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ABSTRACT 

Self-regulation and executive functioning have been implicated in a range of long term health, 

wellbeing, economic, and social outcomes across the life-course. However, some individuals are at 

greater risk than others of impaired self-regulation and executive functioning skill development. 

This includes individuals who have had adverse childhood experiences or have fetal alcohol 

spectrum disorder (FASD).  

Aboriginal community leaders from the Fitzroy Valley region of Western Australia (WA) have 

been at the forefront of Australian efforts to overcome the impacts of FASD and early life trauma 

(ELT) on children and families through prevention, diagnosis, and support for affected individuals. 

A FASD prevalence study conducted in the Fitzroy Valley between 2010 and 2011 found an overall 

FASD prevalence of 194.4 per 1000 children born between 2002 and 2003. Given these data, which 

suggest that many Fitzroy Valley children experience or are at risk of experiencing self-regulation 

and executive functioning impairments, support for children and school staff was highlighted as a 

key community priority by community members, schools, and health professionals. The Alert 

Program® for Self-Regulation (Alert Program®) was identified as a suitable intervention to support 

school children to improve these skills.  

The overall aim of this thesis was to determine the effectiveness of an 8-week teacher-delivered, 

manualised intervention based on the Alert Program®, for improving self-regulation and executive 

functioning skills of children attending Aboriginal community primary schools in the remote 

Fitzroy Valley. To achieve this aim, a year-long, three-phase formative process was undertaken to 

develop, implement, and evaluate the first iteration of the Alert Program® intervention. The 

formative process included a pilot study that evaluated the suitability of teacher training, the Alert 

Program® curriculum guide, lesson plans and resources, and outcome measures to the Fitzroy 

Valley context.   

A further aim of the single group pre-, post-, follow-up intervention design pilot study was to report 

preliminary effectiveness findings. Promisingly, the frequency of students’ disruptive behaviours as 

rated by teachers and parents (as a proxy for self-regulation), reduced following the Alert 

Program® intervention. Importantly, these results were maintained at eight-weeks follow-up. Some 

improvements to students’ executive functioning skills were detected using parent and teacher-rated 

questionnaires, however, these results were not maintained at follow-up. While the small sample 

size suggests the pilot study results should be interpreted with caution, it was concluded that a 
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larger Fitzroy Valley Alert Program® trial was needed and would be feasible if stakeholder 

feedback was incorporated into the development of the study protocol.   

Subsequently, the results of the formative process and pilot study were used to develop a study 

protocol for a self-controlled cluster randomised controlled trial of the Alert Program® in eight 

remote Aboriginal community primary schools. Following the intervention, the frequency of 

students’ disruptive behaviours as rated by teachers did not decrease, nor did student executive 

functioning skills increase, between any time-points. However, teachers perceived student 

behaviour as significantly less problematic immediately post-intervention compared to pre-

intervention. In contrast, results from parent-rated questionnaires showed significant improvements 

to children’s behaviour and executive functioning skills at follow-up compared to pre-intervention. 

Lastly, the RE-AIM framework (Reach, Efficacy, Adoption, Implementation, Maintenance) was 

used to report the implementation and impact of the Alert Program® intervention from the 

perspective of teachers responsible for delivering the program to students in their class during the 

self-controlled cluster randomised trial. Feedback from teacher surveys indicated the Alert 

Program® training and intervention had helped them to support students to self-regulate, and to 

better plan for and cater to the varying needs of students. Moreover, most teachers who completed 

the survey recommended the program be adopted across Fitzroy Valley schools. These results are 

important as children at risk of impaired self-regulation and executive functioning skills, such as 

those with FASD or exposed to ELT, require educators who recognise and understand the need to 

accommodate the neurodiversity of children in their classrooms for students to attain academic and 

social success.  

Despite the null finding on the primary outcome measure of child behaviour in the classroom, this 

research found that upskilling teachers in self-regulation concepts has some benefits for both 

teachers and students. Furthermore, this research has provided valuable information about the 

feasibility and implementation of intervention research conducted in remote and complex 

Aboriginal community school settings. 
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ORGANISATION OF THIS THESIS 

This thesis agrees with The University of Western Australia Doctor of Philosophy Rules for the 

content and format of a thesis (39-45) and is presented as a series of papers accepted and published 

in peer-reviewed journals.  

Chapter One is a general introduction describing the concepts of self-regulation and executive 

functioning and the importance of these abilities across the life-course. Factors impacting the 

normal development of self-regulation and executive functioning, such as adverse childhood 

experiences and fetal alcohol spectrum disorder (FASD), are also discussed. The original research 

described in this thesis was conducted in the Fitzroy Valley region of Western Australia. Chapter 

One discusses the impact of alcohol in these communities and the number of children affected by 

FASD and adverse childhood experiences. Interventions to address poor student behaviour and 

learning within schools are urgently needed. This chapter introduces the aim of this research to 

evaluate the effectiveness of the Alert Program® for improving self-regulation and executive 

functioning skills of children attending Aboriginal community primary schools in the Fitzroy 

Valley.  

Chapter Two is presented as the accepted version of a manuscript published in the peer-reviewed 

Australian Occupational Therapy Journal. This chapter describes a year-long, three-phase 

formative process undertaken to develop, implement, and evaluate the first iteration of the Alert 

Program® intervention. Phase 1 involved a period of community engagement with Fitzroy Valley 

Aboriginal Elders, families, schools, and stakeholders. Phase 2 involved the development of the 

Alert Program® curriculum and teacher training. Phase 3 was a pilot study evaluating the suitability 

of teacher training, the Alert Program® curriculum guide, lesson plans and resources, and outcome 

measures to the Fitzroy Valley context.   

Chapter Three is presented as the accepted version of a manuscript published in the peer-reviewed 

Australian Journal of Education. This chapter presents preliminary student outcome data and 

describes key learnings from the Alert Program® pilot study later used to refine the study design, 

processes, and protocols for a self-controlled cluster randomised trial of the program.  

Chapter Four is presented as a study protocol paper published in the peer-reviewed journal BMJ 

Open, and outlines the design, methods, and analysis used in the main study; a self-controlled 

cluster randomised trial conducted across eight Fitzroy Valley primary schools. While 
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questionnaires and computerised assessments were used to assess changes to students’ self-

regulation and executive functioning skills, this thesis focuses on reporting, interpreting and 

discussing results from the parent and teacher rated questionnaires.  

Chapter Five is presented as a paper published in the peer-reviewed journal PLoS ONE. This 

chapter presents findings from the Alert Program® self-controlled cluster randomised trial 

conducted across eight Fitzroy Valley primary schools. In this study, changes to students’ self-

regulation and executive functioning outcomes were measured using teacher and parent-rated 

questionnaires.  

Chapter Six is presented as the accepted version of a manuscript published in the peer-reviewed 

journal Emotional and Behavioral Difficulties. This manuscript describes the impact of the Alert 

Program® intervention on teachers delivering the program to students in their classroom during the 

self-controlled cluster randomised trial. The RE-AIM evaluation framework is used to describe this 

impact through the dimensions of reach, efficacy, adoption, implementation, and maintenance.  

Finally, Chapter Seven provides a general discussion of the Fitzroy Valley Alert Program® study 

results. This chapter summarises findings of each study, strengths and limitations of the research, 

and implications for the future.   
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CHAPTER ONE 

General Introduction 
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SELF-REGULATION, EXECUTIVE FUNCTIONING, AND THEIR 

IMPORTANCE  

To achieve goals, solve problems, and function adaptively throughout life, individuals must develop 

a capacity to regulate emotion, behaviour, thoughts, and attention.1 The behavioural and cognitive 

processes through which this occurs are known as self-regulation.2 Effective self-regulation relies 

upon an individual’s ability to deliberately change or maintain motivational, cognitive, and 

emotional arousal levels appropriate to a situation or task.3 Self-regulation also involves automatic, 

bottom-up cognitive processes where regulation of arousal states is influenced by sensory input 

received through the environment.4,5  

Goal achievement and problem solving is also supported by top-down cognitive processes 

collectively called the executive functions.6 Whilst researchers continue to debate the exact nature 

of the executive functions, these processes are commonly thought to include the high-level 

functions of inhibition, working memory, and cognitive flexibility.7,8 Inhibition is the ability to 

control and focus attention, ignore distractions, and supress pre-potent responses7-9 to sustain 

achievement towards a goal.5 For example, ignoring the urge to ask a co-worker to lower their voice 

in an open plan office environment and instead putting on noise cancelling headphones. Working 

memory is the ability to simultaneously work on information held in the mind,6 for example, 

keeping track of a calculation when completing a mental maths problem. Some researchers 

emphasise the updating and monitoring aspects of working memory as a core executive function.8 

Cognitive flexibility, otherwise known as set-shifting, enables individuals to switch from one task 

to the next, adjust or change behaviour and actions dependent on the situation or context, and multi-

task.7,9,10 Higher-order executive functions are thought to including planning, reasoning, and 

problem solving.11 The unity and diversity model proposed by Miyake et al.8 suggests that whilst 

being distinct, the executive functions also work together in the pursuit of goal achievement.11 

Self-regulation and executive functioning are thought to be bi-directionally related.4 Such that 

bottom-up self-regulation helps individuals control and optimise arousal levels through external 

stimuli to facilitate the use of the top-down executive functions.4,12 Conversely, the executive 

functions underpin self-regulation through the deliberate engagement of cognitive processes which 

subsequently enable an individual to regulate their behaviour, actions, and thoughts.5,13 Further, 

effective self-regulation and executive functioning have been correlated with individuals exhibiting 

fewer disruptive and problematic externalising behaviours.14-16  
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Whilst emerging at around 12 months of age, the executive functions experience rapid maturation in 

early childhood with development continuing into early adulthood.17 Both progressive and 

regressive neural changes impact this cognitive development from birth to adulthood.6 Briefly, brain 

maturation coupled with myelination and synaptic pruning lead to structural changes in the 

prefrontal cortex (PFC), a key brain region responsible for executive functioning and self-

regulation.6 Two broad regions of the PFC account for various executive processes.18,19 Firstly, the 

dorsolateral PFC supports what have been described as the ‘cold’ aspects of executive functioning. 

Cold executive functions are those purely cognitive processes such as working memory and 

cognitive flexibility19 that are engaged during abstract and non-emotive tasks.18 Secondly, the 

orbitofrontal cortex (ventral and medial regions of the PFC) is associated with ‘hot’ aspects 

executive functioning, and supports problem solving in situations involving affect and 

motivation.17-19 Whilst the executive functions have been conceptualised as cold and hot, both the 

dorsolateral and orbitofrontal PFCs work in an integrated manner in the pursuit of goals.18,19 The 

strength of connections between brain regions can also influence the development of executive 

functioning and self-regulation skills over time.17 

A developmental framework has also been used to conceptualise self-regulation.20 Using this 

approach, self-regulation is seen as a multilevel system of developmentally ordered and domain 

specific regulation abilities. Starting prenatally, infants regulate autonomic processes such as 

breathing, digestion, sleep cycles, and temperature control through physiological regulation.21,22 

Building upon a foundation of physiological regulation as a second regulatory process, infants next 

develop attentional regulation which is supported by the concurrent maturation of attentional 

systems. Together, these first and second regulatory processes support an infant’s ability to engage 

and disengage attention, regulate sensory information, and moderate arousal levels.20 Attentional 

regulation lays the foundation for emotional regulation which develops from coregulation to self-

regulation from infancy through early childhood. The third regulatory domain, emotional regulation 

enables a person to modify or control their state of affect in varying circumstances. Important to the 

development of emotional regulation is an environment of responsive caregiving and secure 

attachment relationships between infants and caregivers.20 The fourth and fifth regulatory domains 

to develop are behavioural and executive regulation which are essential to forming and maintaining 

productive relationships and coping with the demands of school and other environments. 

Behavioural regulation enables children to control internalising and externalising behaviours while 

the interrelated executive regulation processes (executive functions), as previously described, 

enable individuals to perform novel tasks in the pursuit of goals.20 Critically, without the proper 
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development of each progressive domain of regulation, children are at risk of impaired development 

in each subsequently developing domain.20,22,23 

The nature of the school environment demands continuous use of students’ self-regulation and 

executive functioning abilities.23,24 Students who employ these abilities effectively are likely to be 

considered compliant and well behaved by teachers as they can remember instructions, follow 

school rules consistently, pay attention during class, and get along with others.25,26 Self-regulation 

and executive functioning have been implicated in both short and long term educational outcomes 

including school readiness, maths and literacy skills, positive relationships with peers and teachers, 

school achievement, and high school graduation.23,27-29 Additionally, self-regulation skills can help 

youth cope with stressful situations and support resilience.29,30 In contrast, students with impaired 

self-regulation and executive functioning can experience problems with behaviour, concentration, 

attention, comprehension, problem solving, and task completion.16 Impulsive and inattentive 

behaviours associated with poor self-regulation and executive functioning skills are also associated 

with reduced school engagement which can further undermine academic learning.31  

Self-regulation and executive functioning have also been implicated in a raft of long term health, 

wellbeing, economic, and social outcomes.1,27,32 Results from a New Zealand cohort study that 

followed 1,000 participants from birth to 32 years of age provide evidence of the connection 

between reported childhood self-regulation and executive functioning related capabilities 

(conceptualised as self-control) and multiple life outcomes.32 Researchers found poor self-control 

predicted an elevated risk of substance dependence, physical health and financial problems, 

socioeconomic status, single parent child-rearing, and criminal convictions - even after controlling 

for social-class origin and intelligence quotient (IQ).32 Other studies have associated low self-

regulation and executive functioning with obesity, substance use, sexual risk taking behaviours, 

depression, anxiety, externalising behaviours, and lessened coping and problem solving abilities.28-

30,33,34 Ultimately, when these skills are impaired, students are at risk of compromised learning, 

behavioural, and social outcomes across the lifecourse.24,35,36  

RISK FACTORS FOR IMPAIRED SELF-REGULATION AND 

EXECUTIVE FUNCTIONING 

The importance of well-developed self-regulation and executive functioning skills to adaptive 

functioning across the life-course is widely documented.23,32,33 However, some individuals are at 

greater risk of developing impaired skills, which can negatively influence their life trajectories. 
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These include children who have had adverse childhood experiences or were exposed to alcohol 

during pregancy.35,37-40  

Adverse Childhood Experiences 

Children exposed to adverse experiences are vulnerable to self-regulation and executive functioning 

impairments.23,39 Adverse childhood experiences (ACEs) are sometimes referred to as early life 

trauma (ELT)41 and can include separation from parents, exposure to violence, neglect, or abuse, 

and being brought up by a parent with drug or alcohol abuse problems.7,42,43 The early life 

experiences of children can impact the architecture of the brain by influencing the timing and 

pattern of gene expression. Further, neural connectivity in the brain can be affected positively or 

negatively by the quality of early life experiences.44 As such, exposure to ACEs can impact the 

development of parts of the brain responsible for regulation. In addition, regular and prolonged 

activation of physiological stress management systems can occur amongst children exposed to 

ACEs.39 In the absence of supportive caregiving, extreme and prolonged activation of children’s 

stress management systems can further impact42,45 the brain architecture responsible for the 

development of children’s self-regulatory abilities.39,45  

Poverty is another ACE that can significantly impair self-regulation and executive functioning 

development amongst exposed children.33 Children living in low-income households are less likely 

to have access to basic resources, and more likely to experience family, financial and housing 

instability. These factors can result in sub-optimal and stressful home environments for both 

children and their parents.33 Not only do these factors affect self-regulation and executive 

functioning development, but the ability to use these skills to solve problems and cope with 

stressful situations.7  

Limited access to economic and social resources can also cause stress to accumulate in parents.38 

When parents are stressed, they are less likely to exhibit warm and responsive caregiving.39 

Parenting practices are more likely to be disorganised and disengaged with inconsistent discipline 

and limited supervision of children.39 This style of parenting can negatively affect children’s self-

regulation and executive functioning development.38,46 Parenting practices that are harsh, over 

protective, forcible, and controlling can also diminish executive functioning and self-regulation 

outcomes in children.7 Again, poverty related stressors contribute to an increased likelihood of these 

undesirable parenting practices. Additionally, if parents’ own self-regulation is compromised 

through stress, opportunities for children to practise and develop these skills from parental role 

modelling becomes limited.33 In contrast to this, children with parents who provide orally rich, 



38 

 

scaffolded environments encouraging autonomy, and are supportive of their child’s problem solving 

and self-regulatory attempts generally have better executive functioning abilities.7  

Fetal Alcohol Spectrum Disorder 

Self-regulation and executive functioning impairments are common amongst children with fetal 

alcohol spectrum disorder (FASD)37, a life-long neurodevelopmental condition caused by prenatal 

alcohol exposure (PAE).47,48 In fact, executive functioning has been the focus of several FASD 

neurocognitive phenotype studies and is sometimes referred to as a hallmark of the disorder.49-54  

Neuroimaging studies utilising technologies such as magnetic resonance imaging (MRI), functional 

MRI and diffusion tensor imaging have identified that PAE can cause varying degrees of damage to 

the developing brain from the microcellular to gross structural level.55 This damage can include 

areas of the brain responsible for executive functioning, for example, the corpus callosum, 

hippocampus, bilateral caudate, and cerebral cortex. Neuroimaging studies measuring blood oxygen 

level-dependant (BOLD) changes in the brain using functional MRI have also shown differences in 

brain activation between individuals with PAE and healthy controls when observed performing 

tasks that assess aspects of executive functioning.56 Interestingly, despite similarities between the 

cognitive and behavioural problems exhibited in children prenatally exposed to alcohol and children 

diagnosed with attention deficit hyperactivity disorder (ADHD), a study by Malisza et al.57 

identified differences in brain activation between the two groups. Moreover, it has been reported in 

the literature that postnatal brain development of infants and children prenatally exposed to alcohol 

can be further disrupted when environmental factors such as adverse childhood experiences are 

present in an individual’s life.56  

FETAL ALCOHOL SPECTRUM DISORDER 

Diagnosis 

Fetal Alcohol Spectrum Disorders (FASD) is an umbrella term used to describe a spectrum of 

diagnoses that can result from an individual being exposed to alcohol prenatally. Specific diagnoses 

on the spectrum have included fetal alcohol syndrome, partial fetal alcohol syndrome, and alcohol 

related neurodevelopmental disorder.47 More recently, with the release in 2016 of the Australian 

Guide to the Diagnosis of FASD, Australia has adopted FASD as a diagnostic term.48 This Guide 

further categorises FASD into one of two diagnostic subcategories: (1) FASD with three sentinel 

facial features or (2) FASD with less than three sentinel facial features.48 Both categories require 

evidence of prenatal alcohol exposure and severe impairment (≤2 standard deviations below the 



 

39 

 

mean or < 3rd percentile) in three or more of ten central nervous system (CNS) domains known to 

be affected by prenatal alcohol exposure. These domains include brain structure and neurology, 

motor skills, cognition, language, academic achievement, memory, attention, executive function, 

affect regulation, adaptive functioning / social communication.48,54 As such, diagnosing FASD is 

complex and ideally undertaken by a multidisciplinary clinical team which typically includes a 

paediatrician, speech pathologist, and neuropsychologist.54 

Whilst diagnostic terminology differs internationally,47 the severe neurodevelopmental impairment 

experienced by individuals with FASD can have a lasting impact upon behavioural, learning, and 

social outcomes throughout their lives.40,54 Individuals with FASD are more likely to experience 

disrupted education, trouble with the law, mental health issues, and substance abuse issues later in 

life.35 Additionally, a study by Popova et al. identified over 400 co-morbid conditions that co-exist 

with FASD with behavioural disorders identified as one of the most common.58 It is therefore no 

wonder that children with FASD have also been reported as having greater difficulties with 

externalising behaviour than children without FASD.59   

Global FASD Prevalence  

A recent systematic review and meta-analysis by Lange et al.60 estimated a global FASD prevalence 

of 7.7 per 1000 population (95% CI, 4.9-11.7 per 1000 population). Studies conducted in special 

populations, including Aboriginal communities and justice settings, have reported notably higher 

rates of FASD than global FASD prevalence estimates.60-62  

SETTING THE SCENE: THE FITZROY VALLEY  

Aboriginal community leaders from the Fitzroy Valley region of Western Australia (WA) have 

been at the forefront of Australian efforts to overcome the impacts of FASD and ELT on children 

and families.63 The geographically remote, culturally, and linguistically diverse Fitzroy Valley is 

located at the centre of WA’s Kimberley region, 2,600 kilometres north of the state’s capital city of 

Perth (Figure 1).64 The Valley covers an area approximately 40,000 square kilometres and is 

comprised of 44 distinct communities with the town of Fitzroy Crossing at its centre (Figure 2).65 

Most of the Valley’s 3,500 residents are Aboriginal people from the Bunuba, Gooniyandi, 

Walmajarri, or Wangkatjungka language groups. Most residents speak these traditional Aboriginal 

languages or Kimberley Kriol as their first language.65  
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A Brief History of the Fitzroy Valley  

Aboriginal Australians have inhabited the Australian continent for over 65,000 years66 and are said 

to be the oldest continuous culture in the world outside of Africa.67 While the Bunuba, Gooniyandi, 

Walmajarri, and Wangkatjungka people had raised their families, practised their culture, and spoken 

their language in the Fitzroy Valley for thousands of years, just like for other Aboriginal and Torres 

Strait Islander Australians, their lives changed forever following the British colonisation of 

Australia.68 Between 1879 and 1889, white pastoralists travelled to the Fitzroy Valley and acquired 

the traditional homelands (country) of Aboriginal people to establish sheep and cattle stations1.68,69 

In the years to follow, Aboriginal people were forced to endure the devastation of being removed 

from their land and having their lives controlled by the government. They experienced the impact of 

policies supporting forceful separation of children from their families, and were prevented from 

practising cultural traditions and speaking Aboriginal languages.68,70  

 

 

Figure 1 – Map of the Fitzroy Valley region.65   

                                                      

1 The term ‘station’ refers to large land holdings suitable for sheep or cattle grazing and is similar to the term ‘ranch’ used in the United States of 

America.  
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Figure 2 - Map of the Fitzroy Valley communities.65 

 

The control of Aboriginal people was enabled through policies such the Western Australian 

Aborigines Act of 1905 which declared the Chief Protector of Aborigines as legal guardian of 

Aboriginal people and ‘half-caste’2 children under 16 years.71 This legislation was fundamental to 

the government’s and polices’ ability to control the freedom of Aboriginal people, for example 

preventing people from entering towns without permission.72 In the case of pastoral workers, station 

managers were granted licences to employ Aboriginal people which subsequently made it an 

offence for Aboriginal people to ‘abscond’ from such employment.69 Until the 1940s Aboriginal 

people were also controlled using neck chains when being transported between stations by police. 

