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Abstract  

Autism Spectrum Disorder (ASD) is a neuro-developmental disorder characterized by 

persistent and significant impairments with social communication and a tendency to 

engage in non-functional restricted and repetitive behaviours which begin in early 

childhood. Due to an increase in prevalence and lack of specialist services, many 

regions or entire countries are facing bottlenecks throughout the process of early 

detection, early screening, diagnosis and beginning services, with the average age of 

diagnosis currently lying between 4 to 5 years of age. This late age of diagnosis and 

access to services is very worrying, given many early signs are observable by the child’s 

first birthday and research has consistently reported that the start of intervention is 

directly linked to long-term outcomes, with a start prior to two years of age 

demonstrating the greatest potential to reach optimal outcomes.  

The present thesis addresses the challenges of early detection and early intervention 

through a four-fold process. First, a systematic literature review was conducted to 

establish the earliest behavioural manifestations of autism by identifying the earliest 

symptoms and signs which can then guide future screening and assessment tools. 

Second, a pilot study was conducted to assess the feasibility and acceptability of using a 

12-week parent-mediated intervention model to increase social communicative 

behaviours while decreasing autism symptoms in ‘at risk’ infants. Third, a main study 

employing a multiple baseline across participants research design was conducted to 

assess the efficacy and social validity of the 12-week intervention program through a 

parent-mediated service model with symptomatic infants. Lastly, the 12-week program 

was translated into parent-friendly language, providing parents with a step-by-step 
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procedure manual which can be used to complement professional intervention or for 

parents to use while awaiting a comprehensive diagnosis or start of services. All four 

components have uniquely contributed to the field of behaviour analysis and especially 

very early parent-mediated autism intervention, as well as to the broader field of autism 

detection during infancy.  
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Introduction 

1.0.1 Autism Spectrum Disorder 

Autism Spectrum Disorder (ASD) is a complex neurodevelopment disorder marked 

by core deficits in social communication and the presence of restrictive and repetitive 

interest and behaviour patterns classified by the DSM-5 as a lifelong disorder (American 

Psychiatric Association, 2013). Recent prevalence estimates affirm that 1 in 59 children 

will be diagnosed with ASD with the disorder affecting approximately 4 times as many 

male births as female (Centre for Disease Control, 2018). This number has greatly 

increased from prevalence estimates of 2006 which approximately to 1 in 150 births. 

There are currently no biological markers for diagnosing ASD; thereby the diagnosis 

relies solely on behavioural features and deficits across two core domains, social 

communication and repetitive behaviours and restricted interests (Johnson & Myers, 

2007). A few decades ago, people with ASD were given a very poor prognosis, in that 

only 50% of them would develop functional communication (Dawson, 1989). However, 

many studies have since demonstrated that the majority of children who receive early 

behavioural intervention can develop useful speech by age 5 (Lovaas, 1987). Research 

continues to support that early intervention maximizes children’s potential, therefore 

there is a consistent need to continue to improve early detection, screening tools and 

services for very young children with ASD. Although it is understood that early 

diagnosis and intervention can maximize the outcomes of children with ASD, the 

average age of diagnosis across the United Kingdom (UK) and North America is about 

4.5 years of age (Centre for Disease Control, 2018).  
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An ASD diagnosis can have many negative effects on the parents and family. 

Parents of children with ASD report greater parenting-related and psychological distress 

compared to parents of children with other developmental disabilities (Baker & Blacher, 

2005; Estes et al., 2009). One week after a diagnosis was received, 79% of mothers 

reported clinically depressive symptoms and 18-months later, 37% continued to meet 

criteria for clinical depression (Taylor & Warren, 2012). Parental depression can lead to 

less parental responsiveness to their chid which is associated with language delays and 

joint attention deficits, further exacerbating existing deficits (Kim & Mahoney, 2004; 

