania 
 

1.15 
(0.99 - 1.33) 

0.95 
(0.81 - 1.10) 

0.84 
(0.70 - 1.00) 

0.73 
(0.61 - 0.88) 

0.90 
(0.73 - 1.12) 

0.76 
0.61 - 0.94) 

1.16 
(0.97 - 1.38) 

1.02 
(0.85 - 1.22) 

0.63 
(0.53 - 0.76) 

0.77 
(0.64 - 0.93) 

 
Victoria 
 

0.84 
(0.79 - 0.90) 

0.91 
(0.85 - 0.97) 

0.90 
(0.84 - 0.96) 

0.97 
(0.90 - 1.03) 

1.10 
(1.01 - 1.19) 

1.16 
(1.07 - 1.26) 

1.01 
(0.93 - 1.08) 

1.14 
(1.06 -1.23) 

0.84 
(0.79 - 0.89) 

0.98 
(0.92 - 1.04) 

 
Western Australia 
 

1.13 
(1.04 - 1.22) 

1.16 
(1.08 - 1.26) 

0.77 
(0.70 - 0.84) 

0.80 
(0.73 - 0.88) 

1.15 
(1.04 - 1.28) 

1.19 
(1.08 - 1.32) 

1.99 
(1.84 - 2.16) 

2.19 
(2.02 - 2.38) 

0.83 
(0.76 - 0.90) 

0.98 
(0.90 - 1.07) 

Aboriginal and Torres Strait 
Islander 

              

 
No (r) 
 

              

 
Yes 
 

 2.38  
(2.19 - 2.58) 

2.01 
(1.83 - 2.20) 

1.88 
(1.69 – 2.10) 

3.01 
(2.78 - 3.25) 

2.21 
(2.02 - 2.42) 

English second language  
              

 
No (r) 
 

              

 
Yes 
 

 1.24 
(1.16 - 1.32) 

1.56 
(1.46- 1.67) 

1.23 
(1.13 - 1.34) 

2.13 
(2.00 - 2.27) 

5.16 
(4.89 - 5.44) 

 
Socioeconomic advantage & 
disadvantage index (SEIFA 
IRSAD) 

  
0.90 
(0.89 - 0.91) 

 
0.91 
(0.90 - 0.91) 

 
0.91 
(0.90 - 0.92) 

 
0.87 
(0.86 - 0.88) 

 
0.90 
(0.90 - 0.91) 
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Figure 6: Adjusted prevalence of vulnerability (%) on one or more AEDI Domains 
and absolute socioeconomic inequality (5) by jurisdiction 
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Figure 7 shows the joint variation across Australian states and territories of child vulnerability 

on one or more domain according to 1) adjusted predicted average levels of vulnerability in the 

state or territory and 2) the slope index of inequality (absolute) based on SEIFA IRSAD.  The 

predicted average levels of vulnerability were adjusted by ESL, ATSI and SEIFA IRSAD.   

Ideally, jurisdictions should be in the bottom left-hand quadrant with lower overall levels of 

vulnerability and lower absolute social inequality.  A slope index of inequality (SII) figure of 

say 22 indicates that there is an absolute difference of 22 percentage point in developmental 

vulnerability from the lowest to the highest SEIFA IRSAD decile.  Thus the higher the SII value 

the greater the absolute level of inequality within the State.  The scales of the X-axes are the 

same to show the lower overall vulnerability of females (median vulnerability about 15%) 

compared to males (median vulnerability about 29%). Across all jurisdictions males experience 

higher inequality and higher median levels of developmental vulnerability compared to females.  

For males and females, the smallest levels of inequality and developmental vulnerability are 

found in New South Wales and Tasmania whereas the largest inequalities and highest levels of 

developmental vulnerability are found in Western Australia and Queensland.  Children in 

Victoria and South Australia have higher levels of inequality but lower vulnerability, while 

children in the Australian Capital Territory experience lower levels of inequality yet higher 

vulnerability.   

The inequality difference between states varies significantly with the lowest and highest levels 

of inequality for males being 12.6 (lowest level of inequality in Tasmania and highest level in 

South Australia) and for females is 8.2 (lowest level of inequality found in the Australian 

Capital Territory and highest inequality in Western Australia).  The difference in overall 

developmental vulnerability for males between the top (New South Wales) and bottom 

(Queensland) states is 12.5 percentage points and for females it is 7.1 (top=Tasmania and 

bottom=Queensland).  The magnitude of these inequalities varies considerably between and 

within jurisdiction by sex.  The difference in inequality between males and females is smallest 

in Tasmania (difference 1.24), then New South Wales (difference 2.03) followed by Victoria 

(difference 4.85), Queensland (difference 5.07), Western Australia (difference 5.83), and the 

Australian Capital Territory (difference 7.0) with the highest level of inequality between males 

and females found in South Australia (difference 10.82). 