This included people who had not committed an offence and were held without charge.69 Poisoning 

of food rations and indiscriminate massacres of Aboriginal people also occurred up until the 1940s - 

events of which are within living memory of some Fitzroy Valley residents.69  

                                                      

2 The term ‘half-caste’ was commonly used to describe people of mixed-descent but is now considered derogatory.  
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By the 1960s, the impact of white settlement had diminished traditional Fitzroy Valley Aboriginal 

societies, for example causing the final exodus of Walmajarri people from their desert homelands to 

surrounding stations.68,73 Aboriginal station workers were initially ‘paid’ through the provision of 

basic food rations, tobacco, and clothing. While it appears cash-wages were offered to some Fitzroy 

Valley workers from the 1950s74, it wasn’t until the late 1960s that Aboriginal people were entitled 

to equal pay, such that prior to 1968, the average wage of Aboriginal pastoral workers was 750 

percent less than non-Aboriginal pastoral workers.69,71,74 However, introduction of equal wages 

contributed to the eviction of Aboriginal workers from the stations in favour of non-Aboriginal 

labour. As such, many families were again forced from their homes, and in many cases, dumped by 

station managers on the banks of the Fitzroy River, or collected up and taken to live at the United 

Aborigines’ Mission in the town of Fitzroy Crossing where food ration shortages and overcrowding 

prevailed.69  

Arguably, the most profound impact of the 1905 Act was the forced removal of Aboriginal and 

Torres Strait Islander children from their families between 1910 and 1970.70 It has been estimated 

between one in three and one in 10 Aboriginal and Torres Strait Islander children were part of this 

‘Stolen Generation’ and experienced first-hand the Australian government’s policy to assimilate 

mixed descent Australians into the non-Indigenous population.70 Children forcibly removed from 

their families were placed in institutions based on skin colour. In WA, this included places such as 

Sister Kate’s Home in Perth and Moola Bulla Station in the Kimberley which also served as a ration 

station and informal prison operated by the Department of Native Welfare.69,71 However, following 

the sale of Moola Bulla Station in 1955, children, other families, and ‘inmates’ who were placed 

there were moved to and interned at the Fitzroy Crossing Mission which existed from 1952 until 

1970.75  

When Aboriginal children from WA were finally permitted to attend government schools in the 

1950s, children still living on stations or in bush camps were often separated from their families and 

placed in mission or government boarding schools.71,75 While in many cases children were 

prevented from seeing their parents for most of the year due to the prohibitive cost of travel, other 

children were prevented from seeing their families under the guise that these children had no 

‘suitable home’ to return to.71 However, in reality these practices were part of government policy to 

‘protect’ and/or assimilate Aboriginal children into the European non-Indigenous population.70 As 

such, Aboriginal children and other adults living at the missions were prevented from and 

sometimes punished for speaking their languages and partaking in cultural activities which further 

decimated Aboriginal traditions and ways of life.72   
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Aboriginal and Torres Strait Islander Australians have been forced to endure loss of land, lives, 

culture, and language practices since colonisation in 1788. It was not until after the 1967 national 

referendum that Aboriginal and Torres Strait Islander Australians were formally counted as 

members of the Australian population.76 Further, it was not until 2008 that the Australian 

government provided the National Apology to the Stolen Generation.77 Despite the influence of 

colonisation and government practices on Aboriginal and Torres Strait Islander peoples and 

cultures, Aboriginal people from the Fitzroy Valley have continually fought to survive and thrive 

since pastoralists first arrived in 1879. Reclamation of power and self-determination has occurred 

through pivotal events such as the 1978 oil drilling protests by Walmajarri people from 

Noonkanbah Station.69,78 The establishment of the Kimberley Land Council also occurred in 1978 

and has since worked to secure native title3 rights for various Aboriginal language groups across the 

Fitzroy Valley region.79  

Consequences of Colonisation and Government Policy  

While generations of Aboriginal and Torres Strait Islander people have demonstrated significant 

strength in the face of adversities and maltreatment, the events, policies, and traumas of the past 

continue to exert influence over many people’s lives.70,80 Disparate life outcomes experienced by 

Aboriginal and Torres Strait Islander peoples compared to non-Indigenous Australians include a 

shorter life expectancy, lower rates of school attendance and high-school graduation, lower median 

income, and higher rates of hospital admissions and infant mortality.70,72,81 Further, the burden of 

disease amongst Aboriginal and Torres Strait Islander Australians is 2.3 times higher than amongst 

the non-Indigenous population.82 The social and emotional wellbeing of Aboriginal and Torres 

Strait Islander Australians has also been impacted by the intergenerational impact of the removal of 

children from their families and the high number of life stressors experienced by families.70,83 It is 

therefore no wonder that Aboriginal and Torres Strait Islander Australians also experience higher 

rates of psychological distress, mental health, self-harm, and suicide than non-Indigenous 

Australians.72,84 

Between 2007 and 2008, the WA Coroner (Coroner Hope) conducted an inquest into the 21 

Aboriginal self-harm deaths that occurred in the Kimberley during 2006.80 Alarmingly, eight of 

these deaths occurred in the Fitzroy Valley amongst a population of only 3,500 people.80 Further, 

Coroner Hope 80(p5) reported ‘there appears to be a very high correlation between death by self-harm 

                                                      

3 Native title is ‘the recognition that Aboriginal and Torres Strait Islander people have rights and interests to land and waters according to their 

traditional law and customs as set out in Australian Law’.  
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and alcohol or cannabis abuse’. The Coroner’s report highlighted several factors contributing to the 

psychological distress experienced by many Kimberley Aboriginal people with alcohol both a cause 

and result of these factors.80 For example, appalling living conditions, lack of suitable housing and 

real job prospects, and government departments’ reactivity in, or failure to address these issues. 

Moreover, the inquest report highlighted the ‘plight’ of children, with fetal alcohol spectrum 

disorder (FASD) as a special concern.80  

Since the aforementioned inquiry, another Coroner’s inquest has been conducted; this time by 

Coroner Fogliani into the deaths of 13 Kimberley children and young persons.84 This 2017 inquest 

attributes 12 of the 13 deaths by way of suicide, and similarly to Coroner Hope’s inquiry, reports 

‘the tragic individual events were shaped by the crushing effects of intergenerational trauma and 

poverty upon entire communities’.84(p8) Furthermore, despite none of the 13 children and young 

people having a diagnosis of FASD, Coroner Fogliani 84(p9) commented:  

there is sufficient information to consider that some of them might have had FASD based on 

the history of maternal alcohol abuse and their early developmental difficulties. The 

devastating effect that FASD has on individuals, the community and future generations 

cannot be underestimated.  

 

Community Led Action to Overcome FASD and ELT in the Fitzroy Valley 

In response to the high number of alcohol related suicides that occurred in 2006, Aboriginal leaders 

from the Fitzroy Valley successfully petitioned the WA Director of Liquor Licensing to restrict the 

sale of take-away full-strength alcohol in the town of Fitzroy Crossing.63 These alcohol restrictions 

were continued indefinitely from May 2008. While never intended as a ‘fix all’ strategy, these 

restrictions have been referred to as the ‘circuit breaker’ the community needed to facilitate positive 

change.85 From this point, addressing the negative effects of FASD and early life trauma (ELT) on 

children and their families became a community priority.86 Subsequently, Aboriginal leaders from 

Marninwarntikura Fitzroy Women’s Resource Centre (MWRC) and Nindilingarri Cultural Health 

Service (NCHS) partnered with a ‘Circle of Friends’4 including research partners The George 

Institute for Global Health and The University of Sydney, who together, developed a plan to 

‘Overcome FASD and ELT in the Fitzroy Valley’ through prevention, diagnosis, and support for 

                                                      

4 The Circle of Friends consisted of key local, state, and national, government and non-government, health, education, police, justice, child protection, 

and research agencies/partners.  
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affected individuals and their families. This plan later become known as the Marulu5 FASD/ELT 

Strategy, with key activities directed by a Leadership Group and Strategy Sub-Committees.85  

An important component of the Marulu FASD/ELT Strategy was for The George Institute to 

conduct a period of consultation with Fitzroy Valley communities to seek support for a locally 

controlled FASD prevalence study.85 It was recognised that identifying the prevalence of FASD in 

the Fitzroy Valley could lead to the allocation of resources required for prevention, further 

diagnosis, and support. The consultation identified resounding community support for the 

prevalence study and highlighted student learning and behavioural difficulties, including frustration, 

lack of coping skills and aggression, as major concerns for Fitzroy Valley schools. Anecdotally, one 

principal estimated student behaviour impacted effective learning for between 50% and 80% of 

students at his school.85 Moreover, challenging student behaviours were reported by the principal as 

causing a great deal of stress for teachers, resulting in illness and high staff turnover, which 

subsequently had a further negative impact on student behaviour.85  

During the consultation, Fitzroy Valley residents also expressed that numerous sources of grief and 

stress were having a negative impact on children and their families including overcrowded and 

insecure housing, poor access to affordable and high quality fresh food, lack of transport, and 

limited social activities.85 Residents also highlighted chronic disease and illness, multiple caring 

responsibilities, unemployment, limited access to training opportunities, and separation between 

parents and children as being major sources of stress.85 Stress amongst Fitzroy Valley families may 

also be related to socio-economic disadvantage given 2016 Australian Bureau of Statistics Census 

data places Fitzroy Valley residents in the most disadvantaged deciles on the Indexes of Relative 

Socio-economic Disadvantage, Relative Socio-economic Disadvantage and Advantage, and 

Economic Resources.87 In other words, Fitzroy Valley residents are relatively disadvantaged in 

terms of their ‘access to material and social resources, and their ability to participate in 

society’.88(p6) 

Evidence for Action  

Following the community consultation, the Lililwan6 FASD Prevalence Study was conducted 

between 2010 and 2011 using an active-case ascertainment methodology to establish for the first 

time the prevalence of FASD in this region. Children born between 2002 and 2003 living in the 

                                                      

5 Marulu is a Bunuba word meaning ‘precious, worth nurturing’. 

6 Lililwan is a Kimberley Kriol word for ‘all the little ones’.  
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Fitzroy Valley were invited to take part via their parent or caregiver.64 Results indicated an overall 

FASD prevalence of 194.4 per 1000 children62, one of the highest prevalence rates in the world.60 

Notably, of the 108 children assessed during the study, 80% were identified as having central 

nervous system impairment in one or more domains.89 This included 70% of children without a 

diagnosis of FASD. In total, likely executive functioning deficits were found in 30% of all children 

assessed, including 52% of children with, and 19% of children without a confirmed FASD 

diagnosis.89 This may be an under-estimate of executive functioning impairment, as this study used 

a limited battery of questions to assess this neurocognitive domain.89 Behavioural and sensory 

functioning problems were also found in 26% of all children assessed.90 Further, issues identified in 

all children included poor academic achievement (34%)89, a known correlate of self-regulation and 

behavioural problems.14,23 

Data from the 2015 Australian Early Development Census (AEDC) also provided evidence of the 

developmental vulnerability of Fitzroy Valley children.91 Tri-yearly AEDC data are reported by 

teachers who rate each student in their class’ development in five domains during the first formal 

year of full-time schooling. The 2015 AEDC reports that 66% of children from Fitzroy Valley 

communities are developmentally vulnerable in at least one domain and 42% developmentally 

vulnerable in two or more domains.91 Forty-three percent of children experience vulnerability being 

‘physically ready for the school day’ (e.g. coming to school hungry or tired), which could relate to 

the socioeconomic disadvantage experienced by families in the region. Approximately 50% of 

children were also reported to be at risk or developmentally vulnerable in the social competence and 

emotional maturity domains (50%; 45%)91, which includes aspects of self-regulation and executive 

functioning, for example approaches to learning, inattentiveness, impulsivity, and adjustment to 

change. These data reflect anecdotal evidence described in the Marulu FASD/ELT Strategy 

community consultation report that children’s behaviour and learning is a concern for both Fitzroy 

Valley teachers and principals.85 Given the evidence that many Fitzroy Valley children experience 

or are at risk of experiencing self-regulation and executive functioning impairments community 

members, schools, and health professionals identified the need to systematically implement an 

appropriate intervention to target improvements in these cognitive domains amongst local school 

children.85   
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EFFECTIVE SELF-REGULATION AND EXECUTIVE FUNCTIONING 

INTERVENTIONS 

As described above, the lifelong consequences of an individual having poor self-regulation and 

executive functioning skills is well documented.32 Promisingly though, there is evidence that self-

regulation and executive functioning abilities can be improved,92,93 and there is evidence to suggest 

that interventions targeting domain general skills such as self-regulation and executive functioning 

skills, core aspects of the cognitive behavioural phenotype of FASD, may be more effective than 

domain specific interventions in this population.94,95 Therefore, it is important that children with or 

at risk of impaired self-regulation and executive functions have access to evidence-based 

interventions that aim to improve these skills. This is particularly important in high risk populations 

such as children living in the Fitzroy Valley where high rates of impairment have been identified.95  

Effective interventions for children with self-regulation and executive functioning difficulties share 

certain characteristics. First, caregivers must recognise the behavioural, cognitive, and emotional 

problems that can manifest amongst children resulting from self-regulation and executive 

functioning impairments are brain based.96,97 As such, caregivers themselves require education 

about the causes and diversity of impairment experienced amongst individuals, and the subsequent 

requirement for adults to modify caregiving practices to best meet the diverse needs of children 

experiencing self-regulation and executive functioning impairments. Creating this paradigm shift 

amongst adults is an important step in building caregivers’ capacity to create supportive and safe 

learning environments that set children up for success.96 Second, adults should model effective self-

regulation and explicitly teach adaptive self-regulation strategies while providing individuals with 

the opportunity for regular and ongoing practice of these strategies.33,98 Third, caregivers should 

create safe, structured, and predictable environments that accommodate the neurodiversity of 

children in their care.4,24,96,97 Environments should also consider how sensorimotor input (e.g. visual 

or auditory stimulation) supports or prevents children to effectively self-regulate.36 Fourth, it has 

been reported that self-regulation and executive functioning interventions are most effective when 

conducted with children experiencing the biggest problems, for example, children who have 

experienced ACEs or have FASD.43 Fifth, several researchers have suggested school-based 

interventions hold great promise in preventing and ameliorating self-regulation and executive 

functioning deficits amongst children, given the potential for all children to have access to positive 

support.43 Further, school-based self-regulation and executive functioning interventions can help 

provide immediate support for students in regions where access to clinician delivered therapies are 

limited, or where children do not qualify for specific disability funding through the education 
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system, which is the current case for children living in Western Australia who are diagnosed with 

FASD.  

An intervention that has the characteristics of an effective self-regulation and executive functioning 

intervention is the Alert Program® for Self-Regulation (Alert Program®).99 Prior to this research, 

Fitzroy Valley occupational therapists had trialled the Alert Program® with students from a small 

number of Fitzroy Valley primary school classrooms reporting some anecdotal success. However, 

the remoteness of Fitzroy Valley schools meant occupational therapists were limited in their ability 

to sustain a clinician delivered model of the Alert Program® to students within the school 

environment. To highlight the remoteness of this region, many students travel up to 220 kilometres 

return from their home community to school each day. Road access can be limited during the 

months of October to April due to seasonal flooding which can impact upon school attendance and 

access to health care. Allied health clinicians must travel up to 11 hours return from the major town 

of Derby to visit clients, while specialist clinicians often travel from Perth or Broome (2,600km and 

400km away respectively). Subsequently, families and children may only receive locally based 

services once or twice per school term or specialist services once a year.  

While other self-regulation interventions have been implemented in the school environment, the 

work of local occupational therapists to deliver the Alert Program® within Fitzroy Valley 

classrooms resulted in support from school staff for further evaluation of this program. Thus, 

researchers partnered with Fitzroy Valley schools, occupational therapists, and the local Aboriginal 

cultural health organisation to expand the prior work of local occupational therapists by formally 

trialling a teacher-delivered Alert Program® intervention across the Fitzroy Valley.  

THE ALERT PROGRAM® FOR SELF-REGULATION 

The Alert Program® was designed in the United States of America by occupational therapists to 

provide individuals and groups with language to describe how alert they feel and with strategies to 

change or maintain an optimal state of alertness for the situation.99 This is the ability to self-

regulate. The program teaches participants to use the analogy of a car engine to describe their states 

of alertness; that is, just like a car engine, our bodies can be in ‘high’, ‘low’ or ‘just right’ gears or 

speeds.99 Participants are then taught, and encouraged to experiment with, a range of sensorimotor 

strategies or ‘tools’ that can help them maintain or change their level of alertness to suit the 

circumstance.100 These sensorimotor strategies include tools for the mouth, body, hands, eyes, and 

ears.  
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PREVIOUS ALERT PROGRAM® RESEARCH 

The Alert Program® has been the focus of six previously published international research studies 

aimed to improve children’s executive functioning and self-regulation, as assessed with ecological 

measures.101-107 Of these six Alert Program® studies described in more detail in Table 1, three 

studies included children with a confirmed FASD diagnoses prior to study enrolment.101-103 In these 

studies, researchers delivered a 12-session Alert Program® intervention to children aged between 6 

and 12 years in North American, metropolitan clinical settings. Unique to the Wells et al.101 study 

was the inclusion of concurrent psychoeducation sessions for parents. All three studies employed a 

control group and measured outcomes using parent-rated measures including the Behavior Rating 

Inventory of Executive Functioning (BRIEF).  

Promising results were reported in all three FASD based studies. In the study by Wells et al.101, 

statistically significant improvements in executive functioning were identified on the parent-rated 

BRIEF two to three months after the intervention had concluded for the treatment compared to the 

control group. Similarly, Nash et al.102 found a significant treatment effect on the Behavioral 

Regulation Index and Emotional Control sub-scale of the parent-rated BRIEF following their 

intervention. Further, Soh et al.103 detected statistically significant improvements to children’s 

scores on the parent-rated Emotion Regulation subscale of the BRIEF for children in their 

immediate treatment group. These results correlated with magnetic resonance imaging showing 

increased grey matter volume at 2-weeks post-intervention in brain regions involved in emotional 

regulation.103  

In addition to executive functioning improvements detected using the BRIEF, Wells et al.101 

reported significant improvements in children’s emotional problem solving using the Roberts 

Apperception Test for Children (RATC). Nash et al.102 also reported trend-level (albeit non-

significant) improvements to children’s Externalizing Behavior Problem Scale scores following the 

intervention as rated by parents on the Child Behaviour Checklist.  
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The other three published Alert Program® studies that aimed to improve children’s executive 

functioning and self-regulation using ecological measures were trialled in education settings outside 

of Australia with children who did not have FASD.104-107 Each of these studies used a quasi-

experimental trial design, and while the Barnes et al.104 study included a control group, the sample 

size was small (intervention n = 7; control n = 5). Despite these three education-based studies 

including an intervention centred on the Alert Program®, the mode of delivery, intervention dose, 

participant age, and sample size varied greatly between research groups. For example, participants 

in the Barnes et al.104 study included 13 children with emotional disturbance aged 9 to 11 years 

while the Blackwell et al.107 study included 19 children aged three to five years from an early 

childhood classroom within an urban family service centre. No studies reported including any 

Indigenous participants or being conducted in rural or remote settings therefore leaving open 

questions about how the program might generalise to helping these groups.   

Prior to the Barnes et al.104 study, training in Alert Program® concepts was provided to teachers of 

students in the intervention group while the eight, weekly sessions (of unspecified length) were 

delivered by researchers with support from the classroom teacher. Teachers were encouraged to use 

program strategies between formal Alert Program® lessons.104 Similarly, teachers in the Blackwell 

et al.107 study received training prior to the classroom intervention. Following the training, 

researchers delivered 30-minute whole class lessons, based on the Alert Program®, once a week for 

eight weeks. Small group Alert Program® instruction was also provided to students by researchers 

within the classroom for 45 to 60 minutes each week for the eight-weeks. Weekly teacher meetings 

were convened to gain feedback about group sessions and to plan for upcoming sessions while 

parents were provided with weekly handouts suggesting how Alert Program® strategies could be 

used at home.107 These studies suggest that while researchers were often given a primary role in 

delivering the Alert Program® in classrooms, teachers can also be trained to deliver the program 

effectively. 

The third school-based study was conducted by Mac Cobb et al.106 and involved two separate Alert 

Program® trials of varying lengths with Irish students aged 12 to 13 years who required a targeted 

classroom-based behaviour intervention. Unlike the Barnes et al.104 and Blackwell et al.107 studies, 

only teachers in trial two received formal training. During trial one, two teachers from different 

schools delivered five 40-minute Alert Program® sessions to students (n = 45) over five weeks. 

During trial two, an additional two teachers from different schools delivered eight one-hour Alert 

Program® lessons to students (n = 40) over eight weeks.105,106  
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Two of these three education based studies assessed students’ self-regulation outcomes using 

standardised teacher-rated measures, albeit not the teacher-rate BRIEF.104,107 Further, none of the 

school based studies utilised a parent-rated measure of student outcomes which differs from the 

Alert Program® studies conducted in children with a FASD diagnosis. Barnes et al.104 assessed 

student outcomes using the teacher-rated Devereux Behavior Rating Scale-School Form. While 

significant improvements to two children’s scores at post-test compared to pre-test were detected at 

the 10% level of significance, these results are limited by the study’s small sample size .104 In the 

Blackwell et al.107 study, students’ self-regulation outcomes were assessed using the teacher-rated 

Devereux Early Childhood Assessment at the 10% significance level which indicated no significant 

improvements to children’s scores at post-testing compared to pre-test scores. Overall these results 

could suggest the sample sizes in each of these studies were too small to detect significant changes. 

Despite the insignificant results, both research groups concluded that future use of the Alert 

Program® within classroom settings warrants further investigation.104,107   

In addition to the standardised teacher-rated outcome measures used in the above education-based 

Alert Program® studies, Barnes et al.104 and Mac Cobb et al.106 also evaluated the Alert Program® 

using teacher-rated self-regulation measures designed by their respective research groups. In the 

Barnes et al.104 study, teachers rated students’ self-regulatory abilities on a 31-item checklist. While 

results were not significant, the mean scores of children who received the intervention did improve 

from pre-intervention to post-intervention. In contrast to the intervention group, mean scores for 

children in the control group regressed from pre-intervention to follow-up.104 In the Mac Cobb et 

al.106 study, all four teachers completed a questionnaire comprising open-ended questions about 

their perceptions of the program’s effectiveness following the intervention.106 After both trials, 

teachers reported the intervention had helped students to better understand their own behaviour and 

were using self-regulation strategies in class. Teachers also reported having a better understanding 

of why students exhibit certain behaviours at school and concluded that the Alert Program® was a 

suitable intervention to support students with challenging behaviours.106  

SIGNIFICANCE OF THIS RESEARCH  

Overall, the six international studies discussed above suggest the Alert Program® could be a useful 

intervention to support the improvement of children’s executive functioning and self-regulation 

skills, including children with FASD, and those with emotional and behavioural difficulties. There 

is also evidence the program could be effectively delivered in school settings by well trained 

teachers. However, until now, there have been no studies of the Alert Program® conducted in 
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Australia, or studies conducted with a predominantly Indigenous population. There is an urgent 

need to address this research gap, in particular, to provide information for teachers, families, and 

health professionals about the effectiveness of a teacher-delivered Alert Program® in improving 

self-regulation and executive functioning outcomes of children attending remote Aboriginal 

community primary schools in the Fitzroy Valley region of Western Australia. This research is 

significant as it addresses a locally identified need and also seeks to build the capacity of school 

staff working in remote community schools to support affected students. Upskilling teachers to 

deliver the Alert Program® as an alternative to an occupational therapist or researcher delivered 

intervention is extremely important, given the poor access to health and research services in remote 

Aboriginal communities. 
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AIMS OF THIS THESIS 

The primary aim of this thesis is to determine the effectiveness of an 8-week teacher delivered 

manualised intervention based on the Alert Program®, for improving self-regulation and executive 

functioning skills of children attending Aboriginal community primary schools in the remote 

Fitzroy Valley, north Western Australia. 