Ruble, McDuffie, King & Lorenz, 2008). Additionally, parental depression is associated 

with a lack of hopefulness regarding treatment and therefore a higher likelihood of 

missed sessions and early termination of therapy (Nock & Kazdin, 2001). As a child 

develops atypical behaviours and displays challenging behaviour, this can place 

significant stress on the family, with this stress further exacerbating existing challenges 

and creating a negative transactional cycle. The functioning of the adult and child has 

bi-directional effects, as the child’s development is stunted by a stressful family 

environment and the child’s stunted development causes greater stress for the family 

(Baker et al., 2011). Children who display regulatory difficulties or show fewer 

reciprocal interactions with their parents often experience less sensitivity from their 

parents in return (Kelly, Day & Streissguth, 2000). Problem behaviours and restrictive 

repetitive behaviours were found to be associated with high levels of stress and low 

levels of parental efficacy (Lecavalier et al., 2006). In order to slow down or reverse the 

impact of the negative transactional model, Karst and Vaughan Van Hecke (2012) 

proposed an intervention model consisting of two primary domains. The first domain is 
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based on parent and family outcomes that include parental competency, efficacy and 

mental health and stress management. The second domain is comprised of child 

outcomes which target core deficits of ASD along with specific targets to address 

individualised needs. With parent-child relationships having a bi-directional influence 

on each other’s behaviour, it is imperative to have service models address both parental 

and child outcomes in order to fully maximize a child’s potential (Karst & Vaughan Van 

Hecke, 2012). On the contrary, since it is established that parent-child relationships 

operate in a transactional model, service models which focus on promoting positive 

parental responsiveness, teach competency based strategies and develop greater self-

efficacy can have a very positive effect on the child. 

 In addition to the psychological and emotional stress of raising a child with 

ASD, there is an enormous financial cost. It is estimated that the life-long indirect and 

direct cost of raising a child with ASD through their lifespan is approximately $2.4 

million in the United States or £1.5 million in the United Kingdom (Buescher, Cidav, 

Knapp & Mandell, 2014). In 2004, the Interagency Autism Coordinating Council 

(IACC) listed the top priority in autism research as identifying the earliest 

manifestations of ASD for both behavioural and biological markers. The priority of 

identifying early markers is predicated on the knowledge that optimal outcomes are 

strongly associated with beginning intervention at the first signs of ASD before core 

symptoms have fully emerged and while the brain is still undergoing rapid development. 

Beginning intervention during infancy can have a significant and lasting impact on a 

life-long trajectory, resulting in fewer resources and services needed as the child closes 

the gap towards typical development (Dawson, 2008).  
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1.0.2 Applied Behaviour Analysis and Evidence-Based Practise  

With rapid increases in prevalence estimates, finding the most effective 

interventions which are supported by scientific evidence is the goal of researchers and 

practitioners. Researchers have focused on two types of interventions: comprehensive 

treatment models consisting of a set of practises aimed at the acquisition of broader 

learning goals and focused interventions targeting a specific skill (Wong et al, 2015). In 

2010, a national review conducted in the United States identified 30 comprehensive 

treatment models that met the following criteria: organised around a conceptual 

framework, manualised procedures, intensity and longevity recommendations, and 

targeting a breadth of learning outcomes across various domains (Odom et al., 2014). 

Few comprehensive treatment models had demonstrated significant replicated outcomes, 

with Early Intensive Behavioural Intervention (EIBI) being at the top of the list of 

evidence-based practise for young children with ASD for having very strong replicated 

evidence of effectiveness (Wong et al., 2015).   