Children residing in the most disadvantaged areas (SEIFA IRSAD decile 1) in New South 

Wales and Tasmania recorded the same proportion of children developmentally vulnerable 

(27%) as those children residing in the middle of the SEIFA IRSAD  range (decile 5) in 

Western Australia and the Australian Capital Territory and the lower end of the socioeconomic 

range (decile 8) in Queensland.  Those children living in the most advantaged areas in 
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Queensland (decile 10) recorded a similar proportion of children developmentally vulnerability 

as children residing in the poorer areas of NSW, Tasmania, South Australia and Victoria 

(deciles 2-3). 

Despite acknowledged universal availability of health services in Australia, there is a marked 

variation in what the states and territories provide to families with young children.  Table 27 

shows the published schedules for maternal and child health services as well as preschool 

services offered within the different jurisdictions.  These two services represent the main 

universal systems available to most Australian families.  This table suggests that such services 

vary across the jurisdictions. While any statistical analyses of association are not possible with 

such broad data, a descriptive approach highlights the concordance with some of the results on 

the AEDI. Queensland, where the services are not universal, has the lowest preschool 

attendance and one of the highest children to staff ratios.   New South Wales, Tasmania, and 

Victoria appear to have the most comprehensive universal early years’ service coverage – and in 

two out of these three states (NSW and Tasmania) the level of inequality in child developmental 

vulnerability is the smallest.   
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Table 27: Documented universal services offered in each of the Australian 
jurisdictions prior to school. 

 Child, Health and Parenting schedule  
of Universal services 

Preschool 
attendance 
in 2008 

Preschool 
staff to child 
ratio 

 1-3 months 4-12 months 1 – 5 years   
New South 
Wales 

<2 weeks (HV) 
1-4 weeks 
6-8 weeks 

6-months 
12 months 

18-months 
2 years 
3 years 
4 years 

60.4% 1:10 

Australian 
Capital 
Territory 

1-4 weeks (HV) 
6-8 weeks 

6-9 months 18 -21 
months 
3 – 3.5 years 

88.3% 1:11 

Queensland No universal service delivered 
 

26.6% 1:12 

South 
Australia 

< 2 weeks (HV) 
 

- available by 
request 

- available by 
request 

87.9% 1:10 

Tasmania 
 

2 weeks (HV) 
4 weeks 
8 weeks 

4 months 
8 months 
12 months 

18 months 
3 ½ years 
 

101.6% 1:10 

Victoria < 2 weeks (HV) 
2 weeks 
4 weeks 
8 weeks 

4 months 
8 months 
12 months 

18 months 
2 years 
3 ½ years 

95.8% 1:15 

Western 
Australia 

<10 days (HV) 
6-8 weeks 

3-4 months 
8 months 

18 months 
3 years 
 

103.4% 1:10 

HV = Home Visit.  Note: States provide aggregated data for their preschool attendance rates and 

the Australian Bureau of Statistics provides data for the denominator, which is provided as the 

reason for percentages being over 100%.  References for Table 27: (ACT Health, 2007; 

Children Youth and Women's Health Service, 2005; Commisioner for Children and Young 

People, 2009a; Department of Education and Early Childhood Development, 2011; Department 

of Health and Human Services, 2011; Dowling & O'Malley, 2009; Hirst, 2005; NSW 

Department of Health, 2011; Office of Early Childhood Education and Care, 2011). 
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DISCUSSION 

Population-wide data has enabled Australia to be the first nation to quantify patterns of early 

child health and development across its different jurisdictional boundaries with their associated 

socioeconomic and demographic diversity. The work here provides the first national population 

benchmarks of some aspects of early childhood development as this pertains to readiness to 

learn at school. The data illuminate striking differences in early capacities that are strongly 

associated with socioeconomic and demographic circumstances.  

Controlling for socioeconomic and demographic covariates reveals significant variations in 

developmental vulnerabilities across the states and territories.  At the outset we acknowledge 

that there are socioeconomic and demographic determinants that are not fully captured by the 

models presented owing to their limited availability in the CURF. Nonetheless, it is both 

heartening and disturbing to discover such differences across jurisdictions.  It is heartening 

because it highlights that child health and development may be improved by factors other than 

socioeconomic and demographic factors.  However, it is disturbing to note that in a wealthy 

country where universal health coverage, mandated education and public health provision are 

available, and where there is still a reasonable social safety net, there are nevertheless striking 

disparities in levels of early child development.  Why is it, for example, that after controlling for 

the standard socioeconomic and demographic factors, a child residing in Queensland relative to 

a child residing in New South Wales, has an increased odds of being developmentally 

vulnerable by the time they reach school entry (males OR 1.80, CI 1.74-1.87; females OR 1.52 

CI 1.46-1.59)?  There is little doubt that these differences would be reduced by more extensive 

socioeconomic and demographic controls but this is unlikely to explain all the residual 

differences within and across jurisdictions. This raises the question of whether differing 

policies, contexts and mix of services that support children and their families from birth to 

school age across the jurisdictions in Australia contribute to such inequalities?  The marked 

variation demonstrated in Table 27 suggests this is a possibility. 