This project also aims to:  

1. Develop a manualised Alert Program® intervention in partnership with local occupational 

therapists, suitable for delivery by teachers in classrooms in remote Aboriginal community 

primary schools. 

2. Evaluate the cultural and contextual feasibility of the Alert Program® intervention and 

outcome measures by conducting a pilot study.  

3. Use the results of the formative process and pilot study to develop a study protocol for a 

self-controlled cluster randomised controlled trial of the Alert Program® in remote 

Aboriginal community primary schools.   

4. Evaluate the effectiveness of the Alert Program® for improving the self-regulation and 

executive functioning skills of children attending remote Aboriginal community primary 

schools using a multi-site self-controlled cluster randomised trial. 

5. Evaluate the impact and implementation of the Alert Program® training and intervention 

from the perspective of teachers responsible for delivering the program to students in their 

class.  
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CHAPTER TWO 

The development of a culturally appropriate school based intervention for 

Australian Aboriginal children living in remote communities: A formative 

evaluation of the Alert Program® intervention 
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CHAPTER SUMMARY 

Chapter Two is presented as the accepted version of the following article which has been 

published in the Australian Occupational Therapy Journal: Wagner B, Fitzpatrick J, Symons M, 

Jirikowic T, Cross D, Latimer J. The development of a culturally appropriate school based 

intervention for Australian Aboriginal children living in remote communities: a formative 

evaluation of the Alert Program® intervention. Australian Occupational Therapy Journal [Internet]. 

2017;64(3): 243(10), which has been published in final form at 

https://onlinelibrary.wiley.com/doi/abs/10.1111/1440-1630.12352. This article may be used for 

non-commercial purposes in accordance with the Wiley Self-Archiving Policy 

[http://olabout.wiley.com/WileyCDA/Section/id-828039.html]  

This chapter describes a year-long, three-phase formative process undertaken to develop, 

implement, and evaluate the first iteration of the Alert Program® intervention. Phase 1 involved a 

period of community engagement with Fitzroy Valley Aboriginal Elders, families, schools, and 

stakeholders. Phase 2 involved the development of the Alert Program® curriculum and teacher 

training. Phase 3 was a pilot study evaluating the suitability of teacher training, the Alert Program® 

curriculum guide, lesson plans and resources, and outcome measures to the Fitzroy Valley context.   

https://onlinelibrary.wiley.com/doi/abs/10.1111/1440-1630.12352
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ABSTRACT 

Background 

Although previous research has demonstrated the benefits of targeting self-regulation in non-

Aboriginal children, it is unclear whether such programs would be effective for Aboriginal children 

attending school in remote communities. Some of these children have been diagnosed with a fetal 

alcohol spectrum disorder (FASD) impairing their ability to self-regulate. The aim of this paper is to 

describe a three-phase formative process to develop and pilot a curriculum version of the Alert 

Program®, a promising intervention for improving self-regulation that could be used in remote 

community schools. This modified version of the program will be subsequently tested in a cluster 

randomised controlled trial.  

Methods 

A mixed methods approach was used. 

Results  

Modifications to the Alert Program®, its delivery and evaluation were made after community and 

stakeholder consultation facilitated by a senior Aboriginal community researcher. Changes to lesson 

plans and program resources were made to reflect the remote community context, classroom 

environment and the challenging behaviours of children. Standardised study outcome measures 

were modified by removing several questions that had little relevance to the lives of children in 

remote communities. Program training for school staff was reduced in length to reduce staff burden.  

Conclusions 

This study identified aspects of the Alert Program® training, delivery and measures for evaluation 

that need modification before their use in assessing the efficacy of the Alert Program® in remote 

Aboriginal community primary schools.  
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INTRODUCTION  

Fetal alcohol spectrum disorders (FASD) is a collective term for a range of physical and cognitive 

impairments that may occur in a developing foetus when mothers consume alcohol during 

pregnancy.1 Impairment in the central nervous system affecting the domain of executive function is 

commonly observed in children with FASD.2 Executive functions are a set of cognitive processes 

thought to be responsible for directing goal oriented behaviour.3 These skills impact an individual’s 

ability to plan, organise, initiate, maintain or shift attention, inhibit actions, hold information in 

working memory and regulate emotion.3,4 Challenges in executive functioning and self-regulation 

can interfere with successful occupational performance in school and other daily life activities.2,5-7 

Early diagnosis and intervention for children with FASD is recognised as a protective factor that 

may reduce adverse life outcomes including disrupted school experiences.6 From 2010 to 2011 a  

population based study into the prevalence of FASD was undertaken in the remote Fitzroy Valley 

region of Western Australia (WA).8 Using modified Canadian diagnostic criteria, 108 children, 98% 

of whom were identified as Aboriginal Australian, were assessed for a FASD.8 Diagnoses of fetal 

alcohol syndrome (FAS) and partial fetal alcohol syndrome were made in 13 of 108 children 

(prevalence rate of 120 per 1,000).8 Additionally, a number of children were found to have a 

neurodevelopmental disorder-alcohol exposed (ND-AE) with these results to be published shortly. 

Following the results of the prevalence study, community members, health, and education 

professionals expressed an urgent need to identify and implement culturally and contextually 

appropriate interventions that would improve the school outcomes of children and support educators 

to deliver evidence based programs.  

To be effective, interventions for individuals with FASD must be tailored to target the cognitive-

behavioural symptoms, such as impaired executive functioning and sensory modulation, associated 

with FASD.2,9,10 Self-regulation training has been suggested as having a significant impact on a 

child’s developmental and academic outcomes. Self-regulation provides a foundation for higher-

level learning and function, thus improved self-regulation can enhance a child’s capacity for 

learning and engaging in important social and academic tasks.9 Additionally a recent systematic 

review of FASD interventions across the lifespan recommended future interventions target multiple 

domains of functioning.11  

The Alert Program®, designed in the United States of America by occupational therapists, is one 

such intervention which targets self-regulation by teaching children to manage their arousal states.12 
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The program was developed to support teachers, parents, and therapists to help those with self-

regulation difficulties and is used world-wide with a growing body of research demonstrating its 

effectiveness.13 The Alert Program® has been adapted for use with individuals and groups across a 

broad range of age groups and settings including classrooms.12 The program uses the analogy of a 

car engine to explain the concept of arousal levels and teach self-awareness of regulatory states and 

behaviours. Williams and Shellenberger describe that just like a car engine, the body can be in low 

gear, high gear or just right gear (arousal/alertness levels).12,14 Principles of sensory integration 

theory are embedded into the Alert Program® as the regulatory tools and strategies used, are based 

on how various types of sensory input act on the central nervous system to increase or decrease 

arousal levels to support optimal functioning.14  

Recent studies have reported significant improvements to self-regulation and executive functioning 

of children with FASD after participation in various interventions based on the Alert 

Program®.13,15,16 However, the program has not been evaluated for Aboriginal children living in 

remote Australian communities. 

A recent integrative review supports the notion of cross-cultural variation in the development of 

children’s self-regulation.17 Components and behaviours indicative of self-regulation such as 

attention, compliance, emotion regulation, executive functioning are influenced by cultural and 

contextual factors including parenting practices, family values, and societal norms and processes.17  

The influence of cross-cultural and environment factors on perceptions of children’s sensory 

functions and behaviours has also been described.18 Culture and context are important facets of 

occupational performance, and cultural factors are critical to consider when determining the 

feasibility of a community-based intervention and measuring relevant outcomes.  

Occupational therapists, both those working in the Western Australian Country Health Service 

(WACHS) and in the Fitzroy Valley school, have been using aspects of the Alert Program® with 

selected students since 2013 after observing poor self-regulation skills in students. Anecdotally, 

they observed improved self-regulation skills in children undertaking the program. However, the 

program has not been formally evaluated within remote Aboriginal community primary schools. 

Occupational therapists and psychologists assisting with the earlier prevalence study, and with 

previous experience using the Alert Program®, also identified the program as a likely promising 

intervention. Most importantly, Fitzroy Valley community members had become aware of the 

significant proportion of children living with FASD and were actively seeking solutions to improve 

children’s ability to cope with the demands of school life. After discussions with the Nindilingarri 
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Cultural Health Service (NCHS), it was decided the study should commence using the Alert 

Program® with NCHS being the lead Aboriginal organisation. They would be actively involved in 

all aspects of the work, lead the cultural guidance, and oversee the community engagement. A 

formative process was commenced to identify an effective way to adapt the commercial Alert 

Program®, expand the implementation, and apply a research evaluation framework. 

Paper outcomes 

This paper will describe the three-phase formative process undertaken to inform the design of a 

culturally and contextually appropriate self-regulation intervention for use with all students in the 

regular classroom at remote Aboriginal community schools. The paper also highlights how 

occupational therapists, community members and teachers contributed to the formative process that 

led to culturally-informed adaptations to the Alert Program®. This modified intervention will be 

subsequently evaluated in a cluster randomised controlled trial (RCT) assessing the impact of the 

Alert Program® on the self-regulation, executive functioning skills and adaptive behaviours of 

children attending primary schools across the Fitzroy Valley, many with a diagnosis of FASD.  

METHODS  

Study design 

Phase 1: Participatory action research to engage community members and stakeholders during 

community, school and home visits conducted over a six-month period.  

Phase 2: Unstructured phone interviews with local occupational therapists and a one hour face-to-

face focus group with teachers. Teachers completed lesson reflections and a questionnaire after 

delivering the Alert Program® to further inform lesson and resource adaptations.   

Phase 3: Pilot feasibility study of the modified Alert Program® delivered by teachers to children 

attending remote community schools. The study assessed the feasibility of recruitment procedures, 

acceptability and adherence to the intervention, and data collection methods. Standardised 

questionnaires were completed by teachers and parents/caregivers before and after delivery of the 

program and at eight-weeks follow-up. Students completed multiple assessments pre- and post- 

intervention and at follow-up. Parents/caregivers, teachers and stakeholders provided verbal 

feedback on the contextual suitability of the assessments.  
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Ethics  

The University of WA’s Human Ethics Committee (approval number RA/4/1/7234), WA 

Aboriginal Health Ethics Committee (approval number 601), WACHS (approval number 2015:04), 

Kimberley Aboriginal Health Planning Forum Research Sub-Committee and the WA Department of 

Education approved the study. All applications and procedures adhered to the National Health and 

Medical Research Council’s (NHMRC) ‘Guidelines for the Ethical Conduct in Aboriginal and 

Torres Strait Islander Health Research’. The purpose of these guidelines is to guide researchers and 

ethics committees to plan and conduct research in a way which demonstrates the values of spirit and 

integrity, reciprocity, respect, equality, survival and protection, and responsibility.19  

PHASE 1: COMMUNITY ENGAGEMENT 

A key aim of the project was to implement an approach to research that honoured the cultural and 

linguistic diversity of remote Australian Aboriginal communities. A study by Bainbridge et al. 

found that the development of meaningful relationships with community members with whom the 

research will take place is essential to the project’s success.20  

During Phase 1, researchers engaged with stakeholders from the Fitzroy Valley to seek project 

approval. Using a participatory action research approach, researchers met with Aboriginal 

community leaders, chief executive officers and staff from locally based Aboriginal organisations 

and representatives from the Kimberley education and health sectors. Stakeholder input determined 

their expectation that local community members participate meaningfully in study design and 

processes. 

Because research that involves stakeholders throughout the process and shares learning between 

Aboriginal and non-Aboriginal researchers, leads to more effective outcomes21, Aboriginal 

community members were co-recruited by local Elders and the research coordinator and employed 

as community researchers. These staff played a key role in supporting non-Aboriginal researchers to 

understand community and cultural factors that needed consideration such as influence of family 

structures and cultural activities on data collection.  

Community researchers provided verbal and written translations of study information to non-

Standard Australian English speakers in Kimberley Kriol or Aboriginal languages. Conversely, they 

translated feedback from local community members to non-Aboriginal researchers. This process 
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ensured the research design would be practical, achievable, authentic and culturally safe for both the 

researchers and participants.   

Additionally, throughout the formative phases, communication was maintained between research 

staff and stakeholders via regular face-to-face visits telephone, newsletters, community meetings, 

community publications and reports. Information was shared at the local FASD Education Network 

meetings and the Aboriginal and Islander Education Officer Leadership Development program and 

input received from local educators. This fostered relationships between community members and 

researchers.  

Recruitment and consent of participants  

Researchers were invited by community Elders and the school principal to assess the feasibility of 

the Alert Program® at one remote community school. Teachers were invited to be local 

collaborators in the review of the curriculum guide (as described in Phase 2). Students for the pilot 

study were recruited through home visits by local Aboriginal community researchers who had 

established relationships with local families and explained the project in the families’ preferred 

language. The participant information statement was translated into written Kimberley Kriol. A 

voice recorded version was also used during the consent process. Whilst all students attending the 

school received the Alert Program® in their regular classroom, parents/caregivers provided written 

consent for their child to participate in pilot study data collection (n = 26). Teachers provided 

written consent to participate in the pilot study (n = 3).  

PHASE 2: CURRICULUM DEVELOPMENT AND TRAINING  

Development of the curriculum guide  

The first aim of Phase 2 was to develop a curriculum version of the Alert Program® that would be 

culturally secure and feasible for delivery within remote primary schools with predominantly 

Aboriginal students.  

A private Kimberley based occupational therapist was contracted to compile a curriculum guide 

with the study coordinator (BW), both who had completed Alert Program® leader’s training. The 

occupational therapist had previously used aspects of the Alert Program® within primary school 

classrooms at a local Fitzroy Valley school. The study coordinator had five years’ experience 

working as a teacher and administrator within remote school and early childhood education settings 

in the Fitzroy Valley. The original Alert Program® authors also provided consultation in the 
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development of the curriculum guide. Lesson plans were developed by adapting commercial Alert 

Program® resources. These were then reviewed by Kimberley based WACHS occupational 

therapists and an occupational therapist from the University of Washington (TJ) with FASD clinical 

and research expertise. Changes in the lesson plans were made to facilitate (1) ease of 

implementation for teachers, (2) use of sensory tools and materials that were available and 

acceptable within the classroom environment and (3) to promote implementation fidelity of the 

program. Supports were embedded in the curriculum guide and lesson plans to reinforce key Alert 

Program® principles within each lesson, optimise student safety, and increase the program structure 

and expectations with the neurodevelopmental and learning needs of children affected by prenatal 

alcohol exposure in mind.5,7  

Table 1 shows the content of the Alert Program® as originally described and the adapted version 

used in the pilot study. The guide included introductory information about pilot study procedures 

and the role of the teacher in ensuring program fidelity. A set of ‘golden rules’ outlined key 

program concepts and ways the curriculum must be adhered to throughout the intervention period.22 

Weeks one to three focused on ‘Stage One’ of the original Alert Program® (Identifying Engine 

Speeds) and weeks four to eight focused on ‘Stage Two’ (Experimenting with Methods to Change 

Engine Speeds).14,22 Lessons were designed to be taught by the regular classroom teacher in a series 

of discrete weekly one hour sessions over one school term. However, during week five the 

requirements changed to six 20 minute lessons taught over the week to enable exploration of six 

different movement types (up and down, back and front, circles, heavy work, upside down and 

pushing and pulling).14 It was thought separating each movement into a shorter session would make 

learning easier. A description of additional activities, environmental modifications and ideas to 

embed program concepts and language across the week were included in an ‘engine tune-up’ 

section after each weekly lesson plan.22 Suggestions describing how teachers could continue 

embedding Alert Program® concepts and language into daily classroom routines were provided 

after the final lesson with guidance on how to move to ‘Stage Three’ of the program (Regulating 

Engine Speeds).12,22 All materials and resources referred to in the curriculum guide were made or 

purchased and provided to teachers. These included commercially licensed Alert Program® books, 

games and songs. A series of poster and picture cards displaying contextually appropriate images 

sourced from the internet were compiled by the study team. 
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Alert 

Program® 

Stage 

  

Alert Program® Mile Markers14 

 

 

Pilot Study Curriculum Guide  

Lesson Topic22 
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1 Students learn the engine words. 

 

1 Learning engine words (through activities 

and adult modelling) 

2 Adults label their own engines.  

3 Students develop awareness of the feel of their own 

engine speeds, using the adults’ labels as guides.  

2 Developing awareness and feel of 

different engine speeds  

4 Students learn to identify and label levels for 

themselves. 

 3 Students learn to identify and label engine 

levels for themselves  

5 Students label levels for themselves, outside therapy 

sessions. 
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6  Leaders introduce sensorimotor methods to change 

engine levels. 

 

4 Tools for the mouth  

7 Leaders identify sensorimotor preferences and sensory 

hypersensitivities.  

8 Students begin experimentation with choosing 

strategies. 

5 Tools for the body  

6 Tools for the hands  

7 Tools for the eyes 

8 Tools for the ears and program review  
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9 

 

10 

 

 

11 

 

 

12 

Students choose strategies independently 

 

Students use strategies independently, outside therapy 

session 

 

Students learn to change engine levels when options are 

limited 

 

Students continue receiving support 

 NOTE: The Alert Program® Stage Three 

Mile Markers were not included in this 

curriculum due to time restraints. 

Suggestions describing how teachers 

could continue embedding Alert 

Program® concepts and language were 

provided after the final lesson with 

guidance on how to move to ‘Stage 

Three’ of the program 

 

 

 

 

 

Table 1 - Content of Alert Program® as originally described and content of Alert Program® as 

adapted for pilot study. 

After each lesson, teachers, in their capacity as on-site collaborators, completed a lesson activity 

checklist and unstructured written reflections within the curriculum guide to indicate which lesson 

components were taught or how they were modified. Teachers also provided information about the 

suitability of particular resources used in the lessons. A 63-item questionnaire was designed and 

distributed through the online Qualtrics survey website to gauge teacher perceptions of the lessons, 

resources, overall curriculum and training following the completion of the pilot study. Teachers 

completed this survey as study participants. The WACHS occupational therapists were provided 

with de-identified data from the teacher lesson reflections and commented on how particular 

activities could be better adapted to suit the classroom, whilst maintaining program fidelity. The 

original Alert Program® authors also provided feedback on the revised curriculum and picture 

cards through a paid contractual arrangement. 
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Results of curriculum feedback 

The teachers provided a number of modifications that would be necessary to lessons one and two of 

the curriculum for use in Aboriginal community primary schools. Firstly, it was suggested that 

lesson one change to a classroom-based activity from an obstacle course due to the challenges of 

introducing the engine vocabulary whilst managing a class of students participating in a novel 

outdoor activity. Lesson one was also modified to include additional activities from ‘Mile Marker 

1’ in the Leader’s Guide.14 For lesson two, the number of stations in the obstacle course were 

reduced to minimise the time required for set-up and to be more easily managed by the teacher 

(especially when classroom support staff are unavailable). Finally, for lesson five which originally 

included the six 20-minute mini-lessons exploring the six different ways to move, teachers 

suggested changes, such that a single one-hour lesson should be delivered instead. This was done to 

avoid the difficulty of changing the classroom routine for that week. Engine level picture cards were 

also updated to include more contextually specific photographs and drawings.  

WACHS occupational therapists, having viewed the feedback from teachers provided some 

additional suggestions. Lesson five was changed to include a focus on ‘heavy work’ to the joints 

and muscles (proprioception) due to its effectiveness at regulating both high and low arousal levels 

to an optimal state.14 The exploration of alternative dynamic seating options, such as the use of 

inflatable cushions and therapy balls was also included as they could easily be implemented in the 

classroom environment.  

Both the teachers and occupational therapists agreed the selection of hand fidgets and tools for the 

mouth provided in equipment boxes should be re-evaluated. They were concerned students may 

misinterpret some of the tools as toys or rewards and thought it might result in behaviour 

management issues during class time. As such, fidgets that resembled toys (e.g. small plastic 

animals) and tools for the mouth that resembled food rewards (e.g. lollypops) were replaced with 

items such as elastic shoe laces (for fidgeting) and oxygen tubing (for chewing). These items were 

identified by teachers and occupational therapists as causing fewer behavioural issues during class 

time than the other fidgets and mouth tools trialled. Wilmes and Harrington also explain that for 

teachers to successfully incorporate sensory strategies into the classroom, they must receive 

adequate training in using such techniques.23 Additional guidance on how to introduce these tools to 

students was therefore incorporated into the revised teacher training plan. Teachers have since 

successfully incorporated the use of these tools into the classroom having noted ‘tools for the 

mouth’ being one of the most popular strategies for self-regulation.  
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Finally, the Alert Program® authors reviewed feedback from both the teachers and WACHS 

occupational therapists. They suggested including songs as a means to reinforce learning and 

memory of Alert Program® principles and movement breaks to add heavy work for arousal 

modulation in each lesson. Additionally, the authors suggested removing the optional ‘engine tune-

up’ activities at the end of each week from the curriculum or include them as activities in the actual 

lesson plan. Advice on how to incorporate movement breaks during transition times into teachers’ 

daily schedules were included in this section instead. These changes were made to ensure the Alert 

Program® dose would remain more consistent between classes and emphasise the importance of 

heavy work.  

Alert Program® training   

The second aim of Phase 2 was to provide training to teachers, school administration staff (e.g. 

school principal, deputy principal), Aboriginal and Islander education officers (AIEOs) and 

education assistants (EAs) in the key concepts and delivery of the Alert Program® curriculum.  

Teachers, AIEOs, EAs and the principal from the pilot study school were invited to attend two full 

days of training facilitated by researchers and complete five hours of independent study. This 

training was based on the full Alert Program® online training package. Staff were to undertake 

Modules 1 to 5, seven weeks prior to delivering the curriculum in their classroom. These modules 

covered the eight key concepts of the Alert Program®.24 The additional 13 online modules were to 

be covered at a second school development day and through independent learning once the program 

had commenced during the pilot study. These modules included information on sensory processing, 

the three stages of the Alert Program® and program adaptation ideas.24 It was anticipated the 

complete on-line training package would take 20 hours to complete. 