Early Intensive Behaviour Intervention (EIBI) is a comprehensive treatment package 

based on the foundations of ABA that can be delivered at any early age (before the age 

of 7) and in a highly intensive delivery model comprising of 20 to 40 hours of weekly 

intervention delivered by a therapist trained in the science of Applied Behaviour 

Analysis (ABA). In 1987, Dr. Ivar Lovaas and the University of California Los Angeles 

published a landmark study that forever changed autism intervention. In this study, 38 

children were assigned to either the treatment or control group; 19 children received 

EIBI that averaged 40 hours per week but ranged between 18-60 hours depending on the 

child; children pertaining in the control group received no treatment. Of the children 
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who received EIBI, 47% were indistinguishable from their peers by the time they 

entered school whereas 0% of the control group made significant enough gains to be 

indistinguishable from their peers (Lovaas, 1987). Other notable studies have also 

supported the efficacy of EIBI (e.g.,  Dawson & Osterling, 1997; Eikeseth, 2009; 

Hayward et al., 2009; Howlin 2009; Macdonald, Parry-Cruwys, Dupere & Adhern; 

Itzchak & Zachor, 2009; Reichow & Wolery, 2009).  

Focused interventions produced 27 interventions which met evidence-based criteria, 

all of which have foundations in ABA. Of these 27 interventions, many are utilized as 

components of the present study’s comprehensive treatment model, including: 

antecedent-based interventions, modeling, naturalistic intervention, reinforcement, 

prompting, functional communication training, parent-mediated interventions and the 

use of time-delay for errorless learning (Wong et al., 2015). An analysis of a review of 

456 articles examining those evidence-based interventions found that less than 5% of the 

studies tested and reported outcomes with children 2 years of age or younger, with the 

majority of these 457 studies looking at children between 3 and 11 years of age (Wong 

et al., 2015).  

A growing body of evidence supports that the earlier intervention is accessed, the 

more significant the achieved outcomes. Much of early intervention literature has been 

conducted with children ages 3-6 years of age with limited empirical studies looking at 

early intervention with children less than 2 years of age. MacDonald et al. (2014) 

examined 83 children with autism who began EIBI prior to 4 years of age and found that 

90% of children who started intervention prior to 24 months of age made significant 

gains in their first year, compared to only 30% of children who started after 30 months 
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of age (i.e., only 6 months later). With research supporting the importance of very early 

intervention, screening and diagnostic tools continue to advance in order to facilitate 

early detection of behavioural symptoms in infants as early as at 6 months of age.  

When EIBI for children with ASD begins prior to 3 years of age, a child’s potential 

for reaching optimal treatment outcomes is maximized, yet currently the average age of 

diagnosis remains between 4-6 years of age. A recent interest in pre-diagnostic 

intervention (i.e., prior to 18 months of age) has begun to proactively capitalize on the 

critical development period that occurs in the first two years of life. The importance of 

early detection and early intervention is predicated upon the knowledge of brain 

neuroplasticity during the first few years of life. Thus it is essential to begin intervention 

while these neural connections are being formed rather than trying to change 

maladaptive neural connections once they are established. When implementing 

intervention with children younger than 18 months, there is a logical tendency to use a 

parent-mediated service delivery model given the young age of the child. In addition to 

being cost-effective and developmentally appropriate, parent-mediated intervention can 

also vastly improve relevant parental skills that are key to mitigating rather than 

amplifying the severity of ASD symptoms. There are now a handful of branded parent-

mediated interventions demonstrating promising effects; however, peer-reviewed 

publications offer clinicians limited details regarding the specifics of how to select, 

sequence and teach early social communication skills to infants, therefore limiting the 

access of researchers, professionals and parents to the underlying processes.  

1.0.3 Establishing best practises for 0-2 years of age 

The most meaningful outcome of detecting autism symptoms in infants is the 
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ability to begin intervention prior to the full onset of the disorder being established. As 

pre-diagnostic behavioural intervention continues to gain momentum, best practises for 

intervention in infancy are beginning to emerge with a logical tendency to use a parent-

mediated service delivery model for implementation given the young age of the child. 

Parent-mediated interventions are interventions implemented by the primary 

caregiver(s), which focus on training the parent to use daily parent-infant routines to 

teach foundational communication, play and social skills. Parent-mediated intervention 

models can be traced back to 1960 when Eric Schopler first introduced the idea of using 

parents as interventionists to increase the frequency and quality of parent-infant non-

verbal interactions (Siller & Sigman, 2002). A study of 72 toddlers with ASD reported 

that early social attention and a child’s ability to share joint attention was imperative for 

the development of language and communication (Toth, Munson & Dawson, 2006). 