In South Australia (SA) the maternal and child health schedule moves quickly from a universal 

to an active targeted service; however all mothers not in the targeted service who wish to see a 

child health nurse can still visit the clinics. In SA almost all families have a Universal Contact 

Visit within the first two weeks after birth of their baby.  Based on the nurse’s assessment, 

mothers who have risk factors such as being young, socially isolated or having mental health 

issues are offered further intensive home visits.  These visits are extensive with weekly sessions 

between week 3 and 8, followed by fortnightly visits up to 8 months, and then monthly visits 

until the child is two years old.  The targeted schedule includes a total of 34 visits in the first 2 

years of the child’s life (Children Youth and Women's Health Service, 2005).  In Tasmania, 

ACT and NSW a universal home visit is also conducted and then the state specific scheduled 
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development checks for all families are offered.  In Victoria, even though funded by the State 

government, the services are delivered by local governments adding a different context to the 

“shop front”.  NSW is the only state with an antenatal health check-up that identifies vulnerable 

families early.  These families are then referred onto secondary services where necessary 

(Families NSW, 2011a, 2011b).  In WA, a universal service is offered in the first 10 days after 

birth and then nurses aim to provide a total of six contacts (Commisioner for Children and 

Young People, 2009b). In Queensland the government has no universal maternal and child 

health service and Queensland is also the state with the lowest preschool attendance (Dowling 

& O'Malley, 2009; Hirst, 2005). 

In addition to the variability across jurisdictions in the delivery of maternal and child health 

services and the level of access to these services there are also differences in the rate of 

investment in these services relative to population growth.   For example in Western Australia 

service delivery has not kept pace with the population growth.  The Western Australia 

Children’s Commissioner in a submission to a Justice Standing Committee noted that although 

the birth rate had increased 16% over the previous years there had not been a concomitant 

increase in the number of child health nurses, school health nurses, Aboriginal health workers or 

investments in child health services. The Commissioner’s figures revealed that despite the 

published Child and Maternal Health Schedule there was only one child health nurse for every 

167 births (whereas most other jurisdictions had ratios between 1:78 – 1:98) (Commisioner for 

Children and Young People, 2009a). 

While it may be tempting to make strong claims about the co-variation in AEDI results with 

models and levels of human service delivery in the various Australian jurisdictions, a much 

more extensive investigation is required to move toward any causal interpretation.  For example, 

controlling for the covariates increases the odds of developmental vulnerability for children 

living within the Australian Capital Territory. Just why this should be so, given the shallower 

socioeconomic gradient in this jurisdiction (with no children recorded in the poorest 5 deciles of 

SEIFA IRSAD), is unclear. Why then, despite the ACT being a relatively wealthy state with 

lower socioeconomic inequality, do we see increased odds for vulnerability across all five of the 

developmental domains?  

Gender differences are evident in these data. There are well documented gender differences in 

brain development of young children (Anokhin, Lutzenberger, Nikolaev, & Birbaumer, 2000; 

Hanlon, Thatcher, & Cline, 1999).  At early ages in particular, boys develop at a slower rate 

than girls (Bornstein, Hahn, & Haynes, 2004), and there is evidence that different areas of the 

brain develop in a different sequence in girls compared with most boys (Weinberg, Tronick, 

Cohn, & Olson, 1999).  This is consistently evident within the EDI (Janus & Offord, 2007) and 

AEDI results (Centre for Community Child Health and Telethon Institute for Child Health 
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Research, 2009).  However within gender there are significant differences for boys and girls 

residing in different jurisdictions, and socioeconomic and demographic contexts.  What are the 

contextual factors in South Australia that lead to both the greatest inequality difference between 

males and females and also the greatest degree of inequality within the male gender compared 

to other jurisdictions?  This is in contrast to a smaller gap between boys and girls living in 

Tasmania and New South Wales, and both of these jurisdictions show the lowest level of 

inequality while still also maintaining lower levels of developmental vulnerability overall. 

Across all five of the AEDI domains both Aboriginal and ESL children have increased odds of 

vulnerability compared to non-Aboriginal and non-ESL children respectively.  Of interest is that 

the inequality between Aboriginal and non-Aboriginal children is greater for females than for 

males particularly on the Physical health and wellbeing domain, where the odds ratio for male 

Aboriginal children is 1.81 (CI 1.68-1.95) compared with 2.38 for female Aboriginal children 

(CI 2.19-2.58). However the greatest inequality gap between Aboriginal and non-Aboriginal 

children is found on the language and cognitive development domain irrespective of gender (OR 

2.59 males; 95% CI, 2.42-2.78 and OR females 3.01; 95% CI, 2.78-3.25).  Interestingly, 

although SEIFA IRSAD has a large impact on each of the five AEDI domains, it is the 

Language and cognitive domain that is influenced the greatest by the socio-economic index. 