Teachers completed a lesser amount and used a different method of training due to unreliable 

internet access in the remote community setting. After negotiating off-line module access with the 

Alert Program® developers, staff were able to complete Modules 2 to 4 independently before 

attending another six-hour training session with researchers. This second face-to-face session 

covered Modules 5 to 11 which concluded with information about teaching and adapting Stage 

One.24 Through emphasis on experiential learning on-site and in the online course, the teachers in 

these trainings had the opportunity to learn about their own self-regulation needs and experiment by 

keeping themselves alert and attentive for learning (by using the same self-regulation strategies 

their students would be using in the classrooms). It is suggested that experiential learning can 

motivate teachers to engage with and apply new practices in their classroom.25 As such, it is 
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important teachers first understand their own self-regulation before implementing the Alert 

Program®, thereby improving their abilities to observe and support their students’ self-regulation.24  

Results of feedback from training sessions 

Many modifications needed to be made to the teacher training to enhance its relevance and 

feasibility for teaching in Australian Aboriginal community schools. Firstly, the planned duration of 

the training was too long to be feasible. In the pilot school, staff did not complete the full planned 

training, missing the last seven modules, covering Stage Two and Stage Three due to time 

constraints.24  

Secondly, school staff indicated a preference for a one day training session focused around key 

concepts of the program and the engine language prior to delivering the first lesson in their class. 

This included Modules 1 and 2 of the Alert Program® on-line training videos. Teachers also asked 

that this session include time to explore the curriculum and resources as a group to support 

implementation of practical lesson activities, such as obstacle courses. Teachers explained it was 

beneficial to attend a second six-hour workshop, covering Modules 3 to 5 after having taught Stage 

One of the program (week one to three lesson plans). Teachers reported that once they had practical 

experience implementing the curriculum, they could then better reflect upon the theoretical 

underpinnings of the program in relation to the school context. Due to the limited time schools and 

their staff have available for professional learning, it was also decided to exclude the remaining 

modules from future training plans. These modules focused on program development and 

adaptation24 and hence became unnecessary as teachers were provided with additional hours of on-

site training and a step by step curriculum guide to implement the intervention.  

PHASE 3: PILOT STUDY  

The pilot study was conducted at a small Aboriginal community school in the Fitzroy Valley where 

42 students were enrolled. The purpose was to evaluate the research processes, intervention, and 

assessment tools prior to the implementation of a larger empirical study in nine other school sites.  

Three teachers each taught multi-aged classes kindergarten to grade 3 (3.5-8.0 years), grade 3 to 5 

(8.0-10.0 years) and grade 5 to 7 (10.0-13.0 years). The teachers had been teaching at the school for 

between six and eighteen months and ranged in experience from new graduate to four years-

experience. While no AIEOs were working at the school, a non-Aboriginal EA was employed to 

provide support to the younger students. 
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Teachers delivered one 60-minute Alert Program® lesson once per week between weeks two and 

nine of school term three (July-September). This term was chosen to allow enough time to conduct 

formative Phases 1 and 2 in the first half of the school year (February to June) and to account for 

limited access to the school due to seasonal flooding which occurs in term four (October to 

December). Teachers received 13.5 hours of training prior to and during the implementation period. 

The curriculum guide and resources were provided to teachers and discussed with researchers in the 

week prior to the intervention period.  

All children attending the pilot school from kindergarten to grade 7 participated in the Alert 

Program® lessons. Of the 42 children attending the school, 27 were eligible to participate in the 

pilot study as assessed by age and attendance. Eighty nine percent were Aboriginal and had a 

language background other than English which included Kimberley Kriol and Gooniyandi (the 

traditional Aboriginal language of the area).26 Children enrolled in grades 1 to 5 (~6.0-12.0 years of 

age) who attended school at least 20% of the time in the six months preceding data collection were 

eligible to participate in outcome measure assessments, with consent from parents/caregivers. The 

participation rate was 96% (n = 26). 

Teachers completed a questionnaire and provided verbal feedback at the conclusion of the 

intervention as described in the Phase 2 results section. Direct child assessments, teacher and 

parent/caregiver questionnaires were used to assess changes to self-regulation, child behaviour, 

executive functioning and occupational performance (Table 2). Outcome measures were chosen 

after a literature review and consultation with the chief investigator group and experts. As English 

was an additional language for the majority of participants, assessments and scales were translated 

into Kimberley Kriol. A community researcher provided additional verbal translation of instructions 

and questions during parent/caregiver and child assessments. Additionally, computer tasks used in 

the direct testing were chosen for the minimal demands placed on students' literacy and numeracy 

abilities. Pilot study outcome results will be reported in a separate paper.  
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Pilot Study Assessments Outcome measures Modifications 

CHILD ASSESSMENTS 

Child Occupational Self –Assessment 27  Occupational performance  Reduction in the number of 

questions from 25 to 10. 

Questions were chosen based on 

face validity 

Computerised test battery using Psychology Experiment 

Building Language software:28 

 Go/No-Go Task 

 Match to Sample Task 

 Tower of London Task  

 Berg’s Card Sorting Test  

 

Executive functioning skills: 

Inhibitory control  

Short term memory  

Planning  

Set shifting  

Continued using 

Head Toes Knees and Shoulders task29 Inhibitory control 

Working memory 

Attention focusing  

Discontinued use   

 

PARENT RATED QUESTIONNAIRES  

Behavior Rating Inventory of Executive Function –

parent version3  

Executive functioning skills  Discontinued use of 86 item 

questionnaire and replace with 

12 item BRIEF2 Screening 

form30 

Strengths and Difficulties Questionnaire – parent 

version with impact supplement31 

Externalising and internalising 

behaviours  

Discontinued use 

Eyberg Child Behavior Inventory32 Conduct problems  Continued using 

 

TEACHER RATED QUESTIONNAIRES  

Behavior Rating Inventory of Executive Function – 

teacher version3 

Executive functioning skills Discontinued use of 86 item 

questionnaire and replace with 

12 item BRIEF2 Screening form 

Strengths and Difficulties Questionnaire – teacher 

version with impact supplement31 

 Discontinued use 

Sutter Eyberg Student Behavior Inventory-Revised32  Continued using 

Table 2 – Outcome measures.  

RESULTS OF FEEDBACK FROM PILOT STUDY 

During the pilot study feedback from school staff, parents, researchers in the field and other key 

stakeholders indicated the teacher and parent rated questionnaires were extremely time consuming 

and hence burdensome for teachers (15-20 min per child) and parents (40-60 min per child). This 

led to some parents/caregivers withdrawing their participation at the follow-up, suggesting that use 

of these questionnaires in the cluster RCT may contribute to an unacceptable rate of drop outs. 

Researchers also indicated it would not be feasible to collect all the data from each participant 

group within the available time frame, and within the budget for the larger RCT.  

Many questions in the Behavior Rating Inventory of Executive Function (BRIEF)3 were flagged by 

both parents and teachers as irrelevant to children attending Aboriginal community primary schools. 

These questions included those related to homework, completing assignments and remembering 

belongings, such as backpacks and lunchboxes. One parent questioned the cultural appropriateness 
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of asking so many questions of families which had little relevance to their daily home lives, for 

example: ‘written work is poorly organised’3 as children in this setting typically do not complete 

pen and paper tasks, such as homework, outside of the school environment. Parents also indicated 

that teachers would be better placed to answer any school related questions about their child. 

Similarly, the Child Occupational Self-Assessment27 included questions not relevant to students’ 

school experiences but more relevant for identifying client directed treatment goals, for example 

‘eat my meals without any help’.27  

In response to this feedback and a review of the pilot study findings by researchers, school staff, 

community members and the chief investigator group, which included an occupational therapist 

(TJ), the assessment battery was modified to make it more feasible for the larger empirical study 

(Table 2).  

CONCLUSION  

It is important that before behavioural interventions are delivered and evaluated in remote 

Aboriginal communities they are piloted and modified to ensure their relevance to the cultural 

setting.33 Occupational therapist, teacher, family and community involvement in the project’s 

formative stage was critical to identifying barriers to program implementation, both within the 

community and the classroom environment. Engagement of key research partners in the planning, 

adaptation and modification of the intervention and research protocols was reliant on their early 

involvement in the project.34 This process provides a model for other researchers and clinicians who 

aim to develop and implement culturally-relevant rehabilitation or educational interventions.   

This formative evaluation has important implications for occupational therapy research and 

practice, providing information about an approach that could be adopted for other paediatric 

rehabilitative programs for rural and remote communities. Illustrating how the Alert Program® was 

adapted and successfully integrated into a classroom curriculum within a remote WA community, 

provides insights for how this may be accomplished in similar contexts. Remote geographic 

locations pose pragmatic challenges to service provision. In this region, WACHS occupational 

therapists travel up to ten hours return from their base to provide services to schools. These are 

typically provided once to twice per school term and currently focus on acute referrals. This 

collaborative research approach reflected a process not only for considering locally relevant cultural 

factors, but also how components of training, implementation fidelity and outcome measurement, 
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which are important facets of consultative models of occupational therapy practice, were adjusted 

and established.35   

Occupational therapists and teachers identified aspects of the Alert Program® training that needed 

to be modified due to constraints and cultural relevance to Aboriginal community schools. Their 

suggestions also informed important practical modifications required to increase program 

adherence. Teachers and parents/caregivers reported the proposed evaluation was burdensome, 

suggesting these would lead to high dropout rates and the collection of poor quality data. 

Results of this formative process also highlight elements of community-centred practice where 

research team members worked closely with a variety of community based stakeholders including 

locally based occupational therapists, educators and families. Feedback was sought and utilised 

during multiple phases this being critical to the pilot project’s success whereby researchers worked 

with, rather than simply within, the community.35  

Overall, positive feedback was received from both the occupational therapists, teachers and 

community members about the implementation of the Alert Program® intervention. It is hoped that 

by tailoring the program to address the cultural factors and contextual complexities that exist within 

remote Aboriginal communities, the conduct of a larger empirical study will be more feasible for 

researchers, community members and school staff. Effective implementation of this program is key 

to delivering robust evidence about the efficacy of a self-regulation intervention in remote 

Aboriginal communities where the prevalence of FASD in primary school age children remains of 

great concern.8   
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CHAPTER THREE  

Improving self-regulation and executive functioning skills in primary school 

children in a remote Australian Aboriginal community: A pilot study of the 

Alert Program®
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CHAPTER SUMMARY 

Chapter Three is presented as the accepted version of the following article published in the 

Australian Journal of Education: Wagner B, Carmichael Olson H, Symons M, Mazzucchelli TG, 

Jirikowic T, Latimer J, Watkins R, Cross D, Boulton J, Wright E, Carter M, Bruce K, Cherel S, 

Fitzpatrick J. Improving self-regulation and executive functioning skills in primary school children 

in a remote Australian Aboriginal community: a pilot study of the Alert Program®. Australian 

Journal of Education [Internet]. 2019;63(1):98-115, which has been published in final form at 

https://journals.sagepub.com/doi/abs/10.1177/0004944119826206. 

This chapter expands on the formative work described in Chapter Two by presenting student 

outcome data and key learnings from the Alert Program® pilot study that were later used to refine 

the study design, processes, and protocols for a self-controlled cluster randomised trial of the 

program.  

 

https://journals.sagepub.com/doi/abs/10.1177/0004944119826206
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ABSTRACT  

Self-regulation and executive functioning impairments are common in children with fetal alcohol 

spectrum disorder (FASD). Given the high rates of FASD identified amongst Fitzroy Valley 

children, the Alert Program® was identified as a culturally safe intervention for use in local primary 

schools. 

Researchers collaborated with Aboriginal Elders, community members and staff from a Fitzroy 

Valley primary school to trial the Alert Program®. Teachers were trained to deliver eight Alert 

Program® lessons to children in class. Self-regulation and executive functioning were measured 

using teacher and parent/caregiver questionnaires three times. Data were analysed using repeated-

measures ANOVA.  

Teacher-led delivery of the Alert Program® was feasible in a region with high FASD rates. As 

measured by teacher and parent/caregiver ratings, this curriculum may improve the self-regulation 

and executive functioning of children for some outcomes and provide sustained effects for some 

children. 

This community partnered pilot research, evaluated a school-based program to reduce the 

behavioural impact of FASD and informed design of a larger trial across eight Aboriginal 

community schools. 
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INTRODUCTION 

Executive functioning and self-regulation skills are integral to success in daily life and fundamental 

in the school context.1 At school, executive functioning and self-regulatory abilities enable children 

to concentrate on learning, ignore distractions, organise themselves, follow rules and instructions, 

remember things, and monitor and change behaviour in response to feedback. When these skills are 

impaired, children can struggle with learning and exhibit externalising behaviour problems which 

can negatively impact academic and social outcomes.2,3 

Executive functions are a set of interrelated cognitive processes that contribute to goal directed 

behaviour.4 These processes include working memory, inhibitory control, cognitive flexibility, 

planning, organisation, monitoring and initiation.1,2 Self-regulation involves the ability to change or 

maintain an appropriate level of arousal to meet situational demands.1 Executive functioning and 

self-regulation abilities are similar as both involve inhibition and the use of planning to achieve 

goals.1,2 Without these skills, disruptive and problematic behaviours can manifest in children in a 

range of environments, including at home and in school.6,7 Executive functioning and self-

regulation impairments are commonly observed in children with fetal alcohol spectrum disorder 

(FASD).8,9 FASD is a term referring to a set of lifelong neurodevelopmental conditions associated 

with prenatal exposure to alcohol.10 Further, children’s exposure to adverse childhood experiences, 

including early life trauma (ELT), poverty and stress can impact the development of these skills.11,12  

In 2009, Aboriginal community leaders from the remote Fitzroy Valley region of Western 

Australia, courageously sought to address the locally identified concern that FASD and ELT were 

impacting local children and families.13 The culturally rich Fitzroy Valley is home to approximately 

3,500 people from the Bunuba, Walmajarri, Gooniyandi, Wangkatjunga and Nyikina language 

groups who live in 45 distinct Aboriginal communities.14 Whilst FASD is an issue affecting both 

Indigenous and non-Indigenous communities, from a range of socioeconomic, educational and 

cultural backgrounds15, Fitzroy Valley leaders were particularly concerned about the impact of 

FASD and ELT on the preservation of Aboriginal cultural traditions, stories and languages.16,17 

Subsequently, local Aboriginal leaders established a ‘Circle of Friends’1 with whom they 

                                                      

1 The Circle of Friends included representatives from local Aboriginal organisations and communities including Marninwarntikura Women’s 

Resource Centre, Nindilingarri Cultural Health Service, Fitzroy Valley Futures Forum, and carers of children with FASD/ELT. Key local, national 

and international health, justice and education organisations were also invited to support the Marulu Strategy and Lililwan Project.  
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collaborated to develop and implement the Marulu2 Strategy – a community led initiative designed 

to prevent and diagnose FASD, and support individuals and families affected by FASD and ELT.17 

The Lililwan3 Study, was part of the Marulu Strategy and focused on diagnosis. It was initiated by 

the local Aboriginal community, and was the first Australian study of the prevalence of FASD 

identifying a prevalence rate of 194 per 1000 children.18 Thirty percent of all children in this study 

were identified with possible executive functioning problems, using brief screening measures.18 

This included children with a FASD diagnosis but also 21% of children without a FASD diagnosis. 

Data from the 2005 Western Australian Aboriginal Child Health Survey (WAACHS) also reported 

many children in this region at risk of clinically significant emotional or behavioural problems 

(22%), and conduct disorders (38%). During the WAACHS survey, 21% of children’s carers also 

reported their family experiencing seven or more life stressors, for example, family break-up, 

financial problems or chronic illness.19 Lililwan Study and WAACHS data suggest that both FASD 

and adverse childhood experiences may contribute to the executive functioning and self-regulation 

difficulties experienced by Fitzroy Valley children.11,18,20  

During the Lililwan Study parents/carers, community Elders, and school staff identified an urgent 

need for locally relevant and culturally safe strategies to support Fitzroy Valley children improve 

behaviour, learning and attention at school. Self-regulation and executive functioning skills are also 

important in this context to support the intergenerational transmission of language and culture.13 

Unfortunately, in the Fitzroy Valley it is not possible to offer regular therapy from specialists such 

as occupational therapists to support children with FASD, due to limited resources and vast 

distances clinicians must travel to reach children and their families.21 An alternative way to support 

children’s self-regulation and executive functioning development is via a classroom-based program 

delivered by trained teachers and school support staff, such as a curriculum version of the Alert 

Program®. This would enable staff to embed Alert Program® concepts in the usual school day, 

providing opportunities for children and staff to practise program language and strategies. 

Importantly, classroom delivery enables all children, not just those with a FASD diagnosis, to learn 

about and develop strategies to improve self-regulation. Additionally, school staff who live in the 

communities can further share program language and strategies with parents/caregivers through 

their strong community relationships.  

                                                      

2 Marulu means ‘precious, worth nurturing’ in the local Bunuba language  

3 Lililwan is a Kimberley Kriol word meaning ‘all the little ones’  
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The Alert Program® was identified as a promising intervention following positive feedback from 

Fitzroy Valley based clinicians and school staff who had used the program in a limited manner in 

local classrooms.22,23 Additional discussions with key local stakeholders and review of FASD 

intervention literature 24 further supported the choice to adapt and trial the Alert Program® for use 

in Fitzroy Valley classrooms. The Alert Program®, developed in the United States of America, 

supports children to understand the concepts of arousal/alertness and self-regulation through the 

analogy of a car engine. Levels of alertness (explained to children as their ‘engine level’) are 

described as being in a ‘high’, ‘low’, or ‘just right’ state.25 Children, and their caregivers, are taught 

sensorimotor strategies they can use to self-regulate by changing or maintaining an optimal level of 

arousal/alertness to suit the task at hand.  

There are currently no studies assessing the effectiveness of a classroom-based Alert Program® for 

improving executive functioning and self-regulation when delivered by teachers in Australia or 

within remote community schools. Three previous international studies reported significant 

improvements in self-regulation and executive functioning of children with FASD aged between six 

and 12 years after receiving the Alert Program® in clinic settings.26-28 None of these programs were 

conducted in Indigenous settings. Outcomes were measured using parent rated and child measures 

that included the Behavior Rating Inventory of Executive Function (BRIEF)26-28 and Roberts 

Apperception Test for Children.26 A small number of studies have evaluated use of the Alert 

Program® in classrooms by teachers. While these studies did not focus on Indigenous children or 

those with FASD, the authors concluded the Alert Program® had promoted improvements to 

children’s self-regulation.29,30   

This pilot study aimed to provide preliminary findings on effectiveness— but also, importantly, to 

refine the design of a larger self-controlled cluster randomised trial in partnership with Fitzroy 

Valley communities and associated primary schools.31 In this pilot study, it was hypothesised that 

children’s self-regulatory behaviours and executive functioning skills, rated by teachers and 

parents/caregivers, would improve following the implementation of the Alert Program® curriculum 

by trained teachers in their classrooms. Results and key lessons from this pilot study are described 

in this paper. In depth discussion and learnings from the year-long formative process, of which the 

pilot study was a part, are described in a separate paper.23  
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MATERIALS AND METHODS 

Community collaboration 

‘Brokerage’ is a key mechanism that strengthens organisations’ and individuals’ ability to develop 

culturally secure ways of working with Aboriginal communities. It involves the development of 

two-way communication, respect, trust and community protocols in consultation with Aboriginal 

community leaders and Elders.32,33 Therefore, as part of project planning, relationships between 

researchers and community leaders involved in the earlier community led Marulu FASD/ELT 

Strategy and Lililwan FASD prevalence study were re-established. The current study represents a 

direct response to the high FASD prevalence documented in the Fitzroy Valley, and concern raised 

by the impact of ELT. The chief executive officer of the local Aboriginal health organisation 

partnered with researchers to provide cultural expertise in developing the research protocol and was 

appointed as a project investigator (MC). Additionally, five of the original Lililwan prevalence 

study collaborators (JL, JF, HCO), including Aboriginal leaders from local education (EW) and 

community organisations (MC), were study investigators and contributed to the preliminary project 

planning and ongoing decision making.  

Setting  

The pilot study was conducted in a remote Aboriginal community in the Fitzroy Valley region of 

WA. The community comprises 135 residents, mostly Australian Aboriginal people.14 The closest 

town, Fitzroy Crossing, is located 2,600 kilometres from the WA capital city of Perth. Following 

input from local stakeholders, the study coordinator (BW), who had lived and worked in the Fitzroy 

Valley as an educator for over five years, met with several Aboriginal Elders from the community 

to discuss the Alert Program® study. Elders agreed that their community would be a suitable 

location to conduct the initial formative work and pilot study. Following the advice of Elders, 

school support and ethical approvals, a barbecue was held at the local school to discuss the study 

with local families. The local community primary school had 42 children with a teacher in each of 

three multi-year classes; Kindergarten to Year 3 (3.5 - 9.5 years of age), Year 3 to 5 (7.5 – 11.5 

years of age) and Year 5 to 7 (9.5 – 13.5 years of age). The Kindergarten to Year 3 class received 

support from an education assistant.  

Community researcher role  

Aboriginal Elders not only guide community decision making, but also develop and mentor others 

in their community.34 Therefore, based on the recommendation of local Elders, a lead Aboriginal 
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community researcher (SC) was recruited to work in a two-way partnership with the study 

coordinator to foster culturally secure research processes.35 The lead community researcher 

provided vital expertise in cultural protocols, local languages, and relationship facilitation for non-

Aboriginal research team members. Further, the lead community researcher sought feedback from 

local families about the suitability of research protocols and practices. Two additional community 

researchers were later recruited and, following two-way capacity building, community researchers 

also conducted participant recruitment and consent, data collection and entry, and dissemination of 

results.  

Recruitment and consent  

Following the consultation and recruitment phase, Aboriginal community researchers and the study 

coordinator undertook home visits over a two-week period to further discuss the study with families 

and to seek written consent for their child’s involvement. The community researchers verbally 

translated study documents into Kimberley Kriol or the local Aboriginal language, as English is a 

second or third language for many residents.  

Inclusion criteria  

All children enrolled in Years 1 to 5 who had attended 20% or more school days in the six months 

prior to data collection were eligible for the pilot study. This ensured teachers had sufficient 

knowledge of children’s behaviours to complete the study questionnaires. School attendance in this 

region varies greatly, impacted by a range of complex social, cultural, health and locational 

factors.36 

Study design 

This pilot study used a single group pre-, post- and follow-up intervention design. All children 

received the intervention in their regular classroom.  

Ethical approvals  

Ethics approval was provided by the University of WA Human Research Ethics Committee 

(RA/4/1/7234), the WA Aboriginal Health Ethics Committee (601) and the WA Country Health 

Service (2015:04). Additional approvals were provided by the Kimberley Aboriginal Health 

Planning Forum Research Sub-Committee and the WA Department of Education.  
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Alert Program® intervention  

Suitable training for school staff, including teachers and Aboriginal and Islander Education 

Officers, in the classroom intervention was developed by the study coordinator and a local 

occupational therapist by adapting original Alert Program® resources with the support of the 

program designers. Both had experience working in Fitzroy Valley schools and had completed the 

Alert Program® Online Course. During the pilot study, school staff trialled the proposed training, 

lesson plans and resources. Staff then provided in-depth feedback which helped researchers refine 

the intervention that would later be used in the main trial.   