Bakermans-Kranenburg, Van Ijzendoorn, and Juffer (2003) found that the most effective 

interventions for promoting joint attention and social interactions in high-risk infants are 

interventions that promote mother-infant interactions. Additionally, parental training for 

enhancing mother-infant interactions has shown to be effective with as few as 16 

sessions using video feedback to enhance learning opportunities (Bakermans-

Kranenburg et al., 2003). More recently, Rogers et al. (2014) published a pilot study 

evaluating ‘Infant Start’, a caregiver-mediated intervention targeting seven high-risk 

infants between the ages of 7-15 months who were already developmentally delayed 

compared to typical infants. The purpose of the study was to mitigate the full onset of 

ASD and begin intervention prior to a diagnosis being established. ‘Infant Start’ 

consisted of a 12-week parent-coaching package focusing on using naturally occurring 
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parent-infant daily routines to teach social, communication and play skills. Within one 

year, 6 of the 7 infants in the sample had achieved typically developing milestones and 

did not meet the criteria for an ASD diagnosis. Brian, Smith, Zwaigenbaum, Roberts 

and Bryson (2015) expanded the parent-mediated intervention research with a study that 

included 20 parent-infant dyads of children suspected or confirmed to have ASD. Brian 

et al. (2015) also used a 12-week manualised parent coaching treatment model known as 

The Social ABCs and results indicated that significant gains were achieved in 

responsivity, initiations and social smiling. Person First Relationships (PFR) was 

designed to improve the quality of parent-infant interactions by targeting parental 

sensitivity to infant cues, infant contingent responding along with the use of positive 

affect to elicit a higher degree of facial referencing (Grzadzinsi, Luyster, Spencer & 

Lord, 2012). Within the last five years, several randomized controlled trials have 

provided support for the efficacy of parent-mediated intervention for infants and 

toddlers with ASD or symptoms of ASD (Kasari, Gulsrud, Wong, Kwon, Locke, 2010; 

Wetherby et al., 2014; Baranek et al., 2015), however further research is still needed.  

In this line, a more naturalistic model has emerged, branded as Naturalistic 

Developmental Behavioural Interventions (NDBI) (Schreibman et. al, 2015). Parent-

mediated NDBIs are implemented by the primary caregiver(s) and focus on training the 

parent to use daily routines to teach foundational skills such as early communication, 

play and social skills. A Cochrane review analyzed 17 studies which used parent-

mediated interventions with young children with ASD and found results were largely 

inconclusive across studies. Although these studies did not show statistically significant 

changes with regards to the primary outcome measures of language, adaptive skills or 
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reducing parental stress, results did include improvements in secondary outcomes such 

as reducing autism severity and increasing positive parent-child interactions (Oono, 

Honey & McConachie, 2013). Oono et al. (2013) concluded that future research should 

focus on using a standardized set of measurements across studies in order to establish 

more conclusive evidence. An additional systematic review conducted by Beaudoin, 

Sébire and Couture (2014) reviewed 15 studies that looked at the use of parent-mediated 

interventions for toddlers under 3 years of age, with only 13% of these studies 

demonstrating conclusive evidence. Both reviews solely included participants with a 

confirmed diagnosis of ASD, and both concluded that parent-mediated interventions 

continue to look promising but require further research.   

1.0.4 Early Symptoms  

 Research on identifying the early symptoms of autism is conducted using three 

different methods: retrospective studies, analyzing home videotapes, and prospective 

studies. Retrospective studies suggest that up to 50% of parents with a child with ASD 

report having concerns about their child’s development in the first year of life, 

specifically relating to behaviour ranging from extreme passivity to tremendous distress, 

lack of interest in play and limited social smiling and eye contact (Dahlgren & Gillberg, 

1989.  As well as other early signs not specific to autism, such hypo or hyper activity, 

emotional regulation and motor control and coordination (Guinchat et al., 2012). 