For children with ESL status the highest ORs for vulnerability were found for the 

Communication skills and general knowledge domain with an OR of 4.19 for males (CI 4.01-

4.37) and an OR of 5.16 for females (CI 4.89-5.44).   The results need to be considered in light 

of the fact that the AEDI measures school based communication skills in English as English is 

the main language of instruction in Australian schools.  Results reported elsewhere have shown 

that children who speak another language but are additionally proficient in English show the 

lowest levels of developmental vulnerabilities across each of the five domains, however those 

that are not proficient in English (independent of ESL status) show poorer results on the AEDI 

(Brinkman, Sayers, Goldfeld, & Kline, 2009; Centre for Community Child Health and Telethon 

Institute for Child Health Research, 2009; Janus, Hertzman, Guhn, Brinkman, & Goldfeld, 

2009).   

It is worth mentioning that the covariates ATSI and ESL do not show significant overlap.  Of 

those children who are defined as ATSI, only 20% are classified as ESL.  Whereas, of those 

children classified as ESL by the teacher, only 7% are defined as having ATSI status.  In total 

less than 1% of the entire sample were both of ATSI decent and classified by the teachers as 

having English as a Second Language. 

The AEDI will be repeated once every three years (i.e. 2012, 2015, 2018…). This will enable 

onward monitoring and surveillance and creates opportunities to examine the effects of policies 

and interventions. This will require political will and leadership as well as the capitalisation of 
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this opportunity by the scientific community and those interested in human service evaluation. 

The onward implementation of the AEDI also encourages efforts in establishing a longitudinal 

capacity (i.e. following the same child/person over time) to illuminate the pathways leading to a 

variety of human development outcomes. Among such life course outcomes are those pertaining 

to health/ill-health as well as wider outcomes pertaining to social, economic and civic 

participation.   

In Australia there are robust administrative data linkage methodologies, some longstanding and 

well established, that are currently being assessed for their potential to use AEDI data to 

prospectively estimate the human development benefits of early childhood opportunities, 

environments and services on later life course outcomes.  It is possible to construct crosswalks 

between health, early child development and education databases that integrate population-wide, 

person-specific data at national, provincial, and community levels (Jutte, et al., 2011). As such it 

is possible to create a historical perspective of developmental trajectories for an entire 

population of children.  

Australia is now progressing towards national data linkage with jurisdiction based “nodes” 

working together under a national network (the Population Health Research Network) that will 

allow researchers to access linked data that is de-identified. The systems will improve 

Australia’s ability to monitor health and health inequalities using data already collected by 

social services including primarily health but also education and family and community 

services. In Western Australia and New South Wales data linkage systems have been operating 

for over 10 years (Holman, et al., 2008), however the national network with significant 

infrastructure investment from the federal and state governments aims to provide the world’s 

most comprehensive population health database to monitor and study health across the country 

(PHRN, 2011).  The 2009 AEDI dataset is currently being linked into this national network of 

jurisdictional based nodes.   

Currently there are a number of interventions aimed at improving child development  that show 

demonstrated efficacy (Barnett, 2011). However, there is still insufficient data to inform policies 

and practices to reduce inequalities in early child development.  With linked population data 

sets program/policy evaluation and economic models can also be investigated (such as the 

effectiveness of preventive interventions which are traditionally hard to quantify).  Such 

systems will be invaluable tools for assessing the efficacy and effectiveness of policies and 

interventions that aim to reduce inequalities in health and development across populations 

(Lynch, et al., 2010).  

The Early Development Instrument (EDI) is gaining attention internationally with the 

instrument now being utilized in over a dozen countries (Janus, et al., 2011). Part of the 

attraction is that the EDI is administered just like a census and is a holistic measure of child 
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health and development.  Regular monitoring of inequalities and use of these data for education, 

advocacy, and increased accountability among the general public and decision makers is 

urgently needed, but alone will not be sufficient (Victora et al., 2003). Equity of opportunity and 

access must be a priority in the design of policies and interventions.  The AEDI provides a 

critical measure in a developmental stage that is otherwise surprisingly uncharted in the life 

course trajectory given the contemporary claims placed on the importance of optimising 

development at early points in life. 

 

  

 



156 

 

THESIS SUMMARY 
 

This thesis starts with briefly describing how public health has influenced child health and 

wellbeing over many centuries.  Basic issues such as hygiene, sanitation, clean drinking water 

and immunisation continue to influence child health.  Such interventions and population wide 

strategies have shown to significantly reduce infant and child mortality rates worldwide.  

Monitoring and surveillance of mortality and morbidity is a fundamental tenant of public health 

and epidemiology, however, as argued in the introduction, it is time to add child development to 

the mix of population indicators, rather than just reporting on death and disease. 