The formative process and intervention have been described by Wagner et al.23 Briefly, teachers 

delivered eight, one-hour Alert Program® lessons to children during class for eight weeks from July 

to September, 2015. Lessons focused on Stage One and Two of the original three-stage Alert 

Program®. During lessons one to three, children learnt to recognise engine levels and use the 

associated program language. Children then experimented with sensorimotor tools to maintain or 

modify engine levels during weeks four to eight. Following the final lesson, the curriculum guide 

provided ideas to help students independently regulate their engine levels which relates to Alert 

Program® Stage Three.37 All children attending school received Alert Program® lessons regardless 

of their study enrolment. The research team provided teachers with all equipment and resources 

needed to deliver the program. 

School staff training involved a combination of face-to-face delivery by the study coordinator and 

video modules from the Alert Program® Online Course. Prior to program delivery, staff attended a 

half-day training session covering the study’s purpose, information about FASD, definitions of self-

regulation and executive functioning, and an overview of the Alert Program®. Following training 

session one, but prior to Alert Program® lesson delivery, teachers received individual instruction on 

how to use the curriculum guide. Between weeks one and three of program delivery, teachers 

independently viewed the relevant Alert Program® Online Course modules. Between weeks three 

and four of lesson delivery, the study coordinator facilitated a further group training session, 

discussed teacher experiences, clarified aspects of lesson delivery, and teachers viewed additional 

Alert Program® modules.23 

Outcome measures  

Pilot study outcome measures were chosen following consultation with project investigators, local 

Aboriginal leaders, and local clinicians. Considerable time was spent determining the optimal 
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outcome measures with consideration of the time demands on families and teachers balanced with 

the need for valid and reliable outcome measures.23   

Teacher Sutter-Eyberg Student Behavior Inventory-Revised (SESBI-R) & Parent Eyberg Child Behavior 

Inventory (ECBI)    

The 38-item teacher rated SESBI-R and the 36-item parent rated ECBI are measures of disruptive 

behaviour and were used as proxy measures of self-regulation.38 Teachers and parents/caregivers 

rated the frequency of disruptive behaviours on a 7-point ‘Intensity’ scale ranging from never [‘1’] 

to always [‘7’]. Summed Intensity scores greater than 150 on the teacher questionnaire and 130 on 

the parent form are considered clinically significant requiring further investigation. The SESBI-R 

and ECBI Intensity scales have high internal consistency (α = .95 and .98 respectively) and 

reliability (r = .87 and .80).38  

Behavior Rating Inventory of Executive Function 2 (BRIEF2) – Teacher and Parent Screening Forms 

In this pilot study, executive functioning was measured at pre-and post-intervention using the 

teacher- and parent-rated 86-item BRIEF questionnaire. Whilst local stakeholders were involved in 

this choice of measure, subsequent feedback from participants indicated that the full BRIEF was 

onerous, and some items not contextually appropriate.23 Given that a 12-item BRIEF2 Screening 

Form became available during the pilot study, it was agreed by stakeholders and researchers to use 

this questionnaire at follow-up. Raw scores on both teacher and parent BRIEF2 Screening Forms 

are highly correlated to the full BRIEF2 Global Executive Composite scores in clinical and 

standardised samples (r ≥ .93).39 Thus, the 12 BRIEF2 Screening Form questions were extracted for 

analysis from the full BRIEF administered at pre-test, and the term ‘BRIEF2 Screening Form’ is 

used to refer to data derived in this pilot study. Frequency of child behaviours are rated by parents 

as occurring never [‘1’], sometimes [‘2’] or often [‘3’]. The teacher and parent BRIEF2 Screening 

Forms incorporate emotional, cognitive and behavioural regulation items.39 Clinical relevance of 

summed total scores (‘normal’, ‘potentially clinically significant’ or ‘clinically significant’) is 

determined by age and gender. Internal consistency and test-retest reliability of the teacher (α = .91, 

r = .87) and parent (α = .91, r = .87) BRIEF2 Screening Forms are high.39  

Additional feedback from Aboriginal community researchers and local educators indicated two of 

the 12 questions on the parent BRIEF2 Screening Form were not relevant to the remote community 

settings in which children lived (Q6: Does not plan ahead for school assignments, Q7: Written work 

is poorly organized).23 After communication with authors of the BRIEF2, these two questions were 



100 

 

removed from the parent Screening Form at follow-up and the remaining three cognitive regulation 

items were pro-rated to derive scores for questions six and seven (see above).  

Data collection  

Teacher and parent/caregiver questionnaires were collected during three 2-week periods. The first 

data collection period occurred just prior to delivery of the intervention (pre), the second occurred 

immediately following the intervention (post) and the final data were collected at 8 weeks (follow-

up; Figure 1). There was an unavoidable overlap between data collection and the commencement 

and conclusion of the intervention (24%, 35% and 26% of children with pre-intervention teacher 

data, pre-intervention parent/caregiver data and post-intervention parent/caregiver data 

respectively). Researchers recognised the need for flexible data collection processes to enable 

sufficient time for questionnaires to be completed with parents/caregivers.35 Many families travel to 

and from surrounding communities for cultural reasons; examples include ‘sorry business’4 or 

personal business such as shopping and medical appointments.40 Consequently, parents/caregivers 

were not always available during research team visits. Extending the data collection period into the 

intervention phase also provided teachers sufficient time to complete all questionnaires for their 

children while managing the intensity of teaching responsibilities in these remote communities.  

Parents/caregivers completed questionnaires for their child during home visits conducted by an 

Aboriginal community researcher, accompanied by a research assistant or the study coordinator. As 

detailed elsewhere, verbal and written translations of questionnaire items into local Aboriginal 

languages were provided to parents/caregivers by community researchers as needed.23 Teachers 

independently completed children’s questionnaires with parent/caregiver consent.  

Period of schooling  

Term 3 (July – Sept 2015) School 

holidays 

Term 4 (Oct - Dec 2015) 

Week 1 Week 2 Week 3-8 Week 9 Week 10 Two 

weeks  

Week 1–

5 

Week 6-7 Week 9-

10 

Period of research 

Consent   

Pre-intervention data 

collection  

 Post-intervention data 

collection 

 8-weeks 

follow-up 

data 

collection 

 

Regular 

schooling 

Alert Program® intervention Regular 

schooling 

School 

holidays  

Regular  

schooling 

 

Figure 1 - Alert Program® pilot study timeline. 

                                                      

4 ‘Sorry business’ refers to the period of mourning, cultural obligations, protocols and practices in which Aboriginal people have a responsibility to 

participate following the death of a person within extended kinship networks. The timeline for this process is determined by the Elders.   
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Data analysis 

Data were analysed using repeated measures analysis of variance (ANOVA) in SPSS version 25. 

Changes in teacher and parent/caregiver ratings of children were assessed at the .05 level of 

significance from: (1) immediately before the Alert Program® began (pre-intervention) to 

immediately after the Alert Program® was completed (post-intervention); (2) post-intervention to 

eight weeks after the Alert Program® was completed (follow-up); and (3) pre- intervention to 

follow-up. Prior to analysis, box-plots were inspected for outliers and removed if caused by data 

entry or measurement errors. Normality was assessed using Shapiro Wilk’s test. Due to the 

robustness of repeated measures ANOVA, non-normally distributed data (p < .05) were retained for 

analysis.41 The assumption of sphericity was assessed using Mauchley’s Test of Sphericity. Where 

sphericity was violated (p <.05), a Greenhouse-Geisser correction was applied. ANOVA post-hoc 

analyses using Bonferroni’s adjustment were used to compare mean differences of assessment 

scores between each time-point. Effect sizes were defined by partial eta square cut offs of; small = 

.02; medium = .13; large  = .26.42 Due to the overlap between data collection and deployment of the 

intervention, sensitivity analyses were also performed. Participants for whom pre-intervention data 

collection took place on the day of or after the first Alert Program® lesson were removed and 

analysis re-run per procedures above. Primary results are reported unless specified as referring to 

sensitivity analyses. Confounders were not controlled for in either primary or sensitivity analyses 

due to small sample size.  

RESULTS  

Participants 

Of 27 eligible children, 25 were enrolled in the study (93%) following written consent from 

parents/caregivers. Children’s demographics are reported in Table 1. The mean age at consent was 

8.8 years old (SD = 1.35), ranging from 6.2 to 11.9 years. 

Of the 25 children enrolled in the pilot study, two left the community following pre-intervention 

data collection. Other reasons for loss to follow-up included families declining to complete 

questionnaires at one or more time-points or being away from the community for cultural, medical 

or other personal reasons during data collection visits. The number of participants with data for each 

outcome measure and timepoint are stated in Table 2.  
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Demographics  Total Percentage 

Sex N % 

   Male 12  48 

   Female 13  52 

Indigenous Status    

   Indigenous  23 92 

   Non-Indigenous   2 8 

School Year Level    

   Year 1   3 12 

   Year 2   4 16 

   Year 3  6 24 

   Year 4   8 32 

   Year 5   4 16 

Table 1 - Demographics of children enrolled in the Alert Program® pilot study. 

 

Questionnaire completion  SESBI-R T-BRIEF ECBI P-BRIEF 

Pre- 25 (100%) 25 (100%) 20 (80%) 20 (80%) 

Post-  23 (92%) 23 (92%) 15 (60%) 16 (64%) 

Follow-up 23 (92%) 23 (92%) 15 (60%) 15 (60%) 

Primary analysis  23 (92%) 23 (92%) 11 (44%) 12 (48%) 

Sensitivity analysis  17 (68% 17 (68%) 10 (40%) 11 (44%) 

Table 2 - Questionnaire completion figures and final number of participants included in data 

analysis. 

 

Outcomes 

Mean scores and standard deviations for each assessment are shown in Table 3. Post-hoc ANOVA 

analysis results are presented in Table 4. 

 Time-point 

Pre- Post- 8-weeks follow-up 

Measures M* (SD) M (SD) M (SD) 

TEACHER     

SESBI-R Intensity raw score (n = 23) 147.78 (45.65) 134.87 (33.40) 119.83 (32.59) 

Teacher BRIEF2 Screening Form raw score (n = 23) 25.35 (4.40) 21.83 (4.46) 23.22 (4.41) 

PARENT/CAREGIVER    

ECBI Intensity raw score (n = 11) 133.91 (34.68) 108.55 (27.79) 100.55 (41.24) 

Parent BRIEF2 Screening Form raw score (n = 12) 23 (6.12)  18.75 (4.33) 21.83 (6.73) 

* Decrease in mean scores indicates improvement 

Table 3 - Change in children’s mean assessment scores across time-points. 
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Measures MD* SE p  95% CI  

TEACHER  

SESBI-R Intensity raw score 

    

Pre- to post 12.91 5.29 .069 -.79, 26.61 

Post-to follow-up 15.04 3.77 .002 5.29, 24.80 

Pre- to follow-up 27.96 5.87 <.001 12.70, 43.15 

Teacher BRIEF2 Screening Form  

raw score 

    

Pre- to post 3.52 .87 .002 1.28, 5.77 

Post-to follow-up -1.39 1.00 .538 -3.99, 1.21 

Pre- to follow-up 2.13 .85 .062 -.08, 4.34  

PARENT/CAREGIVER 

ECBI Intensity raw score 

    

Pre- to post 25.36 8.63 .044 .61, 50.12 

Post-to follow-up 8.00 12.22 1.00 -27.07, 43.07 

Pre- to follow-up 33.36 8.08 .006 10.16, 56.57 

Parent BRIEF2 Screening Form  

raw score  

    

Pre- to post 4.25 1.05 .006 1.28, 7.22 

Post-to follow-up -3.08 1.18 .073 -6.42, 0.25 

Pre- to follow-up 1.17 1.42 1.00 -2.85, 5.18 

* Higher mean differences indicate greater improvement   

Table 4 - ANOVA post-hoc values for child assessments. 

 

Teacher Sutter-Eyberg Child Behavior Inventory (SESBI-R) 

SESBI-R Intensity scores decreased significantly over time with a large effect size following the 

Alert Program® intervention (F[1.64, 36.11] = 15.351, p <.001). Sensitivity analysis excluding 

children with data collection overlapping the intervention period confirmed robustness of primary 

analysis results (n = 17). This reduction in mean Intensity scores indicates a decrease in the 

frequency of children’s disruptive behaviour as rated by teachers. Post-hoc primary and sensitivity 

analyses showed mean differences in children’s Intensity scores reduced significantly from: (1) pre-

intervention to follow-up; and (2) post-intervention to follow-up. Scores decreased between (3) pre- 

and post- intervention, however the difference was not statistically significant (Table 4).  

Of the 23 children with data for all three time-points, four children moved from above to below the 

SESBI-R clinical cut-off score post-intervention. This improvement was maintained by three of 

these children at follow-up. Additionally, three children moved from above to below the clinical 

cut-off score at post-intervention. Of the remaining 17 children, 15 did not move above or below the 

clinical cut-off score at any time-point.  
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Teacher Behavior Rating Inventory of Executive Function 2 (BRIEF2) Screening Form  

Teacher ratings following the Alert Program® intervention showed a significant reduction in total 

raw scores as measured using the BRIEF2 Screening Form (F(2, 44) = 7.594, p <.001) with a large 

effect size. This reduction in mean scores indicates improvements to children’s executive 

functioning behaviours as rated by teachers. The sensitivity analysis also indicated a significant 

impact of the Alert Program® over time with a medium effect size (n = 17). Post-hoc primary 

testing revealed a statistically significant decrease in children’s mean total scores from: (1) pre- to 

post-intervention.  There were no statistically significant changes from: (2) post-intervention to 

follow-up; or (3), pre-intervention to follow-up (Table 4). Unlike post-hoc primary analysis, post-

hoc sensitivity analysis showed no significant changes at any timepoint.  

Of the 23 children who had data across all three time-points, six children moved to a less clinically 

elevated category on the BRIEF2 Screening Form with three children maintaining the improvement 

at follow-up. Seventeen children did not move between the three BRIEF2 Screening Form clinically 

relevant categories.  

Parent Eyberg Child Behavior Inventory (ECBI) 

There was a significant reduction over the Alert Program® intervention period in children’s ECBI 

Intensity scores with a large effect size (F[2, 20] = 6.298, p = .008). This reduction in mean 

Intensity scores indicates improvements to children’s disruptive behaviour as rated by 

parents/caregivers. Sensitivity analysis results echoed primary analysis findings (n = 10). Primary 

post-hoc testing revealed significant improvements to children’s ECBI Intensity scores from: (1) 

pre- to post-intervention; and (2) pre-intervention to follow-up. Whilst mean scores decreased from 

(3) post-intervention to follow-up, this finding was not statistically significant (Table 4). Post-hoc 

sensitivity analysis results revealed only significant improvements to children’s ECBI Intensity 

scores from pre-intervention to follow-up. The mean difference in pre-intervention to post-

intervention scores following post-hoc sensitivity analysis was greater than post-hoc primary 

analysis, however this change was not significant.  

Of the 11 children who had data for all three time-points, six children moved from above to below 

the ECBI Intensity clinical cut-off score post-intervention. This improvement was maintained by 

four children at follow-up. Five children did not move above or below the clinical cut-off score.  
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Parent Behavior Rating Inventory of Executive Function (BRIEF2) Screening Form  

Within subjects analysis showed that parent/caregivers ratings of children using the total raw scores 

of the BRIEF2 Screening Form decreased significantly over time following the Alert Program® 

intervention with a large effect size (F[2, 22] = 6.377, p = .007). Sensitivity analysis results also 

indicated significant improvements (n = 11). These decreases in scores indicate improvements to 

children’s executive functioning behaviours as rated by parents/caregivers. Both primary and 

sensitivity analysis post-hoc testing indicated children scores decreased significantly from: (1) pre- 

to post-intervention, but not from (2) post-intervention to follow-up; or (3) pre-intervention to 

follow-up (Table 4).  

Of the 12 children who had data for all three time-points, six children did not move between the 

three BRIEF2 Screening Form clinically relevant categories. Of the remaining six children, four 

improved at one or more time-points although only one maintained the improvement at follow-up. 

DISCUSSION  

Previous Alert Program® research has shown improvements in behaviour regulation and executive 

functioning among children with FASD in one-on-one and group therapy.26-28 However, it was 

unknown whether a curriculum-based approach to delivering the Alert Program® in remote 

Aboriginal community schools, where high rates of FASD are known to exist, would be feasible 

and effective. Following a year-long formative process conducted in collaboration with a locally 

based Aboriginal cultural health organisation, community researchers, Elders, Aboriginal and 

Islander Education Officers and teachers, this pilot study found that teacher-led delivery of an Alert 

Program® curriculum is feasible in remote schools.23 This curriculum may improve the self-

regulation behaviours and executive functioning skills of children in a region where high rates of 

FASD and adverse childhood experiences may have contributed to impairment.18,19  

The frequency of disruptive behaviours (a proxy measure of self-regulation), as rated by teachers 

and parents/caregivers on the SESBI-R and ECBI Intensity scales, decreased at each successive 

time-point from pre-intervention to eight-weeks follow-up. Teachers were encouraged to embed 

Alert Program® language and concepts in their teaching following the intervention period and this 

may enable children to self-regulate at school outside the discrete one-hour lessons. For those for 

whom data were available, the reduction in disruptive behaviours reported by parents/caregivers 

suggests children were also better able to self-regulate at home following the intervention. Primary 
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analyses indicated children’s executive functioning skills, as rated by teachers and 

parents/caregivers on the BRIEF2 Screening Forms, also improved significantly from pre- to post-

intervention. Interestingly, unlike SESBI-R and ECBI results, BRIEF2 scores did not change 

significantly from pre-intervention to follow-up. It is important to note that post-hoc sensitivity 

analysis revealed no significant changes to children’s scores, as rated by teachers at any timepoint.  

Findings from this pilot study and concurrent formative work have informed study protocols for a 

larger Fitzroy Valley Alert Program® cluster randomised trial.31 The strengths of the current pilot 

study include the high level of community and stakeholder input that followed re-establishment of 

partnerships from previous community led studies (Lililwan FASD prevalence study and Marulu 

FASD Strategy). Local Aboriginal community researcher capacity was developed, with Aboriginal 

community researchers trained in the project and questionnaire methods. Non-Aboriginal 

researchers received guidance from Aboriginal Elders and community researchers to improve their 

cultural responsiveness. To enhance translation of findings and community capacity, Alert 

Program® curriculum guides were provided for teachers at the end of the project, enabling them to 

continue teaching the program to new incoming students. Whole-of-class program delivery was a 

strength, as it maximised exposure of students to the intervention language and strategies in a 

resource-limited environment.   

While results regarding improvement in disruptive behaviour (and likely enhanced self-regulation) 

are encouraging, this pilot study had limitations. Blinding of researchers, teachers and 

parents/caregivers to intervention delivery and timing was not possible due to the single group 

design. This may have biased teacher and/or parent results. This means that study results should be 

interpreted with caution. Also, pre- and post-intervention data-collection overlapped with the first 

and/or last Alert Program® lesson for some children, though this was dealt with in interpretation of 

findings via sensitivity analysis. Despite the high participation rate, the sample size was small, 

limiting control for confounders (age, gender, FASD diagnosis, intervention dose). Several of these 

limitations will be addressed in the subsequent self-controlled cluster randomised trial. The trial will 

be larger, involving eight schools with approximately 300 children, allowing mixed effect 

modelling of outcomes adjusted for other confounders. 

Loss to follow-up is a common challenge when conducting research in remote community settings, 

partly contributed to by the mobile nature of the population and burdens of data collection on 

participants.43 Despite consultation with local stakeholders regarding the choice of outcomes, 

completing multiple questionnaires at three time-points for each child enrolled in the study was a 
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challenge for teachers and caregivers alike. Parents/caregivers also required community researchers 

to translate questionnaires into Kimberley Kriol. This is because English is a second (or in many 

cases third) language for most residents in this region, further adding to time demands. Community 

and stakeholder feedback has informed the revised assessment battery selected for the main trial.  

There may have been variability in the way teachers continued to embed Alert Program® concepts 

within the classroom after the intervention concluded. This variability is inherent to Stage Three of 

the program as children become more independent in their use of program language and strategies. 

Extending formal Alert Program® lessons beyond an eight-week curriculum was not feasible as 

lessons needed to fit within one 10-week school term. The pilot study timeline was necessary, as it 

provided a week-long buffer for teacher training, child assessments and post-intervention 

assessments to take place both before and after the intervention period. Whilst a research limitation, 

the varied teacher implementation of Stage Three reflects real world program delivery as children 

master self-awareness of their arousal state, program language and use of self-regulatory strategies, 

and teachers continue to support their students.37  

CONCLUSIONS  

This research clearly aligns with community-led strategies to overcome the impact of FASD and 

ELT, and to further develop research capacity amongst Aboriginal community members. Of great 

benefit, Aboriginal community researchers developed non-Aboriginal researchers’ capacity to work 

in culturally secure ways by sharing their cultural, language and contextual expertise. This pilot 

project informed research protocols and processes for a larger self-controlled cluster randomised 

trial, and provides early results that suggest the Alert Program® may be useful in improving 

children’s self-regulation and, possibly, executive functioning abilities. Whilst limitations of the 

pilot study suggest caution when interpreting study results, this research does provide evidence that 

a classroom-based Alert Program® intervention is feasible in remote Australian Aboriginal 

community schools when local Aboriginal community members are valued and involved as 

research partners.  
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CHAPTER FOUR 

Study protocol for a self-controlled cluster randomised trial of the Alert 

Program® to improve self-regulation and executive function in Australian 

Aboriginal children with fetal alcohol spectrum disorder 
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CHAPTER SUMMARY 

Chapter Four is presented as a study protocol paper published in the peer-reviewed journal BMJ 

Open. This chapter outlines the design, methods, and analysis used in the main study; a self-

controlled cluster randomised trial conducted across eight Fitzroy Valley primary schools. Key 

learnings from the formative evaluation and pilot study, reported in Chapters Two and Three, were 

used to inform the development of the study protocol.  
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CHAPTER FIVE 

School-based intervention to address self-regulation and executive 

functioning in children attending primary schools in remote Australian 

Aboriginal communities 
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CHAPTER SUMMARY 

Chapter Five is presented as a paper published in the peer-reviewed journal PLoS ONE. This 

chapter presents findings from the main Alert Program® self-controlled cluster randomised trial 

conducted across eight Fitzroy Valley primary schools. In this study, changes to students’ self-

regulation and executive functioning outcomes were measured using teacher and parent-rated 

questionnaires. As discussed in Chapter Three, a battery of computerised executive functioning 

assessments was also conducted with students, and data collected on the performance of these tasks. 