However, retrospective studies can be subject to a recall bias, therefore, should be 

interpreted with caution.   

 In 1991, Adrien et al. began analyzing home movies of infants who were later 

diagnosed with ASD. Various studies based on the analysis of home movies have 
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demonstrated that there are clear symptoms of ASD that appear in infancy years before a 

diagnosis occurs (Adrien et al., 1991). Osterling and Dawson (1994) examined home 

videotapes of children’s first birthday parties, comparing 11 children that later received 

a diagnosis of autism versus 11 typically developing children. The study reported that at 

the first birthday, children with ASD displayed less instances of social behaviours and 

joint attention compared to typically developing children who displayed more instances 

of responding to their name, pointing, showing objects to people and looking at faces. 

Osterling, Dawson and Munson (2002) examined characteristics that could distinguish 

autism from intellectual disability by the child’s first birthday. A comparison of home 

videos from first birthday parties found that children who later received a diagnosis of 

autism did not orient toward someone calling their name or spend as much time looking 

at others as did children with intellectual disabilities who did not have autism, thus the 

characteristics for autism could be distinguished from intellectual disabilities and typical 

development by a child’s first birthday (Osterling et al., 2002).  

Prospective studies track infants from birth to capture the onset of specific 

symptoms and markers as they develop. The prevalence of autism is higher among 

infants who have a sibling with autism; these infants are often referred to as “High Risk 

Infants” and are often utilized in many prospective studies. A longitudinal study by 

Zwaigenbaum and colleagues (2005) followed 65 high-risk infants for 24 months 

comparing them to a group of low-risk infants. Measures included what is now known 

as the Autism Observation Scale for Infants (AOSI), computerized visual orienting, and 

temperament, cognitive and language assessments. Preliminary results suggested that 

differentiated and distinct symptoms were present amongst 12-month old infants who 
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later went on to be diagnosed with autism compared to the low-risk control group. 

Zwaigenbaum et al. (2005) identified some of the core markers as: failure to establish 

eye contact, deficits in visual tracking, an inability to disengage visual attention, an 

inability to orient to name, a lack of motor imitation, inconsistent social smiling, hyper 

or hypo reactivity, and failure to establish anticipatory responses. This study conducted 

by Zwaigenbaum et al. (2005) was the foundational work for the development of the 

AOSI, an 18-item semi-structured interview designed to identify autism symptoms in 

infants between 6-18 months of age.  

 Additional research around early indicators of ASD found toddlers who later 

received an ASD diagnosis showed a preference for repetitive geometric shapes and 

patterns compared to typically developing toddlers, such that a 100% of the toddlers 

who spent more than 69% of their time looking at geometric patterns later received a 

diagnosis of autism (Pierce, Conant, Hazin, Stoner, & Desmond, 2011). Therefore, a 

preference for repetitive geometric visual stimuli may provide further evidence as an 

early indicator of ASD and could be beneficial in improving the sensitivity for early 

screening tools. Elison, et al. (2014) found repetitive and stereotypic behaviours to be an 

early indication of children that later on received a diagnosis of ASD. Other studies 

focusing on early indicators determined head lag and atypical sensorimotor development 

to be significantly associated with a diagnosis of ASD at 3 years of age (Flanagan, 

Landa, Bhat & Bauman, 2012).  

A major contribution to the understanding of the under-estimated prevalence of 

regressive onset ASD and how to more accurately capture a decreasing trajectory of 

skills was made by Ozonoff and colleagues (2018), who provided a framework with 
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significant  practical applications which can easily be adopted by clinicians. When using 

a prospective dimensional approach to monitor regression, regression of first year social 

communicative skills was reported in 88% of the sample by clinicians. In other words, 

88% of high-risk infants with a subsequently confirmed ASD diagnosis showed losses 

in first year skills whereas, regressive trajectories were not observed in the comparison 

groups of high-risk no ASD or low risk no ASD groups, implying that observed 

regression in any group other than high-risk ASD would be an anomaly. However, how 

regression is being monitored and the rating system used is essential to proper detection. 