The global challenge to improve early child development is hampered without an instrument 

that can be compared over time and place and to enable the comparative evaluation of programs 

and their impacts both within and across countries.  Acknowledgment of the lack of an 

internationally comparable indicator for early child development has been highlighted in a series 

of papers in The Lancet (Engle et al., 2007; Grantham-McGregor et al., 2007; Walker et al., 

2007), as well as in the 2010 Education For All Global Monitoring Report by the United 

Nations Educational, Scientific and Cultural Organization (UNESCO, 2010).  Implications for 

monitoring child development are also highlighted by the United Nations Convention on the 

Rights of the Child ("Convention on the Rights of the Child," 1989) where each of the signed 

countries are responsible for providing children with the opportunities necessary to develop 

physical, cognitive, social and emotional capacities in early life. 

Within this context, there is a growing interest in and support for the Early Development 

Instrument (EDI) from international groups such as the World Bank, the Brookings Institute and 

the Bernard van Leer Foundation.  However, unlike mortality rates, the measurement of child 

development is influenced by culture, language and theory, and thus its concept can vary across 

place, culture, language and research tradition or discipline, making international comparability 

difficult (Hambleton, et al., 2005).  It is therefore fundamentally important to adapt and validate 

an instrument within a country to ensure its local relevance rather than relying on the 

instruments reliability and validity reported from another country. 

Chapter 2 – 4 of this thesis present the Early Development Instrument’s concurrent, construct 

and predictive validity in Australia.  The Longitudinal Study of Australian Children provided a 

unique means of determining the construct and concurrent validity of the AEDI and the extent 

to which children’s developmental status, as measured by the AEDI at age 4 or 5 years, was 

predictive of their subsequent trajectories of school learning and behavioural outcomes. 
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Chapter 2 showed that the convergent validity component of the instrument’s construct validity.  

The results revealed small through to large correlations between each of the five AEDI 

developmental domains and their subdomains and the teacher-rated LSAC measures assessing 

comparable constructs.  The strongest associations were evident for the AEDI Language and 

Cognitive Development domain with teacher-rated measures of reading, writing, and numeric 

competencies.  The AEDI Social Competence and Emotional Maturity domain and subdomain 

scores also showed moderate to strong correlations with the LSAC teacher-reported SDQ.  In 

general, parent ratings from the LSAC did not correlate as highly with the AEDI scores as the 

respective teacher ratings. 

The assessment of concurrent validity in Chapter 2 showed in general poor sensitivity but high 

specificity and weak to moderate correlations.  At that stage it was unclear what meaning should 

be attributed to the relatively poor sensitivities and specificities and the observed Kappa 

measures of agreement.  The concurrent validity results were inconclusive as there was no gold 

standard measure to compare the AEDI against.  The validity of the AEDI could only be 

explored by investigating the theoretically expected nature of the network of relationships 

between like instruments concurrently.  Consistently lower correlations were found between 

measures of conceptually different constructs than between similar concepts, which were 

indicative of the AEDI’s discriminant validity.  In conclusion, Chapter 2 indicated that the 

AEDI had good construct validity however the concurrent validity results were unconvincing, 

and further predictive validity analyses were required.  

Chapter 3 led on from Chapter 2 using the same sample but aged a further 4 years.  The chapter 

utilises ROC analyses showing that the AEDI performed as well as or better than commonly 

used instruments when aiming to predict later academic and behavioural outcomes measured at 

age 8.  In addition, the chapter investigated the sensitivity and specificity of the key AEDI 

summary indicators.  The National AEDI Progress Measure (developmentally vulnerable on one 

or more domains) appeared to be the strongest summary indicator as demonstrated by the results 

of the sensitivity and specificity analyses.  Sixty-five percent of children who were performing 

poorly in math and literacy at 8 years of age were vulnerable on the AEDI National Progress 

Measure at 4 years and 88% of the children doing well at school at 8 years were not vulnerable 

on the AEDI National Measure at age 4. 

These levels of sensitivity and specificity (especially when compared to other instruments) are 

relatively high, however even with such reasonable prediction, the results showed that if service 

providers only intervene on those children identified as performing poorly on the AEDI, many 

children would be missed that could benefit from developmental intervention. 

The primary limitation of Chapter 3 was the level of vulnerability found in the LSAC sample.  

Although the LSAC is considered a nationally representative sample, when the national AEDI 
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cutpoints were applied, the prevalence of vulnerability and at risk on each of the domains in 

LSAC were lower than that of the AEDI National Census even despite the fact that the children 

in the LSAC subsample were on average one year younger than the nation-wide census (for 

example the national prevalence of vulnerable on one or more domains is 23.5% whereas in the 

LSAC sample we only see 18.5%).  This limitation invited further predictive work with a larger 

sample and measures of school performance as assessed by the school systems in Australia, 

such as the National Assessment for the Performance on Literacy and Numeracy (NAPLAN) 

which lead to Chapter 3. 