Results of these assessments will be reported separately to this thesis. 
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CHAPTER SIX 

RE-AIM evaluation of a teacher-delivered program to improve the self-

regulation of children attending Australian Aboriginal community primary 

schools 
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CHAPTER SUMMARY 

Chapter Six is presented as the accepted version of a manuscript published by Taylor & Francis 

Group in Emotional and Behavioural Difficulties on 07 Oct 2019: Wagner B, Cross D, Adams E, 

Symons M, Mazzucchelli TG, Watkins R, Wright E, Latimer J, Carapetis J, Boulton J, Fitzpatrick 

JP. RE-AIM evaluation of a teacher-delivered program to improve the self-regulation of children 

attending Australian Aboriginal community primary schools. Emotional and Behavioural 

Difficulties [Internet]. 2020;25(1):42-58, available online: 

https://www.tandfonline.com/doi/full/10.1080/13632752.2019.1672991 

This manuscript describes the impact of the Alert Program® intervention on teachers delivering the 

program to students in their classroom during an eight-school, self-controlled cluster randomised 

trial. The RE-AIM evaluation framework is used to describe this impact through the dimensions of 

reach, efficacy, adoption, implementation and maintenance.

https://www.tandfonline.com/doi/full/10.1080/13632752.2019.1672991
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ABSTRACT 

Studies in north-western Australia Aboriginal communities identified executive functioning and 

behavioural regulation as significant issues for children. Exposure to alcohol prenatally and adverse 

childhood experiences are known risk factors for impaired self-regulation and executive function, 

these risk factors being present in remote communities. In response, a partnership was initiated to 

trial a teacher-delivered self-regulation intervention based on the Alert Program®. While student 

outcomes were assessed, this paper describes the implementation and impact of the intervention on 

teachers through the five dimensions of the RE-AIM framework (Reach, Efficacy, Adoption, 

Implementation, Maintenance). Trained classroom teachers (n=29) delivered eight Alert Program® 

lessons to students over 8- weeks. Impact and implementation outcomes were assessed through 

teacher training and student lesson attendance data, and pre-training and post-intervention teacher 

questionnaires. Data were analysed using paired-samples t-tests and descriptive statistics. Eighty-

one to 100% of prescribed lessons were implemented and teacher understanding of self-regulation 

and the Alert Program® improved significantly following the intervention (n=14, p ≤.001). Most 

teachers (88%) reported changing their teaching and behaviour management practices because of 

the intervention and agreed there were benefits in teaching the Alert Program® to students in a 

region with high reported rates of fetal alcohol spectrum disorder and self-regulation impairment. 
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INTRODUCTION   

Self-regulation is a multifaceted construct and can refer to an individual’s deliberate ability to 

monitor, change or maintain arousal states appropriate to certain situations.1-3 Self-regulation 

supports goal achievement by helping individuals to control and direct behaviour, emotions and 

thoughts.4,5 Executive functioning also supports goal achievement through a set of interrelated 

cognitive processes including inhibition, working memory and cognitive flexibility.6,7 These lower-

level executive functions enable the higher-level executive processes of reasoning, problem solving 

and planning to occur.8,9  

The relationship between self-regulation and executive functioning is thought to be bidirectional.2 

Executive functions underpin self-regulation4 whilst the effective management of arousal levels 

through the process of self-regulation supports the development of the executive functions.2 These 

abilities lay the foundations for adaptive functioning in a range of situations across the life-

course.10,11 In the context of childhood, these abilities promote school readiness, positive teacher-

child relationships, mental well-being, and social competence.12,13  

Self-regulation and executive functioning impairments are common amongst children with fetal 

alcohol spectrum disorder (FASD), a lifelong neurodevelopmental condition caused by prenatal 

alcohol exposure.14,15 Adverse childhood experiences (ACEs; sometimes called early life trauma), 

such as socioeconomic disadvantage, exposure to domestic violence, and separation from one’s 

parents, can also contribute to impairment.16 Both FASD17 and ACEs18 can change the brain 

architecture responsible for self-regulation and executive functioning, however this anatomical 

impairment is not necessarily visible to others. Instead, children with impairment may appear 

inattentive, impulsive, and disruptive at both home and school.13,19,20 As such, it is important to 

increase caregivers’ understanding of self-regulation and the aetiology of problem behaviours.21,22 

Further, caregivers must learn to respond to and support children’s self-regulation effectively. In the 

context of school, educators may be well positioned to accommodate and support students 

experiencing difficulties, and increase their own self-efficacy to help manage difficult classroom 

behaviours.23,24 

In 2009, Aboriginal community leaders from the remote Fitzroy Valley region of Western Australia 

(WA) deemed prenatal alcohol exposure and early life trauma (ELT) as a major concern within 

their community.25,26 Leaders were worried FASD and ELT were affecting children’s learning and 

behaviour, and could impact the transmission of cultural practices, stories and local languages. In 
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response, community leaders worked with health, education and research partners to develop the 

Marulu1 FASD/ELT Strategy with key FASD prevention, diagnosis and therapy/support aims.25 A 

key aspect of the Marulu strategy was the community driven Lililwan2 FASD prevalence study 

which found the prevalence of 194 per 1,000 children for the Fitzroy Valley.27 This compares to 

global FASD prevalence estimates of 7.7 per 1000.28 Behavioural and sensory,29 and possible 

executive functioning problems27 were also identified in 26 and 30 percent of children assessed for 

FASD respectively in the Lililwan Study. Moreover, community consultation associated with the 

Lililwan Study identified that school staff wanted relevant professional learning and strategies to 

manage disruptive student behaviour and improve student learning.26 These data provided further 

impetus to develop relevant training and support for school staff working with Fitzroy Valley 

children experiencing self-regulation and executive functioning difficulties. Therefore, the Alert 

Program® was identified by Fitzroy Valley health and education stakeholders as a potentially 

useful, evidence-based intervention to improve behavioural, cognitive and emotional regulation 

amongst local school children.  

The Alert Program® was designed by occupational therapists to develop caregivers’ and children’s 

understanding of arousal and its relationship to self-regulation. A car engine analogy is used to 

describe the body’s arousal states (levels of alertness) as being in ‘high’, ‘low’ or ‘just-right’ 

gears/speeds.3 Children then learn to recognise and develop strategies from five sensorimotor areas 

to regulate arousal states (self-regulate). In the Alert Program®, these sensorimotor areas are 

referred to as ‘tools for the mouth, body, hands, eyes and ears’. Importantly, during Alert Program® 

training, adults experience their own self-regulation and identify personal sensorimotor preferences 

which helps them better recognise and accommodate children’s own needs and preferences.3 The 

Alert Program® has been trialled in clinical30-32 and education settings33-35 with some evidence of 

improved self-regulation and executive functioning among children. However, until now, no studies 

have reported the program’s impact on teachers’ self-efficacy in managing these student behaviours 

in school regions with high reported rates of FASD and ACEs.   

Despite this substantial need, to date there have been no studies evaluating the usefulness or not of 

interventions to improve self regulation and executive functioning for children living in remote 

Aboriginal settings. Similarly, there is no information about the factors influencing implementation 

of such programs in schools in rural and remote Aboriginal Australia. 

                                                      

1 Marulu is a Bunuba word meaning ‘precious, worth nurturing 

2 Lililwan is a Kimberley Kriol word meaning ‘all the little ones’  
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The aim of the current study therefore, was to determine the effectiveness of the Alert Program® in 

improving self-regulation and executive function in predominantly Aboriginal children attending 

primary schools in the remote Fitzroy Valley in north Western Australia. To maximise the 

information gained from this trial researchers and Aboriginal community navigators used a trial 

design that measured effectiveness outcomes while simultaneously collecting information regarding 

intervention impacts and implementation. This information is crucial for accelerating the successful 

implementation of the Alert Program® should it be demonstrated worthwhile. This paper reports 

the implementation and impact variables while a second paper reporting the effectiveness of the 

Alert Program® on outcomes related to students’ self-regulation and executive function is in 

preparation. 

The evaluation described in this paper is guided by the five dimensions of the RE-AIM framework 

(Reach, Efficacy, Adoption, Implementation and Maintenance). This framework aligns with social-

ecological change theory, and a useful tool for describing, understanding, and interpreting multi-

level factors that influence behaviour, and intervention impact.36,37 It has also been argued that 

evaluating intervention implementation complements the interpretation of study outcome results.38 

Whilst the  RE-AIM framework was designed to evaluate comprehensively the impact of public 

health interventions37, it has also been used to evaluate education interventions on student health 

and wellbeing.39-41 How these dimensions relate to the Alert Program® study is explained in Table 

1. 

RE-AIM 

Dimension 

Dimension definition in relation to the Alert Program® study 

Reach Proportion of school staff who attended the Alert Program® training and who delivered the 

intervention. 

 

Efficacy  Teachers   

Outcome 1 – Understanding of self-regulation and the Alert Program®   

Outcome 2 – Self-efficacy to manage student needs and behaviour  

Outcome 3 – Change in teaching and behaviour management practices  

 

Adoption Proportion of eligible schools and classrooms that participated in the study. 

 

Implementation Proportion of Alert Program® lessons implemented.  

Classroom delivery of lessons.  

 

Maintenance Perceived benefit of the intervention from the perspective of teachers who implemented the Alert 

Program®. 

Likelihood of teachers to continue using the Alert Program® following the study. 

Table 1 - Dimensions of the RE-AIM framework in relation to the Alert Program® study. 
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MATERIALS AND METHODS 

Project context  

This study formed part of a multi-phased Alert Program® project. Phase one involved a year-long 

formative process whereby researchers collaborated with Aboriginal community leaders, and local 

health and education stakeholders to negotiate study protocols. During phase two, researchers 

developed the intervention in partnership with local occupational therapists and educators. The 

intervention was then piloted at a small Fitzroy Valley school during phase three. Pilot study 

feedback informed further adaptations to the intervention and study protocols for phase four – a 

self-controlled cluster randomised trial. The formative process, pilot study results and study 

protocol are reported elsewhere.42-44  

The main trial evaluated the effectiveness of the Alert Program® in improving the self-regulation 

and executive functioning skills of Fitzroy Valley primary school children. Briefly, eight schools 

were assigned to one of four clusters, with clusters then randomised to receive the intervention at 

one of four time points between school term two (April-July) 2016, and school term three (July–

October) 2017. The Alert Program® was delivered to the whole class and children enrolled in 

grades 1–6 (5.5-12.5 years) at any of the eight study schools were invited to participate in the main 

trial data collection via written informed consent from their parent/caregiver. Aboriginal community 

researchers were employed from each school community to facilitate all interactions between non-

Aboriginal researchers and community members and ensure cultural and language protocols were 

followed. Results of the self-controlled cluster randomised trial will be reported separately.  

Ethical approvals  

Ethics approvals were obtained from the University of Western Australia (WA) Human Research 

Ethics Committee (RA/4/1/7234), the WA Country Health Service (2015:04) and the WA 

Aboriginal Health Ethics Committee (601). The WA Department of Education and the Kimberley 

Aboriginal Health Planning Forum Research Sub-Committee provided additional approvals.   

Participants 

For this RE-AIM evaluation, participants from eight Fitzroy Valley primary schools were: (1) 

teachers (n = 36), of which 29 delivered Alert Program® lessons to students in their class; (2) 

principals, deputy principals and student service coordinators (school leaders, n = 12); and (3) 

Aboriginal and Torres Strait Islander education officers, Aboriginal education workers, and 

education assistants working in a classroom during study period (school support staff, n = 36).  
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Impact and process measures 

A mixed methods approach was used to evaluate the RE-AIM dimensions. Reach and adoption 

were measured using staff training attendance, and principal consent for their school’s involvement 

in the main trial. Efficacy, implementation and maintenance outcomes were measured via 

questionnaires completed by teachers involved in Alert Program® delivery. Most answers were 

recorded on five-point scales (e.g., ‘strongly disagree’, ‘disagree’, ‘neutral’, ‘agree’, ‘strongly 

agree’) or ten-point scales (e.g. ‘1- I’ve never heard of it’, ‘10 – I could write a book about it’). 

Other questions allowed for multiple responses (e.g. ‘Which strategies did you find easiest to 

implement in your classroom?’). Additional space was provided for teachers to record comments 

relating to sections of the questionnaire. Questionnaires were designed by the study team and 

reviewed by experts in educational questionnaire design. Implementation dose was determined 

using teacher reported lesson completion data.  

Data collection  

Teachers completed paper-based pre-training questionnaires prior to formal training, and received 

online access to post-intervention questionnaires seven weeks after the Alert Program® lessons 

were completed. Some post-intervention questionnaires were completed up to 14-weeks following 

the intervention period. Lesson completion data were recorded by teachers in their Alert Program® 

curriculum guide after each lesson.  

Intervention  

The development and content of the intervention and training have been described in detail by 

Wagner and colleagues.42 Briefly, teachers were trained to implement the Alert Program® via a 

series of eight, one-hour manualised lessons. During lessons one to three, students were taught the 

engine language and developed awareness of how different levels of alertness look and feel in the 

body. In lessons four to eight, students learnt about different sensorimotor strategies that can be 

used to change or maintain levels of alertness (Table 2). Following the eight lessons, teachers were 

provided with suggested ways to embed Alert Program® language and strategies in class and 

support students to become more independent in their use.3,42 
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Category (tool for the…) 

Type of sensory 

input  Strategies / tools  

Mouth (mouth) Oral motor Suck on a water bottle, chew gum, crunch on a carrot, 

blow bubbles  

Move (body) Vestibular & 

proprioceptive  

Chair push-ups, isometrics, tug-o-war, sit on a 

movement cushion  

Touch (hands) Tactile Fidget with a chenille stick (pipe-cleaner), wrist band, 

paperclip, or moulding clay   

Look (eyes) Visual  Change lighting (dim or bright), cover cluttered 

shelves, open or close the blinds 

Listen (ears)  Auditory Experiment with rhythmic and arrhythmic music, 

create a quiet cubby, provide ear muffs  

Table 2 – Strategy examples from five sensorimotor categories.45  

 

Staff training   

School staff, including teachers, support staff and school leaders, were invited to participate in two 

Alert Program® training days facilitated by the study coordinator (BW). During this training, staff 

viewed modules one to five of the Alert Program® Online Course. The Alert Program® study 

curriculum guide, original Alert Program Leader’s Guide, sensorimotor equipment and resources 

were also provided to staff. Training aimed to increase staff understanding of self-regulation, the 

Alert Program® and related core concepts. These concepts included arousal theory, levels of 

alertness, sensorimotor preferences, sensory integration, and protective responses of the autonomic 

nervous system. Training also aimed to increase staff self-efficacy to manage student behaviour and 

support program implementation. While grade 1-6 classroom teachers were responsible for 

delivering the Alert Program® in class, it was important for all school staff to understand the 

program so concepts could be embedded across the school day by other staff who had contact with 

students.  

Data analysis  

Questionnaire data were entered into an online survey platform (Qualtrics), then exported to 

Microsoft Excel 2016. Ten percent of data were checked for accuracy and errors corrected before 

all data were imported to IBM SPSS Statistics version 25. Descriptive statistics were produced 

including mean scores and response frequencies. Paired sample t-tests were conducted for the six 

items included in both pre- and post-questionnaires with an alpha level of 0.05. Agree and strongly 

agree response categories were combined to provide an overall proportion of participants who 
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agreed with the statement. Teacher comments, when provided, are presented to further describe 

factors relating to efficacy and implementation.  

RESULTS  

Pre-training and post-intervention questionnaires were completed by 24 (83%) and 17 (59%) of the 

29 teachers delivering the intervention respectively. Six items were included in both pre- and post-

questionnaires and results for these items are reported for the 14 teachers (48%) who completed 

both questionnaires. Results for questions in the post-intervention questionnaire are presented for all 

17 teachers who completed this survey.  

Reach  

All teachers responsible for delivering the intervention attended at least one training session and 21 

(72%) attended both sessions. In contrast, 30 of 55 (55%) of other school staff enrolled in the study 

(relief teachers, school leaders, and school support staff) attended one training session while 15 

(27%) attended both sessions (Table 3).  

Training attendance Teachers who 

delivered the 

Alert Program® 

Other teachers^ School leaders School support 

staff 

Total 

 n (%) n (%) n (%) n (%) n (%) 

No training 0 (0) 4 (57) 2 (17) 4 (11) 10 (12) 

Training 1 only 6 (21) 1 (14) 5 (42) 21 (58) 33 (39) 

Training 2 only 2 (7) 0 (0) 2 (16) 1 (3) 5 (6) 

Training 1 & 2 21 (72) 2 (29) 3 (25) 10 (28) 36 (43) 

Total 29 7 12 36 84 

^ for example, relief or specialist teachers 

Table 3 –Training attendance of school staff enrolled in the Alert Program® study. 

Efficacy  

Outcome 1 – Understanding of self-regulation and the Alert Program®  

Fourteen teachers rated their understanding of: (1) the concept ‘self-regulation’; (2) the Alert 

Program®; (3) the eight-key concepts underpinning the Alert Program®, on pre-training and post-

intervention questionnaires. Mean scores (on a scale of 1-10), increased by 35%, 170% and 162% 

respectively from before the Alert Program® training to after Alert Program® lessons were 

delivered (Table 4). These changes were all significant (p = < .001).  
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Teacher Outcomes (n = 14) 

Pre-intervention 

Mean Score (SD) 

Post-intervention 

Mean Score (SD) 

Outcome 1: Understanding of self-regulation and the Alert Program®*# 

Rate your understanding of the concept self-regulation  6.0 (1.5) 8.1 (1.2) 

Rate your understanding of the Alert Program® 3.0 (1.6) 8.1 (1.2) 

Rate your understanding of the 8-key concepts underpinning the AP 2.6 (1.6) 6.8 (1.7) 

Outcome 2: Self-efficacy to manage student needs and behaviour+ 

I have the skills to support students to self-regulate  3.7 (0.9) 4.1 (0.7) 

I am effective at managing student behaviour in my current classroom  3.9 (0.7) 4.2 (0.4) 

I am confident managing behaviour in my current classroom  4.0 (0.8) 4.4 (0.5) 

* Alert Program® abbreviated to AP ; # Scale ranged from 1 ‘never heard of it’ to 10 ‘I could write a book about it’; + Scale 

ranged from 1 ‘strongly disagree to 5 ‘strongly agree’ 

Table 4 - Pre- and post-intervention teacher questionnaire results for the RE-AIM dimension 

Efficacy. 

Outcome 2 – Self- efficacy to manage student needs and behaviour  

Following the intervention, 100% of teachers (n = 14) agreed they were effective and confident 

managing student behaviour in their current classroom, and 86% reported having the skills to 

support students to self-regulate. While teacher self-efficacy increased from pre-training to post-

intervention, changes were not statistically significant (Table 4). Of the 17 teachers who completed 

the post-intervention questionnaire, 14 agreed (82%) the Alert Program® helped them re-frame the 

way they think about student behaviour (Table 5). Sixteen (94%) teachers agreed the program 

helped them to support students to self-regulate. Learning about and using the Alert Program® also 

helped 12 teachers (71%) feel more confident planning for and catering to the varying needs of 

students.  

Outcome 3 - Change in teaching and behaviour management practices  

Of the 17 teachers who completed the post-intervention questionnaire, nine teachers (53%) agreed 

they had changed the way they deal with negative student behaviour as a result of learning about the 

Alert Program® (Table 5). Fifteen teachers (88%) agreed the Alert Program® had contributed to 

them changing teaching practices outside the Alert Program® lessons.  

Adoption 

Principals and community Elders from eight of nine eligible Fitzroy Valley primary schools (89%) 

consented to their school participating in the main self-controlled cluster randomised trial. This 

comprised five government (62%) and three independent (38%) schools. One school was unable to 

participate due to complex community factors at the time of school recruitment. Following principal 
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consent, the Alert Program® was adopted in 26 eligible classrooms (93%). Two principals declined 

involvement of grade one classrooms (n = 2) for individual school reasons.  

Implementation  

Twenty-six teachers had sole responsibility for lesson implementation in participating schools. Four 

teachers taught the program as a team or shared alternate lesson delivery with another teacher. All 

teachers implemented lessons one to four while on average, 90 percent of the remaining four 

lessons were implemented across classes. The mean number of lessons implemented was 4.2/8 (SD 

2.6). 

Of the 17 teachers who completed the post-intervention questionnaire fifteen teachers (88%) agreed 

the Alert Program® training was a worthwhile investment of time and was sufficient to support 

lesson implementation using the Alert Program® curriculum guide, Leader’s Guide, and associated 

resources (Table 5). Thirteen teachers (76%) agreed the Alert Program® was compatible with their 

teaching style/philosophy while one teacher commented, ‘it was a pleasure to be a part of [the Alert 

Program® project], and has altered my teaching philosophy greatly’.  

Following the intervention, 15 teachers (88%) reported they were confident and able to implement 

the Alert Program® using the curriculum and resources provided (Table 5). All 17 teachers reported 

confidence detecting students’ engine levels and suggesting appropriate strategies for student to 

change engine levels following the training and intervention period. In multi-response questions 

asking about the use of sensorimotor strategies from each of the five categories (mouth, move, 

hands, eyes and ears), 14 teachers (82%) rated ‘move’ strategies easiest to implement (Table 5). 

‘Listen’ was the second most common response (n = 7, 41%). 

‘Move’ strategies were reported by 14 teachers (82%) as being used most commonly outside of set 

Alert Program® lesson times, followed by ‘listen’ and ‘mouth’ equally (n = 10, 59%). Eight 

teachers (47%) found ‘look’ and ‘touch’ the most difficult strategies to implement. One teacher 

stated, ‘at times the stress was increased because students did not always want the tools 

appropriate for them rather what looked like fun’. Four teachers (24%) identified ‘look’ as the most 

common strategy requiring additional support to implement, whilst ten teachers (59%) required no 

extra support to implement strategies.  

 



 

163 

 

 Mean  Strongly 

Disagree 

Disagree Neutral Agree Strongly 

Agree 

Efficacy (n = 17) M 

(SD) 

n (%) 

Outcome 2: Self-efficacy to manage student needs and behaviour  

The Alert Program®* has helped me re-frame the way I 

think about student behaviour  

3.8 

(0.6) 

0 1  

(6) 

2  

(12) 

13 

(76) 

1  

(6) 

The AP has helped me support students to self-regulate 

4.0 

(0.4) 

0 0 1  

(6) 

15 

(88) 

1 

(6) 

Learning about and using the AP has helped me to feel more 

confident in planning for and catering to the varying needs 

of students 

3.8 

(0.6) 

0 0 5  

(29) 

11 

(65) 

1  

(6) 

Outcome 3: Change teaching and behaviour management practices 

I have changed the way I deal with negative student 

behaviour in my current classroom as a result of learning 

about the AP  

3.5 

(0.6) 

0 1  

(6) 

7  

(41) 

9  

(53) 

0 

The AP has contributed to me changing my teaching 

practices outside the AP lessons  

3.8 

(0.7) 

0 2  

(12) 

0 15 

(88) 

0 

Implementation  M 

(SD) 

n (%) 

The AP training was a worthwhile investment of my time 

4.1 

(0.7) 

0 0 2  

(12) 

13  

(76) 

2  

(12) 

The training I received was sufficient to enable me to 

implement the AP in my classroom using the provided 

curriculum guide, AP leader's book and associated resources 

4.1 

(0.6) 

0 0 2  

(12) 

12  

(70) 

3  

(18) 

I am confident in being able to detect students' engine levels 

4.5 

(0.5) 

0 0 0 9  

(53) 

8 

 (47) 

I am confident in suggesting appropriate strategies for 

students to be able to change their engine levels  

4.2 

(0.4) 

0 0 0 13  

(76) 

4  

(24) 

The AP has been compatible with my teaching style / 

philosophy 

3.8 

(0.8) 

0 2  

(12) 

2  

(12) 

11 

(64) 

2  

(12) 

Sensorimotor categories n (% of cases) Look Touch Move Listen Mouth None  

Which strategies did you find the easiest to implement in 

your classroom? 