When first year social communication skills such as social engagement were tracked 

prospectively using dimensional rating (i.e., a rating scale), regressive onset comprised 

almost 90% of the high risk ASD sample; however, when asked retroactively and 

categorically if skills had been lost or regression occurred, only 30% of parents 

accurately identified that this had happened. Rather than solely incorporating 

developmental milestones at clinical checkups or retroactive questionnaires, assessing 

the same first year skills across multiple visits using dimensional ratings may provide 

significant insight into a loss of skills, signally a high probability of an ASD diagnosis. 

Such an approach would also allow parents to complete the assessment remotely, 

enabling rural or low-resourced populations to access a reliable yet low effort and low 

cost means of identifying ASD early on. 

A project known as the high risk Baby Siblings Research Consortium is 

comprised of a network of 25 international autism researchers who have followed 

approximately 2500 high-risk and 1500 low-risk infant siblings from birth to identify 

the earliest behaviour manifestations of ASD in the first year of life, contributing to 



Running head: USING PARENT-MEDIATED INTERVENTION 27 

dozens of publications (Autism Speaks, 2012). A meaningful overlap between the Baby 

Siblings Research Consortium prospective high-risk infant studies and outside studies 

suggests that there are reliable behaviour markers that emerge between 12 and 14 

months and are linked to an ASD diagnosis in early childhood. Observed prior to 12 

months of age, the earliest behaviour manifestations of ASD have been observed in 

motor delays (Bhat, Galloway & Landa, 2012; Estes et al., 2015; Flanagan et al., 2012), 

repetitive behaviour (Elison et al., 2014; Loh et al., 2007; Wolff et al., 2014,), atypical 

anticipatory response or object exploration (Landa, Haworth & Nebel, 2016; Kaur, 

Srinivasan & Bhat, 2015; Korterba, Leezenbaum & Iverson, 2014), and reactive 

temperament (Clifford, Hudry, Elsabbagh, Charman, Johnson, 2013; Garon et al, 2016,). 

Additionally, the largest body of evidence appears to span many elements of social 

communication including reduced eye contact and attention (Elsabbagh et al., 2015; 

Jones, Venema, Lowy, Earl, & Webb, 2015; Osterling et al., 2002; Wan et al., 2013) and 

reduced social smiling and joint attention (Lambert-Brown et al., 2015, Filliter et al., 

2015; Cornew, Dobkins, Akshroomoff, McCleery & Carver, 2012). The Baby Siblings 

Research Consortium has been at the forefront of early signs research, contributing 29 

studies in 2012 alone and identifying behavioural, biological and neural patterns in 

infants at risk of ASD.  

As research is accelerating towards the very early indicators of ASD there is a 

critical concern to identify effective service models which capitalize on the neural 

plasticity of the child, address social-communicative deficits and incorporate parents 

into intervention outcomes.  

 



Running head: USING PARENT-MEDIATED INTERVENTION 28 

1.0.5 Research Focus 

The focus of the present dissertation is to advance the discipline of pre-

diagnostic identification and intervention by addressing key problems in current 

intervention models and providing efficient and user-friendly solutions. The present 

research analyzed the critical components of very early intervention and addressed them 

through an original comprehensive treatment model. The original comprehensive 

treatment model is introduced in the pilot study, further developed through the main 

study and then made accessible to parents and caregivers through the Sequential Parent 

Curriculum (SPARC). The present comprehensive treatment model relies on a strategic 

curation of applied behaviour analytic principles while capitalizing on neuroplasticity 

and breaking negative transactional cycles which can act as barriers to optimal 

outcomes.  