Chapter 4 addressed the limitation in Chapter 3 by taking advantage of the first regional data 

collection in Australia.  This data has then been linked to literacy and numeracy assessments in 

years 3, 5 and 7 yielding an individually linked sample of around 1800 children.  The results of 

Chapter 4 show that the EDI at age 5 is strongly and consistently associated with standardized 

tests of literacy and numeracy at ages 8, 10 and 12.  The strength of correlations between the 

EDI and NAPLAN were very stable over time, suggesting that the shared variance did not 

diminish markedly as the children developed.  The EDI scores correlated with numeracy and 

reading scores in year 7 to about the same magnitude at year 3.  However, as children get older, 

there was some evidence that the EDI correlated more strongly with reading scores than with 

numeracy scores. 

Logistic regression analyses in Chapter 4 showed that a child who is developmentally 

vulnerable on just one domain of the EDI has 2.3 times higher odds of being in the bottom 20% 

of the distribution for reading skills in Year 7 than a child who is not developmentally 

vulnerable on any domains of the EDI (OR=2.3, CI 1.47-2.80). Children who were 

developmentally vulnerable in four or five EDI domains had substantially higher odds of having 

difficulties in reading and numeracy than those who were not developmentally vulnerable.  

Further to this, the results showed that there was an incremental increase in the percentage of 

children with low reading and numeracy scores in Year 7 in association with every additional 

EDI domain where the children scored at vulnerable levels. 

Chapter 4 provides some confidence in the use of the AEDI as an early barometer of the 

potential strength and vulnerabilities of children entering school.  Although the first three 

chapters can be considered technical papers to determine the validity of the instrument in a 

metric sense the results clearly have implications for health promotion, public health, prevention 

and early education with the growing acknowledgment for all stakeholders to join forces and 

direct resources more effectively to ensure children get the best possible start in life. 

The AEDI provides a vehicle for government and non-government agencies and local 

communities to collaborate to improve the health and wellbeing of Australian children.  The 

existing scientific literature predicts that the relationship between school readiness and 
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academic achievement will remain through high school and onto later life opportunities and 

outcomes (Barnett, 2011; Cunha, et al., 2005; Heckman, 2008; Ladd & Price, 1987).  Such 

findings should motivate public health professionals to look to the AEDI results to help guide 

and support policy, resources and interventions.  However early evaluations of how people were 

using the AEDI data showed both positive and negative findings (Sayers, et al., 2007).  On the 

positive, the results showed that both the community implementation process of collecting the 

data and the resultant AEDI data: 

• facilitated the development of community partnerships and coalitions, particularly 

between early childhood settings and schools 

• raised awareness of the importance of early childhood development 

• assisted communities to map and understand their assets 

• identified priorities for action and 

• provided data to support local grant applications. 

However the results also highlighted the need for local champions and strong support from the 

education and health sectors to successfully implement and then act upon the results.  In general 

there was a lack of understanding of how to use the AEDI data for planning, and that most 

action was happening at the local level with little data driven action at governance levels above 

local government or district health and education (Sayers, et al., 2007). 

This intersect leads to Chapters 5 and 6, where the AEDI data is examined to reveal patterns of 

developmental vulnerability across regions and sub population groups.  The aims being two 

fold, first to examine the instrument’s ability to reveal patterns of developmental vulnerability 

and secondly to exemplify how AEDI data can be used at a population level to inform policy 

and service delivery.  These translational science chapters validate the AEDI, not in a metric 

sense, but in a pragmatic sense for policy and practice. 

Both chapter 5 and 6 provide evidence to show that for geographical regions where the risk for 

children is not diffuse but is concentrated in high proportions, targeted strategies may have an 

impact, however where the risk for children is diffuse and spread across geographical regions 

universal services will have greater benefit for Australia’s children. The main messages in both 

these chapters infer that improving the development of all children in Australia, through a 

combination of targeted and universal services will improve Australia’s future human capital. 

Chapter 5 and 6 show that although the proportion of vulnerable children is higher in the poorer 

socioeconomic areas there are still vulnerable children residing in significant numbers across the 

entire socioeconomic spectrum.  Specifically Chapter 5 describes the pattern of vulnerability on 

the Language and Cognitive Domain for children across the socioeconomic spectrum and for 

children where English is their Second language.  The results indicated that there were higher 

proportions of vulnerable children on the Language and Cognitive Development Domain when 
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English was a second or additional language.  However when split by proficiency in English, 

the results revealed that it wasn’t so much if English was the child’s primary or 

secondary/additional language but their ability to use English as the determining factor.  The 

results showed that there were a significant number of children not proficient in English where 

English was their primary language. 

The largest proportion of vulnerable children was found for those residing in low 

socioeconomic areas and who were not proficient in English, independent of ESL status.  For 

children where English was their primary language, there was a higher proportion of children 

classified as vulnerable on the AEDI domain for those that are not proficient in English but 

reside in the wealthiest suburbs (45.8% vulnerable) in comparison to those children residing in 

the poorest suburbs but were proficient in English (5.5% vulnerable).  The trend was not as 

pronounced for children where English was their second/additional language: 28.2% of children 

who were not proficient in English but residing in the wealthiest suburbs were classified as 

vulnerable on the AEDI domain compared to 5.5% of children who were residing in the poorest 

communities and proficient in English despite English being their second or additional 

language. 