5 

(29) 

5  

(29) 

14  

(82) 

7  

(41) 

6  

(35) 

1  

(6) 

Which strategies did you use outside of the set AP lesson 

times? e.g. on other days or during other lessons 

4 

(24) 

9  

(53) 

14  

(82) 

10  

(59) 

10  

(59) 

1  

(6) 

Which strategies did you find the most difficult to 

implement? 

8 

(47) 

8  

(47) 

0 6  

(35) 

7  

(41) 

2  

(12) 

Which strategies do you need additional support to 

effectively implement? 

4 

(24) 

1  

(6) 

3  

(18) 

2  

(12) 

1  

(6) 

10  

(59) 

* Alert Program® abbreviated to AP 
^ Scale ranged from 1 ‘definitely will not’ to 10 ‘definitely will’ 

 Table 5 – Post-intervention teacher questionnaire results for the RE-AIM dimensions Efficacy and 

Implementation.  

Maintenance  

Following the intervention period, most teachers agreed there were benefits to teaching the Alert 

Program® to the following groups of students (Table 6): whole class (n = 14, 82%), individual 

students who need support to develop self-regulation skills (n = 16, 94%) and across all primary 

school classes at their school (n =15, 88%). Additionally, seven of 10 teachers (70%) agreed the 

Alert Program® would benefit high school students at their school. Overall, 13 of 17 teachers 
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(76%) would recommend the Alert Program® be adopted across all Fitzroy Valley schools. No 

teachers disagreed the program had benefits in the above situations.  

Teachers were asked on a scale of one to 10 how likely they were to: (1) continue embedding the 

Alert Program® concepts and language in their current classroom now the lessons have finished; 

(2) teach the Alert Program® curriculum to a new group of students at their current school; (3) 

embed the Alert Program® concepts and language into their classroom with a new group of 

students. The mean scores for all statements were seven (Table 6).  

 

 

Mean Strongly 

Disagree 

Disagree Neutral Agree Strongly 

Agree 

Maintenance (n=17) M 

(SD) 

n (%) 

There is benefit in teaching the AP to my whole class 4.0 

(0.6) 

0 0 3 (17.5) 11 

(65) 

3 

(17.5) 

There is benefit in teaching the AP to particular individual 

students who need support to develop self-regulation skills 

4.2 

(0.5) 

0 0 1 

(6) 

12 

(71) 

4 

(23) 

There is benefit in teaching the AP across all primary school 

classes at my school 

4.1 

(0.6) 

0 0 2 

(12) 

12 

(70.5) 

3 

(17.5) 

There is benefit in teaching the AP across all high school 

classes at my school (if applicable) n = 10 

3.7 

(0.5) 

0 0 3 

(30) 

7 

(70) 

0 

I would recommend the AP be adopted across all schools in 

the Fitzroy Valley 

4.0 

(0.7) 

0 0 4  

(23.5) 

9 

(53) 

4 

(23.5) 

 M 

(SD)^ 

95% CI     

How likely are you to continue embedding the AP* concepts 

and language into your current classroom now the lessons 

have finished? 

7.3 

(1.5) 

6.2-8.1     

How likely are you to teach the AP curriculum to a new 

group of students at your current school? 

6.6 

(1.5) 

6.1-7.9     

How likely are you to embed the AP concepts and language 

into your classroom with a new group of students? 

7.6 

(1.6) 

6.1-8.1     

Table 6 – Post-intervention teacher questionnaire results for the RE-AIM dimension Maintenance.  

DISCUSSION  

This study used the five dimensions of the RE-AIM framework to evaluate the impact and 

implementation of a manualised Alert Program from the perspective of teachers delivering the 

program. Overall teacher evaluations of the program were positive indicating teachers increased 

their understanding of self-regulation and their ability to manage student needs and self-regulatory 

behaviours in school settings with high reported rates of impairment.27,29   

The importance of self-regulation skills to a range of life outcomes, including educational success, 

has been widely reported.10 In regions with high reported rates of self-regulation impairment, such 
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as the Fitzroy Valley, the importance of implementing effective, contextually appropriate 

interventions to improve self-regulation cannot be underestimated.46 Successful implementation 

requires teachers to have the knowledge, confidence and resources to deliver the intervention 

successfully.21,47 In complex classroom settings, such as those seen in remote community schools 

with predominantly Aboriginal students, there has been little information about the factors 

necessary to implement self-regulation programs successfully. Evaluating success of program 

implementation and its impact on teachers must be a key priority before scaling up the intervention 

and disseminating it more broadly. In this discussion, the RE-AIM framework is used to interpret 

our study results by considering the factors influencing the impact of the intervention, and by using 

this to inform how self-regulation interventions might be disseminated to similarly complex 

settings. 

Reach  

To increase the likelihood the Alert Program® language and strategies would be embedded for 

students throughout the school day, all school staff were encouraged to attend Alert Program® 

training sessions. While 76% of classroom teachers with responsibility for program delivery 

attended both training sessions, only 27% of support staff, school leaders, and support teachers 

completed the full training. As such, the informal implementation of Alert Program® language and 

strategies outside the regular classroom (such as when staff were supervising playgrounds) may 

have been limited.  

 Reasons for the low attendance of staff not directly responsible for delivering the program in the 

classroom, at the training sessions included several of these staff being absent from school, their 

inability to be released from teaching duties, and the prioritisation of administration staff to attend 

to the more immediate needs of students and staff.  

In remote community schools these reasons are not uncommon, and therefore the reach of future 

training could be improved by considering alternative delivery models. For example, upskilling a 

school based ‘champion’ to facilitate catch-up training would be important, rather than relying 

solely on external providers to deliver one-off training sessions. While there is currently no 

published evidence relating to the minimum training dose required to achieve positive outcomes for 

participants or on program implementation, the original Alert Program® authors recommend that 

adults with responsibility for leading delivery of the Alert Program® be familiar with the eight 

underlying key concepts.  
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Efficacy  

The Alert Program® training appears to be effective in increasing teachers’ understanding of self-

regulation and Alert Program® concepts. This is particularly important as the conceptual 

knowledge and skill of those implementing the program improves implementation fidelity and 

program effectiveness.48 Teachers’ self-efficacy to support students’ needs and manage students’ 

behaviour also increased following the intervention period however this change was not statistically 

significant. The high levels of teachers’ self-efficacy prior to the Alert Program® training may have 

contributed to this non-significant finding.  

Promisingly, at follow up, the Alert Program® training and intervention was successful in helping 

teachers to think differently about student behaviour, develop confidence in planning/catering for 

the diverse needs of students, and supporting students to self-regulate. Just over half of teachers 

reported changing the way they deal with negative student behaviour which could indicate the 

intervention addressed the locally identified need for additional training and strategies for teachers 

to improve student behaviour. It is also possible some teachers did not associate the intervention 

with behavioural improvements given the Alert Program® focuses on setting students up for 

learning and behavioural success, rather than being an explicit behaviour management program. 

Overall, these results suggest teachers were more able to include and accommodate students with 

self-regulation difficulties in the classroom environment following training in Alert Program® key 

concepts and provision of manualised support. 

Adoption  

Programs that are seen to fit within school priorities or expand existing efforts are also more likely 

to be adopted and sustained48, therefore the study’s logical follow-up to the initial Lililwan study 

reporting a high prevalence of FASD amongst children, may also have contributed to the program 

being adopted by 89% of regional schools. By developing, piloting and further contextualising the 

intervention in partnership with local occupational therapists and teachers, it is possible principals 

perceived the Alert Program® as aligning well within the local school context, and this may also 

have increased program uptake.49  

While this project aimed to address a locally identified need, current Australian educational and 

curriculum policy also highlights the importance of students developing ‘personal and social’ 

capabilities related to self-regulation.50 Alignment of the Alert Program® to broader system level 

education policies and priorities may further support adoption of the Alert Program® by schools in 
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other contexts as was described in another school-based Alert Program® study conducted by Mac 

Cobb and colleagues in Ireland.35,51 

It is recognised that significant ‘change agents’ can be successful intermediaries between the 

program developer (researcher) and adopters (schools), and that they can influence program 

adoption.52 In this study, the strong support for implementation of the Alert Program® across 

schools by key regional education managers may have influenced principals’ uptake of the program. 

Implementation  

In this study, implementation of the Alert Program® lessons ranged between 81% and 100%. The 

provision of manualised lessons, equipment and resources is likely to have contributed to the high 

level of program implementation across schools.53 This is important as effective program 

implementation is linked to better outcomes for program recipients.13,54,55 While most teachers 

agreed that they were confident suggesting appropriate sensorimotor strategies to support student 

self-regulation and reported using sensorimotor strategies outside Alert Program® lesson times 

nearly a half reported needing additional support to implement these strategies effectively. 

Although teachers reported that the training they received was sufficient to implement the program 

in class using the curriculum and resources provided, to further support Alert Program® 

implementation, and evaluate implementation fidelity and quality, teachers may have benefited 

from ongoing coaching.56 In contexts where onsite coaching is neither feasible nor practical due to 

availability of time or access to appropriately skilled staff, schools could draw upon the external 

expertise of regional allied health staff (for example occupational therapists or school 

psychologists) to provide virtual coaching.57 Moreover, program implementation can be supported 

through staff communities of practice whereby interested educators regularly meet to share 

implementation experiences and learn from one another.58 

Maintenance  

Following the intervention period, teachers identified benefits in teaching the Alert Program® at 

both a whole classroom level and for individual students. Further, teachers indicated they were 

likely to continue using the Alert Program® concepts and language. At an individual level, the 

program’s compatibility with most teachers’ own teaching style and philosophy is likely to enhance 

the program’s uptake and high levels of implementation.53 At an organisational level, the likelihood 

of schools maintaining the Alert Program® could be impacted by how state, regional, and local 

educational leaders see the program aligning with future school and community priorities.48 

Although these priorities can compete and change over time, self-regulation is a foundation from 



168 

 

which other student learning and behavioural improvement priorities and goals can be 

addressed.14,59,60 Further, a key opportunity exists within the school environment to provide self-

regulation interventions for students experiencing impairments given the considerable time young 

people spend at school.59  

In spite of schools’ best intentions to maintain programs, sustainability can be impacted by high 

staff turnover.61 This is a challenge faced by remote and rural Australian schools, with the average 

stay of West Kimberley teachers being two to three years.62 The commitment by principals and 

regional leaders to fund future training and resources is therefore important to maintain the 

knowledge base necessary for program maintenance in school regions experiencing similar 

challenges with staff retention.48,52,61 Furthermore, principals and regional leaders can draw upon 

the enthusiasm and expertise of existing and respected staff, known as ‘program champions’ to 

support program uptake by new staff or those who miss out on initial training opportunities.63 

Providing collaborative networking opportunities between schools, and between local occupational 

therapists, school psychologists and schools, are community level factors that could further build 

staff capacity to successfully implement and maintain school based programs such as the Alert 

Program®.64   

Program maintenance is also supported when individual school leaders provide oversight, and are 

held accountable for program implementation.53 However, without full engagement in Alert 

Program® training, school leaders may not have the required knowledge and skills to support 

implementation of programs, nor recognise the program’s potential value, in helping to address 

national and local priorities needs.65  The low uptake of program training in this study by school 

leaders may therefore be a threat to the ongoing maintenance of the Alert Program® within the 

Fitzroy Valley schools. Given the ability of school leaders to fully engage in the two-day long 

training was impacted by the pressing demands of school business, a separate and shorter training 

focused on the core Alert Program® theoretical concepts could be developed for this audience. 

Further, training resources could be designed for multi-model delivery using online and written 

materials that could be accessed at a time convenient to the trainee.    

Limitations of this study  

While this evaluation has provided some evidence the Alert Program® had a positive impact upon 

teachers delivering the program to students in class, this study had several limitations. The response 

to both questionnaires by teachers was low (48%). Teacher self-reports of lesson implementation 

may contain bias given their desire to be seen fully participating in the program.63 While the 
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manualised nature of the intervention is likely to have supported consistent lesson implementation, 

the degree of quality and fidelity of lesson implementation is uncertain as lesson observation and 

filming were not possible. Permission to film the lessons could not be secured from all 

parents/caregivers, and there was a perception that the filming might have disrupted the teaching 

and the children’s learning. Further, manualised lessons limited teachers’ ability to customise Alert 

Program® lessons and resources to the specific learning and developmental needs of students, or to 

teachers’ individual teaching styles. Moreover, the small sample size means results cannot be 

compared between grades or schools to determine whether efficacy, implementation, and 

maintenance outcomes differed between groups or contexts. Teachers provided few comments 

within the questionnaires which limited the ability of researchers to understand specific factors 

which may have influenced teacher ratings of questionnaire items. It is also not known whether 

schools or individual teachers have continued using the Alert Program® given the study’s short 

follow-up period.  

CONCLUSION 

This evaluation described the impact and implementation of the Alert Program® intervention and 

found early evidence that the program had a positive impact on teachers delivering the program in 

classroom settings in a region with high reported rates of FASD and self-regulation problems 

amongst local children. Learnings from this local evaluation can be applied to other school 

communities seeking strengths-based, practical ways to accommodate and support students 

experiencing self-regulation difficulties, and increase their own self-efficacy to manage difficult 

classroom behaviours.  
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OVERVIEW 

This thesis aimed to determine the effectiveness of an 8-week teacher-delivered manualised 

intervention based on the Alert Program®, for improving self-regulation and executive functioning 

skills of children attending Aboriginal community primary schools in the remote Fitzroy Valley, 

north Western Australia. Key findings from each study are summarised in this final chapter which 

also provides an overview of the strengths and limitations of this research. The implications of the 

findings and recommendations for future research are also presented in the final chapter. 

SUMMARY OF FINDINGS 

The aim of the first study presented in Chapter Two was to describe a formative process and pilot 

study undertaken to develop and further modify an Alert Program® intervention suitable for 

delivery by teachers within remote Aboriginal community primary schools.1 This three-phase 

formative process commenced with a year-long period of community engagement whereby Fitzroy 

Valley education, health, and community stakeholders were involved in the development of 

research protocols and processes. A key learning was the need to employ Aboriginal community 

researchers across all stages of the research project to ensure cultural safety for both participants 

and researchers.2 This included translating research materials from English into Kimberley Kriol to 

assist participant understanding of the research materials, and providing information about cultural 

protocols to non-Aboriginal researchers.1   

The results of phase two indicated that changes to the teacher training and lessons were necessary to 

improve feasibility of the Alert Program®. It was determined that the original plan to deliver all 18 

Alert Program® Online Course modules as part of the school staff training was not feasible given 

the limited time available for professional learning in the school environment. Teachers also 

reported that viewing modules that focused on program development and modification were not 

necessary as a step-by-step curriculum guide was provided during the study. Training was therefore 

modified to include only the first five Alert Program® Online Course modules related to the 

program’s underlying key concepts with additional time set aside to explore program resources with 

teachers.1 This was important as the original program authors advise that ‘supportive adults who 

understand the Alert Program® concepts are fundamental to students’ success’.3(p.4)  Teachers and 

local occupational therapists recommended that some of the resources provided should be modified 

to reduce the likelihood of the sensorimotor tools being used as toys in the classroom. It was also 
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recommended by teachers that lessons follow a consistent one-hour format to assist with 

timetabling of Alert Program® lessons in schools throughout the intervention period. Other key 

changes adopted for the second iteration of the Alert Program® intervention included the creation 

of resources containing images of local children to further enhance program contextualisation.1 A 

greater emphasis on the importance of ‘heavy work’ movement activities was also made in the 

curriculum as this proprioceptive input from the joints and muscles can help the brain regulate both 

high and low arousal states.3  

Chapter Three reports preliminary Alert Program® effectiveness findings following the pilot study 

that was conducted during phase three of the formative process.4 This pilot study (n = 26) was 

undertaken at one Fitzroy Valley Aboriginal community primary school. Promisingly, the 

frequency of students’ disruptive behaviours as rated by teachers and parents (as a proxy for self-

regulation), reduced following the Alert Program® intervention. Importantly, these results were 

maintained at eight-weeks follow-up. While some improvements to students’ executive functioning 

skills were detected using parent and teacher-rated questionnaires, these results were not maintained 

at follow-up.  

During the pilot study, teacher, parent, and community researcher feedback revealed data collection 

was burdensome for both teachers and parents due to the time and language demands of the 

questionnaires. Further, some questions were deemed irrelevant to the remote Aboriginal 

community school setting despite the original outcome measures being chosen in consultation with 

local key stakeholders. The planned assessment battery was therefore modified to reduce the 

number of questions asked of respondents during the larger trial. The originally proposed study 

design, a stepped wedge cluster randomised controlled trial, was also modified to improve data 

collection feasibility and to reduce the likelihood of participant attrition; local stakeholders were 

very clear that too many data collection points would lead to significant dropout.4 

While the small sample size suggests the pilot study results should be interpreted with caution, it 

was concluded that a larger Fitzroy Valley Alert Program® trial was needed and would be feasible 

if stakeholder feedback was incorporated into the development of the study protocol.4 Results of the 

formative process1 and pilot study4 were therefore used to inform the development of a protocol for 

a self-controlled cluster randomised trial of the Alert Program® (n = 271), which is described in 

Chapter Four.5  
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Chapter Five reports the impact of a self-controlled cluster randomised trial of an eight-week, 

teacher delivered, Alert Program® curriculum on the self-regulation and executive functioning 

skills of children across eight Fitzroy Valley primary schools.6 In contrast to the pilot study results, 

the frequency of students’ disruptive behaviours as rated by teachers did not decrease, nor did 

student executive functioning skills increase, between any time-point. These results are consistent 

with other school based Alert Program® studies that also found no improvements in student 

behaviour using teacher-rated measures; albeit not via the SESBI or BRIEF-SR as were used in this 

study.7,8 However, results from parent-rated questionnaires showed significant improvements to 

children’s behaviour and executive functioning at follow-up compared to pre-intervention.6  

Despite the lack of change in student behaviour and executive functioning skills, teachers perceived 

student behaviour was significantly less problematic immediately post-intervention compared to 

pre-intervention. However, these results were not maintained at eight-weeks follow-up suggesting 

teachers may have benefited from further coaching or training following the intervention period to 

sustain the change.9 Parents also perceived their child’s behaviour was significantly less 

problematic following the Alert Program® intervention.6  

Adding FASD as a model covariate did not change primary and secondary outcome results. Only 12 

students were identified as having a FASD diagnosis following medical record review meaning an 

interaction between the intervention and FASD diagnosis could not be modelled. This also means 

results from this study cannot be compared to other Alert Program® research which have reported 

outcomes for children with FASD diagnoses; this limitation is further described below.6 

In Chapter Six, the RE-AIM framework was used to report the implementation and impact of the 

Alert Program® intervention from the perspective of teachers who participated in the self-

controlled cluster randomised trial.10 This study found the Alert Program® was adopted by nearly 

all Fitzroy Valley schools (n = 8; 89%) and classrooms (n = 26; 93%) while 72% of teachers with 

responsibility for program implementation received the full training dose. Most teachers (88%) 

agreed the training was a worthwhile investment of time and was sufficient to support program 

implementation.  

Nearly all teachers (94%) agreed the program helped them to support students to self-regulate.10 

While this finding should be considered in conjunction with the null results reported in the self-

controlled cluster randomised trial, some teachers found the program helpful in supporting students 

given the importance of self-regulation to a range of lifecomes.11 Seventy-one percent of teachers 
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also agreed they were more confident planning for and catering to the varying needs of students. 

Most agreed (88%) the program helped them reframe the way they think about student behaviour. 

The results of this study are consistent with those reported by Mac Cobb et al.12 whereby it was 

found the Alert Program® was helpful for increasing teacher self-efficacy to manage difficult 

student needs and behaviour. Promisingly, most teachers agreed there were benefits to using the 

program across the classroom and at an individual level, and agreed all Fitzroy Valley schools 

should adopt the program.10 These results are important given schools are ideally placed to support 

children to develop self-regulation skills, particularly in contexts such as the Fitzroy Valley where 

high rates of impairment due to FASD and ELT exist.13   

Following the intervention, there was a significant increase in teachers’ understanding of self-

regulation and the Alert Program®. Furthermore, nearly all teachers (88%) agreed they were 

confident and able to implement the program using the curriculum and resources provided. 

Teachers reported implementing 81-100% of lessons.10 These implementation results are important 

as children at risk of impaired self-regulation and executive functioning skills, such as those with 

FASD or exposed to ELT, require educators who recognise and accommodate the neurodiversity of 

children in their classrooms to enable students to achieve social and academic success.14 

STUDY STRENGTHS 

The strengths of each sub-study which make up this thesis have been described in each of the 

papers presented in Chapters Two to Six. There are also a number of strengths to this overall 

research thesis. This research responded to a locally identified need for interventions to support for 

children impacted by FASD and ELT.15 Moreover, this research directly responded to the call from 

local educators to develop and implement locally relevant and practical solutions to overcoming the 

significant behavioural, cognitive, and emotional regulation problems experienced by some students 

within local schools.15 

This research began with a significant period of community consultation and engagement. This 

process was fostered through the relationships the candidate had developed with key stakeholders 

and communities during the five and a half years she lived and worked in the Fitzroy Valley 

preceding this research. This included members of the Marulu FASD/ELT Strategy leadership 

group and Circle of Friends. This community engagement and ownership of the study resulted in 

another study strength, the high participation rate of eligible schools (90%), and the high 

participation rate of students (75%). This is considered a substantial achievement in regions where 
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conducting complex studies may be hampered due to geographic and seasonal challenges, high 

population mobility, and the multiple demands on Aboriginal community members.   

Eighteen Aboriginal community researchers were involved as key research partners during this 

research by working in two-way teams with the candidate and other non-Aboriginal research 

assistants. The community researchers provided invaluable knowledge and expertise to non-

Aboriginal researchers about cultural protocols and contextual appropriateness of research 

processes and helped to foster new relationships between researchers, participating communities 

and families. The community researchers also translated study materials into local Aboriginal 

languages when required for participants who spoke English as an additional language. These 

processes ensured the research project was culturally secure for both participants and researchers.  

The candidate successfully applied for a grant from the philanthropic organisation ‘100 Women’ 

which provided funding for community researchers to undertake a nationally recognised Certificate 

II in Community Services and share their language and cultural expertise with non-Aboriginal 

researchers at the Telethon Kids Institute in Perth. This training has supported several of the women 

to successfully apply for employment within their community following the conclusion of the 

research project. This fits with the growing philosophy that research in Aboriginal communities 

should always have a service and capacity-building component.16 

STUDY LIMITATIONS 

Important limitations should also be noted when interpreting the study findings. Feedback from 

stakeholders during the formative stage of the project identified that the originally planned stepped-

wedge cluster randomised controlled trial study design would not be feasible in the remote context. 

As such, a non-standard study design was required to continue with the research which meant only 

conservative sample size calculations could be performed. To reduce the likelihood that the main 

study was underpowered for some outcomes, a repeated measures design was employed. Extensive 

efforts were also undertaken to maximise recruitment of participants from the total available study 

population which led to a 75% participation rate. 

It was not possible to assess the impact of the program on outcomes for children with FASD due to 

the low number of participants identified with confirmed diagnoses of FASD. This may explain the 

inability to reach the primary end-point of the intervention. While the Fitzroy Valley Lililwan study 

reported a regional FASD prevalence of 194 per 1000 children,17 only 12 children in the self-
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controlled cluster randomised trial were identified as having FASD during a review of participant 

medical records. Budget constraints and limited local diagnostic capacity meant screening for ACEs 

and FASD nor FASD diagnosis as part of the Alert Program® study were not possible. The high 

historical local prevalence of FASD combined with the limited capacity to diagnose FASD suggests 

under diagnosis may be a reason for the low numbers of children identified with FASD through the 

medical record review. It was also hoped additional data about the current prevalence of ACEs 

within the Lililwan study cohort would be available during the timeframe for completing this thesis. 

As this data were not available, only general conclusions about the impact of the Alert Program® 

on child behaviour and executive functioning outcomes in relation to ACEs and FASD could be 

made.  

The nature of the study prevented blinding of study participants and researchers to the intervention 

condition therefore rater bias may have influenced study results. Teachers and parents may have 

been more attentive to student behaviour leading to an over- or under-estimation of the true 

frequency of target behaviours identified in the questionnaires, particularly if teachers and parents 

felt their caregiving was being scrutinised. Furthermore, there was a lack of tools validated for use 

with Australian Aboriginal children available to measure target outcomes during the research 

project. To reduce the impact of these limitations, Aboriginal community researchers used 

Kimberley Kriol or traditional Aboriginal languages explain the concepts of confidentiality and 

deidentification of data to participants and to translate the questionnaires. In the case of teachers, 

questionnaires were not identifiable by student nor class, with teachers given the opportunity to 

return the questionnaires to researchers indirectly. 

 

It was not possible to directly assess the fidelity of program implementation as some parents 

declined permission for their child to be filmed within the classroom. Direct classroom observations 

were deemed unsuitable given the potential disruption to classes created by an outside observer. To 

reduce the potential for teachers to over-report the implementation of lessons and individual 

activities, multiple explanations about the importance of implementation fidelity were provided to 

teachers through the study in addition to teachers completing implementation checklists within the 

curriculum guide.  

 

Half the students enrolled in the study received less than 50% of the eight lesson Alert Program® 

intervention. Given the correlation between externalising behaviour problems and low school 

attendance, it is possible the students who stood to benefit the most from the Alert Program® did 

not receive enough of the program to elicit change to outcomes measures by the teacher-rated 
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questionnaires. Collection of follow-up data after a longer intervention period and strategies such as 

ongoing teacher coaching may have shown a different result amongst the study cohort, however this 

was not possible to achieve with available study resources.     

IMPLICATIONS OF FINDINGS 

This research has implications for the work of others seeking practical ways to improve self-

regulation and executive functioning outcomes amongst children in similarly complex environments 

where high rates of FASD and ACEs have been reported.  

 

Although results of the self-controlled cluster randomised trial may indicate the Alert Program® 

was ineffective in this context, measurement issues should be considered as a possible reason for 

the inconsistent findings between parent and teacher-rated outcomes. First, there is a lack of self-

regulation and executive functioning tools validated for use with Australian Aboriginal children.18 

Second, it is also possible the chosen questionnaires were not sensitive enough to measure change 

in student outcomes within the timeframe of the study. Given the potential measurement issues, 

there is a need to develop more Australian validated measures for assessing self-regulation and 

executive functioning outcomes in this population. Moreover, such measures should consider the 

time and language demands placed upon participants, many of whom speak English as an additional 

language, so not to be overly burdensome. The use of measures which include pictures or are 

delivered orally in first languages could also be considered. Future analysis and interpretation of the 

results from computerised executive functioning assessments will also provide further information 

about the efficacy of the intervention. 

Given the high rates of FASD and ACEs experienced by children in this region, targeting self-

regulation and executive functioning improvements via a single intervention, over a relatively short 

time frame was found to be insufficient to see an overall improvement in student outcomes. 

Moreover, it is possible the children who stood to benefit the most did not receive the intended 

program dose due to low school attendance. Consequently, it should be considered how improving 

children’s self-regulation and executive functioning can be supported through multifaceted 

interventions targeting home, school, and community environments.  

Further, in areas where FASD and ACEs are likely to contribute to high rates of impairment, greater 

efforts to ameliorate these underlying causes must be made. Importantly, any future work must 
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honour recommendations made by Coroner Fogliani19 in her report following the Inquest into the 

deaths of 13 children and young people in the Kimberley. Firstly, that:  

The principles of self-determination and empowerment be given emphasis in initiatives, 

policies and programs relating to Aboriginal people in Western Australia and that the 

Western Australian Government introduce measures that enable Aboriginal people and 

organisations to be involved in setting and formulating policy that affects their communities 

[and] that in developing such measures, consideration be given to negotiating mutually 

agreed outcomes, with service delivery responsibilities as between the Western Australian 

Government and Aboriginal people and organisations.19(p372) 

In regards to FASD, the Coroner’s report recommended the FASD education campaigns explaining 

the dangers of alcohol use during pregnancy be conducted with secondary school students. Coroner 

Fogliani19 also recommended that holistic approaches to screen and care for individuals with 

alcohol, drug, and mental health issues be provided. Such programs could work towards reducing 

the toxic stress experienced by children who live in the context of parental addiction and stress.  

 

The expansion of the birth to three, early education program ‘Kindilink’ was also endorsed in the 

Coroner’s report.19 Kindilink supports parents to develop responsive caregiving styles and to 

provide enriched learning environments at home which could support parents to enhance their 

child’s early regulation skills.20,21 From a developmental framework perspective of self-regulation, 

the development of children’s physiological and or emotional regulation could provide a more solid 

foundation upon which to build attentional and behavioural interventions like the Alert Program®.  

 

The Coroner’s report acknowledged that following a diagnosis, young people with FASD or other 

trauma-related behavioural or developmental issues must have access to therapeutic services.19 This 

study attempted for the first time, to determine the effectiveness of contextually appropriate self-

regulation intervention for such children in region with high reported rates of impairment. However, 

as described in Chapter Four, a major limitation of this study was the inability to determine the 

effectiveness of the Alert Program® on improving self-regulation and executive functioning 

outcomes specifically for children with FASD.6 Given the dearth of interventions deemed effective 

for children in populations such as the Fitzroy Valley, under diagnosis may continue to impede 

progress in this area. Governments therefore must commit to implementing mutually agreed 

recommendations made in the Coroner’s report that relate to FASD diagnosis and support such as 

recognising FASD as a separately recognised disability by the National Disability Insurance 

Scheme. However, in the absence of diagnosis, teacher feedback in this research indicated the Alert 

Program® was useful in helping teachers to improve the self-regulation skills of students and in 

catering for the varying needs of students. As such, the Alert Program® could provide a useful 
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framework for developing students’ self-regulation in settings where high rates of FASD and ELT 

and limited access to diagnosis and clinician delivered therapies is of similar concern both in 

Australia and internationally. 

 

While no changes to students’ self-regulation and executive functioning skills were detected via 

teacher-rated outcome measures, overall the Alert Program® intervention was rated positively by 

teachers with responsibility for delivering the program.10 The results of the impact and 

implementation evaluation are therefore consistent with the Irish school-based Alert Program® 

study reported by Mac Cobb et al.12 whereby teachers also rated the program positively. This could 

indicate the Alert Program® has utility across a diverse range of settings. However, any future 

efforts to sustain or disseminate the training and intervention in school settings should take into 

account learnings from this project. Firstly, while future training must continue to expose school 

staff to the underlying concepts of the program, it is recommended that Alert Program® training be 

reduced in length and adapted for multi-model delivery. This would increase the likelihood that 

teachers, support staff, and school leaders completing the training, given the many demands for 

time placed on staff working in schools. Deploying in-school Alert Program® champions could 

help sustain the program by providing on-going training and coaching to new and existing staff. 

This is particularly important in school regions, such as the Fitzroy Valley, where high staff 

turnover is an ongoing issue.22 By doing so, it is possible the program could be further embedded in 

schools and provide greater opportunities for all students and staff to routinely use the engine 

language and sensorimotor strategies across the school day. With these changes, it is possible a 

refined version of the training and intervention used in this research could lead to enhanced self-

regulation and executive functioning skills amongst students in schools experiencing similar issues 

to those faced by educators in the Fitzroy Valley.  

 

Finally, but importantly, results of the formative process1 and pilot study4 demonstrated that 

sufficient funding, time, and effort are required when undertaking research in remote Aboriginal 

communities to ensure the appropriate relationships and buy-in from community stakeholders is 

established. It is well documented that community engagement in such communities must extend 

beyond a consultative model by including local Aboriginal Elders, community partners, and other 

stakeholders in the development of research protocols and interventions.2,19,23,24 Findings described 

in this thesis imply that doing so can enhance project feasibility. Further, it is vital that locally based 

Aboriginal community researchers are employed as ‘two-way’ research partners in projects 

involving Aboriginal participants. This is particularly important in contexts where participants 

speak English as a second, third or fourth language and require a local expert to explain research 
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materials in local language to ensure full transparency of the research for participants. The ‘two-

way’ working relationship between Aboriginal and non-Aboriginal researchers is also necessary to 

ensure cultural security for both participants and researchers.2  

RECOMMENDATIONS FOR FUTURE RESEARCH  

Findings reported in this thesis point to several key recommendations for future research in this 

area. First, there is a need to develop and validate culturally appropriate tools to measure self-

regulation and executive functioning in Aboriginal Australian children. Such measures would be 

valuable in evaluating the effectiveness of interventions like the Alert Program® by future research 

teams or school staff. An improved tool could also be used to assess the domain of executive 

functioning during neurocognitive assessments, for example, in the process of diagnosing FASD. 

Future analysis and interpretation of the results from computerised executive functioning 

assessments will provide further information about the efficacy of the intervention.  

Second, there is some evidence the Alert Program® may help teachers to support students to self-

regulate. As such, future research that evaluates a further iteration of the Alert Program® based on 

process based data gathered during this research is warranted. For example, a refined Alert 

Program® should consider modes of delivery that maximise exposure of the program to students 

who stand to benefit the most, for example students with poor school attendance. This could include 

providing ongoing teacher coaching or an integrated mode of program delivery rather than 

implementing discrete Alert Program® lessons. Future research should also consider how work 

undertaken by partner organisations and other research bodies that demonstrably improves parents’ 

capacity to provide responsive caregiving could complement efforts to increase teacher capacity to 

enhance students’ self-regulation and executive functioning abilities at school.  

Third, given the importance of self-regulation to school readiness, future research needs to focus on 

upskilling educators in self-regulation concepts and strategies that are suitable for delivery in early 

childhood settings. This should consider a developmental framework model of self-regulation to 

ensure interventions are targeted at improving the regulation domain aligned to children’s current 

phase of development.21 It is possible a modified version of the Alert Program® that incorporates 

strategies to enhance emotional regulation and is suitable for delivery by early childhood educators 

could contribute to enhanced attentional and behavioural outcomes for students as they transition to 

and through primary school. Evaluating improvements to children’s self-regulation abilities 

following efforts to build and sustain teacher confidence and capacity to accommodate the 
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neurodiversity of students rather than focusing on the dissemination of a discrete classroom based 

intervention may be useful.  

GENERAL CONCLUSION 

Overall, this thesis makes an important contribution to an understanding of the impact of the Alert 

Program® in improving the self-regulation and executive functioning skills among children 

attending remote Australian Aboriginal community primary schools. While following the self-

controlled cluster randomised trial, no intervention effect was detected on the primary outcome, 

there are several reasons for these results previously discussed in this thesis. Notwithstanding that 

the intervention may not have been effective in this context, intervention dosage and outcome 

measure sensitivity issues may also have contributed to this null finding. Nonetheless, teachers 

reported the program was useful to help them support students in the classroom in an area where 

high rates of FASD and ELT have been reported. Furthermore, this thesis provides valuable 

information about the feasibility and processes of upskilling teachers to deliver a classroom-based 

intervention to children in the absence of clinician delivered therapies being available. As such, this 

research provides a foundational contribution to the literature and a starting point from which future 

research efforts can be made to improve children’s self-regulation and executive functioning in 

communities throughout Australia and internationally experiencing similar challenges. This 

research was a direct response to a community call to action around an issue they had prioritised for 

intervention. The approach to this research-community partnership can be a model for intervention 

research, particularly with vulnerable populations.  



 

191 

 

CHAPTER SEVEN REFERENCES  

1. Wagner B, Fitzpatrick J, Symons M, Jirikowic T, Cross D, Latimer J. The development of a 

culturally appropriate school based intervention for Australian Aboriginal children living in remote 

communities: a formative evaluation of the Alert Program® intervention. Aust Occup Ther J 

[Internet]. 2017 [cited 2020 January 31];64(3):243(10). Available from: 

https://onlinelibrary.wiley.com/doi/abs/10.1111/1440-1630.12352. 

2. Coffin J, Green C. Decolonising Australian community development tools. In: Kickett-

Tucker C, Bessarab D, Coffin J, Wright M, editors. Mia Mia Aboriginal community development: 

fostering cultural security. Cambridge: Cambridge University Press; 2017. 

3. Williams MS, Shellenberger S. An introduction to "how does your engine run?": the Alert 

Program for self-regulation. Albuquerque, NM: Therapy Works Inc.; 1996. 

4. Wagner B, Carmichael Olson H, Symons M, Mazzucchelli TG, Jirikowic T, Latimer J, et al. 

Improving self-regulation and executive functioning skills in primary school children in a remote 

Australian Aboriginal community: a pilot study of the Alert Program®. Australian Journal of 

Education [Internet]. 2019 [cited 2019 February 03];63(1):98-115. Available from: 

https://journals.sagepub.com/doi/abs/10.1177/0004944119826206. 

5. Wagner B, Fitzpatrick JP, Mazzucchelli TG, Symons M, Carmichael Olson H, Jirikowic T, 

et al. Study protocol for a self-controlled cluster randomised trial of the Alert Program to improve 

self-regulation and executive function in Australian Aboriginal children with fetal alcohol spectrum 

disorder. BMJ Open [Internet]. 2018 [cited 2020 January 31];8(3). Available from: 

http://bmjopen.bmj.com/content/8/3/e021462.abstract. 

6. Wagner B, Latimer J, Adams E, Carmichael Olson H, Symons M, Mazzucchelli TG, et al. 

Addressing executive functioning and self-regulation in children attending primary schools in 

remote Australian Aboriginal communities. PLoS One [Internet]. 2020;15(6):e0234895. Available 

from: https://doi.org/10.1371/journal.pone.0234895. 

7. Barnes KJ, Vogel KA, Beck AJ, Schoenfeld HB, Owen SV. Self-regulation strategies of 

children with emotional disturbance. Phys Occup Ther Pediatr [Internet]. 2008 [cited 2016 May 

31];28(4):369-87. Available from: 

http://www.tandfonline.com/doi/pdf/10.1080/01942630802307127. 

8. Blackwell AL, Yeager DC, Mische-Lawson L, Bird RJ, Cook DM. Teaching children self-

regulation skills within the early childhood education environment: a feasibility study. Journal of 

Occupational Therapy, Schools & Early Intervention [Internet]. 2014 [cited 2018 September 

19];7(3/4):204-24. Available from: 

http://www.tandfonline.com/doi/pdf/10.1080/19411243.2014.966013. 

https://onlinelibrary.wiley.com/doi/abs/10.1111/1440-1630.12352
https://journals.sagepub.com/doi/abs/10.1177/0004944119826206
http://bmjopen.bmj.com/content/8/3/e021462.abstract
https://doi.org/10.1371/journal.pone.0234895
http://www.tandfonline.com/doi/pdf/10.1080/01942630802307127
http://www.tandfonline.com/doi/pdf/10.1080/19411243.2014.966013


192 

 

9. Wandersman A, Duffy J, Flaspohler P, Noonan R, Lubell K, Stillman L, et al. Bridging the 

gap between prevention research and practice: the interactive systems framework for dissemination 

and implementation Am J Community Psychol [Internet]. 2008 [cited 2018 December 20](41):171-

81. Available from: https://pubmed.ncbi.nlm.nih.gov/18302018/. 

10. Wagner B, Cross D, Adams E, Symons M, Mazzucchelli TG, Watkins R, et al. RE-AIM 

evaluation of a teacher-delivered programme to improve the self-regulation of children attending 

Australian Aboriginal community primary schools. Emotional and Behavioural Difficulties 

[Internet]. 2019 [cited 2020 January 31 ];25(1):42-58. Available from: 

https://www.tandfonline.com/doi/abs/10.1080/13632752.2019.1672991?journalCode=rebd20. 

11. Moffitt TE, Arseneault L, Belsky D, Dickson N, Hancox RJ, Harrington H, et al. A gradient 

of childhood self-control predicts health, wealth, and public safety. Proceedings of the National 

Academy of Sciences [Internet]. 2011 [cited 2018 August 21];108(7):2693. Available from: 

http://www.pnas.org/content/108/7/2693.abstract. 

12. Mac Cobb S, Fitzgerald B, Lanigan-O’Keeffe C. The Alert Program for self-management of 

behaviour in second level schools: results of phase 1 of a pilot study. Emotional & Behavioural 

Difficulties [Internet]. 2014 [cited 2017 November 29];19(4):410-25. Available from: 

http://www.tandfonline.com/doi/pdf/10.1080/13632752.2014.903593. 

13. Reid N, Dawe S, Shelton D, Harnett P, Warner J, Armstrong E, et al. Systematic review of 

fetal alcohol spectrum disorder interventions across the life span. Alcoholism: Clinical and 

Experimental Research [Internet]. 2015 [cited 2017 May 25];39(12):2283-95. Available from: 

https://pubmed.ncbi.nlm.nih.gov/26578111/. 

14. Blackburn C, Carpenter B, Egerton J. Educating children and young people with fetal 

alcohol spectrum disorders: constructing personalised pathways to learning. Oxon: Routledge; 

2012. 

15. Latimer J, Elliott EJ, Carter M, Oscar J, Fitzpatrick JP, Ferreira M, et al. Marulu, the 

Lililwan project, fetal alcohol spectrum disorders (FASD) prevalence study in the Fitzroy Valley: a 

community consultation. Sydney: The George Institute for International Health; 2010. 

16. Bessarab D, Forrest S. Anggaba jina nimoonggoon: whose knowledge is that? Aboriginal 

perspectives of community development. In: Kickett-Tucker C, Bessarab D, Coffin J, Wright M, 

editors. Mia Mia Aboriginal community development: fostering cultural security. Cambridge: 

Cambridge University Press; 2017. 

17. Fitzpatrick JP, Latimer J, Olson HC, Carter M, Oscar J, Lucas BR, et al. Prevalence and 

profile of neurodevelopment and fetal alcohol spectrum disorder (FASD) amongst Australian 

Aboriginal children living in remote communities. Res Dev Disabil [Internet]. 2017 [cited 2017 

November 1];65:114-26. Available from: 

https://www.sciencedirect.com/science/article/abs/pii/S0891422217300975?via%3Dihub. 

https://pubmed.ncbi.nlm.nih.gov/18302018/
https://www.tandfonline.com/doi/abs/10.1080/13632752.2019.1672991?journalCode=rebd20
http://www.pnas.org/content/108/7/2693.abstract
http://www.tandfonline.com/doi/pdf/10.1080/13632752.2014.903593
https://pubmed.ncbi.nlm.nih.gov/26578111/
https://www.sciencedirect.com/science/article/abs/pii/S0891422217300975?via%3Dihub


 

193 

 

18. Dingwall KM, Cairney S. Psychological and cognitive assessment of Indigenous 

Australians. Aust N Z J Psychiatry [Internet]. 2010 [cited 2020 January 31];44(1):20-30. Available 

from: https://journals.sagepub.com/doi/full/10.3109/00048670903393670?url_ver=Z39.88-

2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed. 

19. Fogliani R. Inquest into the deaths of: thirteen children and young persons in the Kimberley 

region, Western Australia Perth: Coroner's Court of Western Australia;  [25/2017:[Available from: 

https://www.coronerscourt.wa.gov.au/_files/inquest-2019/13-Children-and-Young-Persons-in-the-

Kimberley-Region-Finding.pdf. 

20. Calkins SD. The emergence of self-regulation: Biological and behavioral control 

mechanisms supporting toddler competencies.  Socioemotional development in the toddler years: 

Transitions and transformations. New York, NY, US: The Guilford Press; 2007. p. 261-84. 

21. Reid N, Petrenko CLM. Applying a developmental framework to the self‐regulatory 

difficulties of young children with prenatal alcohol exposure: A review. Alcohol Clin Exp Res 

[Internet]. 2018 [cited 2019 August 25];42(6):987-1005. Available from: 

https://pubmed.ncbi.nlm.nih.gov/29672859/. 

22. Department of Education Services. Report on the rural and remote education advisory 

council regional meeting in Broome Broome: Department of Education Services; 2012 [Available 

from: 

http://rreac.des.wa.gov.au/SiteCollectionDocuments/Report%20Regional%20Meeting%20Broome

%20-%20Rural%20and%20Remote%20Education%20Advisory%20Council.pdf. 

23. Coffin J. Rising to the challenge in Aboriginal health by creating cultural security. 

Aboriginal and Islander Health Worker Journal [Internet]. 2007 [cited 2018 October 11];31(3):22-4. 

Available from: 

https://search.informit.com.au/documentSummary;dn=955665869609324;res=IELAPA. 

24. Mc Loughlin F, Hadgraft NT, Atkinson D, Marley JV. Aboriginal health research in the 

remote Kimberley: an exploration of perceptions, attitudes and concerns of stakeholders. BMC 

Health Serv Res [Internet]. 2014 [cited 2020 January 31];14:517. Available from: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4213490/. 

  

https://journals.sagepub.com/doi/full/10.3109/00048670903393670?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/full/10.3109/00048670903393670?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.coronerscourt.wa.gov.au/_files/inquest-2019/13-Children-and-Young-Persons-in-the-Kimberley-Region-Finding.pdf
https://www.coronerscourt.wa.gov.au/_files/inquest-2019/13-Children-and-Young-Persons-in-the-Kimberley-Region-Finding.pdf
https://pubmed.ncbi.nlm.nih.gov/29672859/
http://rreac.des.wa.gov.au/SiteCollectionDocuments/Report%20Regional%20Meeting%20Broome%20-%20Rural%20and%20Remote%20Education%20Advisory%20Council.pdf
http://rreac.des.wa.gov.au/SiteCollectionDocuments/Report%20Regional%20Meeting%20Broome%20-%20Rural%20and%20Remote%20Education%20Advisory%20Council.pdf
https://search.informit.com.au/documentSummary;dn=955665869609324;res=IELAPA
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4213490/