Similarly to Chapter 5, Chapter 6 also investigates the patterns of vulnerability, however on the 

basis of the national AEDI census conducted in 2009 with a sample of over 261,000 children.  

The population-wide data has enabled the investigation of early child health and development 

across jurisdictional boundaries and provide the first national population benchmarks of early 

childhood development.  The data illuminated striking differences that were strongly associated 

with socioeconomic and demographic circumstances.  However even after controlling for 

socioeconomic and demographic covariates there were significant variations in developmental 

vulnerabilities across the states and territories.  For example, after controlling for the standard 

socioeconomic and demographic factors, a child residing in Queensland relative to a child 

residing in New South Wales, had an increased odds of being developmentally vulnerable by 

the time they reach school entry (males OR 1.80, CI 1.74-1.87; females OR 1.52 CI 1.46-1.59). 

It can then be asked if differing policies, contexts and the mix of services that support children 

and their families from birth through to school age across the jurisdictions in Australia 

contribute to such inequalities.  The chapter explores the different schedules of service delivery 

for maternal and child health and preschool services, both of which are the main universal 

services offered between birth and school age.  In Australia these services are under the mandate 

of State governments and thus vary across the jurisdictions.  The results offer some interesting 

questions, for example, controlling for the covariates increases the odds of developmental 

vulnerability for children living within the Australian Capital Territory.  Just why this should be 

so, given the shallower socioeconomic gradient in this jurisdiction (with no children recorded in 

the poorest 5th decile of SEIFA IRSAD), is unclear. Why then, despite the ACT being a 
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relatively wealthy state with lower socioeconomic inequality, do we see increased odds for 

vulnerability across all five of the developmental domains?  Another questions raised by the 

results is; what are the contextual factors in South Australia that lead to both the greatest 

inequality difference between males and females and also the greatest degree of inequality 

within the male gender compared to other jurisdictions?  This is in contrast to a smaller gap 

between boys and girls living in Tasmania and New South Wales, and both of these 

jurisdictions show the lowest level of inequality while still also maintaining lower levels of 

developmental vulnerability overall. 

Across all five of the AEDI domains both Aboriginal and ESL children have increased odds of 

vulnerability compared to non-Aboriginal and non-ESL children respectively.  The greatest 

inequality gap between Aboriginal and non-Aboriginal children is found on the language and 

cognitive development domain irrespective of gender (OR 2.59 males; 95% CI, 2.42-2.78 and 

OR females 3.01; 95% CI, 2.78-3.25).  Interestingly, although SEIFA IRSAD has a large impact 

on each of the five AEDI domains, it is the Language and cognitive domain that is influenced 

the greatest by the socio-economic index. 

For children with ESL status the highest ORs for vulnerability were found for the 

Communication skills and general knowledge domain with an OR of 4.19 for males (CI 4.01-

4.37) and an OR of 5.16 for females (CI 4.89-5.44).  Of course the results reported in Chapter 4 

showed that children who speak another language but are additionally proficient in English 

record the lowest levels of developmental vulnerabilities across each of the five domains, 

however those that are not proficient in English (independent of ESL status) show poorer results 

on the AEDI.  

Translational science is an emerging field or practice that includes the methodological research 

necessary to develop and improve research tools.  Given that many are aware of the importance 

of child development and that there are an increasing number of policy makers and service 

providers that are aware of the AEDI data it is still insufficient to translate the findings reliably.  

This goal can only be attained through continuous and efficient translational science such as the 

practical analyses undertaken in Chapter 5 and 6. 

The role for epidemiologists in translational science has been debated (Hiatt, 2010; Ogilvie, 

Craig, Griffin, Macintyre, & Wareham, 2009) however of relevance to this thesis most would 

agree that it includes; the integration of knowledge across settings and disciplines, supporting 

research into policy by the useful application of results, and the ability to use monitoring and 

surveillance data to look at the “big picture”.  There is a pivotal role for evidence synthesis to 

ensure that the data can be converted to evidence based public policy that leads to positive 

impacts on individual children and families and public health. 
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Governments are becoming increasingly interested in the early determinants of children’s 

health, development and wellbeing in order to inform organizational, structural and 

environmental changes needed to build the capacity of communities to better support individual 

children and their families.  However, to make such improvements across and within countries 

requires an understanding of the complexity of the patterns of child development across various 

population groupings to inform the mix of universal and targeted strategies and policy 

decisions. 

 

IMPLICATIONS AND FUTURE RESEARCH: 
 

The AEDI has significant scope as an independent data source used in context with other 

geographically available social and demographic information together with local community 

knowledge.  The AEDI will be repeated once every three years (i.e. 2012, 2015, 2018…).  

Repetitive use of the AEDI in successive cohorts will enable the monitoring of child 

development across populations and time, as well as examination of trends for geographic areas. 

However, the investigation of risk and protective patterns in child development is generally 

undertaken using individual-level information.  The AEDI clearly shows a significant 

socioeconomic gradient in developmental vulnerability, however there are still many children in 

middle-and upper-class Australia that are developmentally vulnerable.  Although 

socioeconomics explains some of the variation in child development, there is still significant 

variation that requires better understanding of its complexities.  Linking various administrative 

datasets to the AEDI provides a potentially powerful person-specific longitudinal population-

based dataset, which significantly increases our ability to investigate the complexities of 

developmental trajectories. Program and policy evaluation and economic models (such as the 

effectiveness of preventive interventions, which is traditionally hard to quantify) can also be 

investigated with such datasets. 

There are few places in the world with the infrastructure developed to conduct such research 

using linked administrative data; however, of those that have the capacity in Australia and 

Canada, all are using (or have funded projects to use) the EDI/AEDI.  These places are NSW 

and WA in Australia; and Manitoba, Ontario and British Columbia in Canada. Scotland also has 

data linkage facilities and is currently piloting the EDI with the aim of developing a population 

dataset for linked research.  Such interstate and international collaborations with the use of 

standardised instruments like the EDI/AEDI provide scope for international and jurisdictional 

policy evaluation and unique opportunities never before possible to investigate the social and 

cultural factors that influence the developmental trajectories of children. 
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Australia is now progressing towards national data linkage with jurisdiction based “nodes” 

working together under a national network (the Population Health Research Network) that will 

allow researchers to access linked data that is de-identified.  The systems will improve 

Australia’s ability to monitor health and health inequalities using data already collected by 

social services including primarily health but also education and family and community 

services. In Western Australia and New South Wales data linkage systems have been operating 

for over 10 years (Holman et al., 2008), however the national network with significant 

infrastructure investment from the federal and state governments aims to provide the world’s 

most comprehensive population health database to monitor and study health across the country 

(PHRN, 2011).  In 2009, the national AEDI implementation included the collection of names 

for the sole purpose of facilitating research through linked data. 

The opportunities for conducting research will be significantly enhanced by further 

infrastructure development across the country to expand the current national data linkage 

capacity.  Political will and leadership as well as the capitalisation of this opportunity by the 

scientific community and those interested in human service evaluation will be required to realise 

the opportunity from these linked systems.  The onward implementation of the AEDI also 

encourages efforts in establishing a longitudinal capacity (i.e. following the same child from 

birth over time) to illuminate the pathways leading to a variety of human development 

outcomes.   

Currently there are a number of interventions aimed at improving child development that have 

shown demonstrated efficacy (Barnett, 2011) and there are only a few interventions showing 

demonstrated efficacy to reduce inequalities in ECD (D'Onise, Lynch, Sawyer, & McDermott, 

2010; Karolyn, Kilburn, & J.S., 2005).  This is perhaps not that surprising considering that 

conducting such evaluation trials are expensive, time consuming and, in some circumstances, 

unethical due to requirements of randomisation.  Building data linkage will facilitate researchers 

to evaluate programs efficiently and effectively, with new methods that aim to offer service 

providers with pragmatic results to inform their decision making. At an international level, this 

work will produce and disseminate comparative data on child development outcomes using a 

common instrument.  Such systems will be invaluable tools for assessing the efficacy and 

effectiveness of policies and interventions that aim to reduce inequalities in health and 

development across populations (Lynch, et al., 2010).  

The Early Development Instrument (EDI) is gaining attention internationally with the 

instrument now being utilized in over a dozen countries (Janus, et al., 2011). Part of the 

attraction is that the EDI is administered just like a census and is a holistic measure of child 

health and development.  However the measurement properties of instruments are rarely 

comprehensively assessed across countries and generally lack strong evidence of international 

validity and reliability.  A set of minimum guidelines outlining the steps to be undertaken prior 
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to claiming that the EDI is a valid instrument within a country has been developed by the author 

of the EDI.  These guidelines are consistent with the International Test Commission Guidelines 

for Test Adaptation (Hambleton et al. 2005) and adhere to a universalist approach (Herdman et 

al. 1998).  In concordance with these various guidelines, the EDI needs to be validated and 

tested for reliability within each country prior to being able to compare across countries. 

The body of work presented in this thesis presents the evidence required to validate the Early 

Development Instrument for Australia.  The thesis presents data supporting the instrument’s 

construct, concurrent and predictive validity as well as examining the utility of AEDI 

population level data for policy and practice.  All chapters support a universal population 

approach coupled with selectively targeting areas showing high numbers of children who are 

developmentally vulnerable on one or more of the AEDI domains.  Regular monitoring of 

inequalities and use of these data for education, advocacy, and increased accountability among 

the general public and decision makers is urgently needed, but alone will not be sufficient 

(Victora, et al., 2003).  Equity of opportunity and access must be a priority in the design of 

policies and interventions.  The AEDI provides a critical measure in a developmental stage that 

is otherwise uncharted in the life course trajectory. 
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