Firstly, the comprehensive treatment model combines the foundations of natural 

environment teaching, functional communication training, motivating operations and 

shaping procedures as the primary methods of teaching early social communicative 

skills. It is the first pre-diagnostic comprehensive treatment model to teach language 

using a verbal behaviour analytic framework, which focuses on the function of 

communication rather than the linguistic structure. The present comprehensive treatment 

model extends beyond a ‘parent coaching model’ to incorporate all four elements of 

behaviour skills training. The use of instruction, modeling, rehearsal and feedback are 

paramount for parents gaining competency and self-efficacy over the course of the 12-

week program.  
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Secondly, the present comprehensive treatment model was intentionally 

designed to meet the developmental needs of a child 12 months of age. During the first 

two years of life the brain undergoes rapid transformation, with complex neural circuitry 

being created, organised and pruned, resulting in the optimal time to intervene for best 

outcomes. Leveraging the neuroplasticity by beginning intervention while connections 

are forming rather attempting to undo maladaptive circuitry later, allows for quicker and 

more efficient intervention. These rapid changes in the brain are also timed with burst of 

motor skills such as crawling, walking, coordinated reaching and bi-manual 

coordination, making it an optimal time for the brain to explore and participate in their 

environment.  

Lastly, by using a parent-mediated approach the transaction cycle which may be 

maintaining or escalating problematic behaviours or defective behaviours can be 

reversed and begin to further aid the child’s development. Atypical development often 

leads to atypical responsiveness from parents. For example, the child can occupy 

themselves for an extended period of time by lining up their toys into various geometric 

shapes and every time the parent tries to engage, the child gets very upset. Over time, 

the parent may feel more reluctant to try and engage with the child during this time 

because this often leads to tantrums. However, the result is that child’s restricted 

repetitive behaviours are strengthened, their defective request (e.g., a tantrum) is 

reinforced and they miss out on valuable social engagement. Teaching parents how to 

meaningfully engage with their child and turn daily routines into learning opportunities 

to practise and expand social communicative skills allows the parent to feel more 

competent, acting as a protective factor for parental stress, anxiety and depression and 
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moves their child’s developmental forward. In addition, starting very early is 

significantly correlated with reaching best outcomes and being indistinguishable from 

other children by the time the child enters kindergarten. Children who reach optimal 

outcomes will require much less resources and support over their life, thereby greatly 

reducing the financial burden of life long care.  

1.0.6 Research Value 

The value of this research goes beyond the original comprehensive treatment 

model which:  (1)  incorporates a curated selection of evidence based practises, (2) 

leverages the sensitive time period prior to the full onset of the disorder when the brain 

is primed for structural changes and functional neural connections to be formed, and (3) 

addresses a negative bi-directional transactional model allowing parents to gain 

competency and efficacy while decreasing parental stress while their child is exposed to 

greater learning opportunities. The value of the present study goes beyond lessen the 

personal, societal and national financial burden that comes with life long-treatment, 

potentially decreasing the burden from over $2 million per person over the lifetime to 

approximately 10% of that or $200,000, ultimately saving countries hundreds of 

millions of dollars in health care.  

The greatest contribution of this research is demonstrating the value of early 

intervention and creating a Sequential Parent Curriculum and supporting manuscripts 

accessible online, enabling all who could immediately benefit from it, in order to 

capture a critically time sensitive period. The Sequential Parent Curriculum has been 

designed in a reader friendly format while providing enough detail for the protocol to be 

implemented with fidelity in order to allow immediate implementation without the need 
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for a costly training or a lengthy certification process. For those that do have access to 

program oversight by a Board Certified Behaviour Analyst (BCBAÒ), the manual can 

provide written instruction for the parent while providing a framework for the BCBAÒ 

to follow which can be further individualised for the child’s specific needs and 

acquisition of targets.  

Other training curriculums which target the same time-sensitive period require a 

parent or clinician to undergo extensive and additional certifications that are costly and 

span over the course of a year or longer. A parent of a 12 month old who is showing 

many autism symptoms does not have the time to undergo a year of training to obtain a 

set of step-by-step procedures that could immediately help their child. In addition, there 

are many qualified professionals with a background in applied behaviour analysis who 

may not have access to a mentor or relevant continuing education. Of course, families 

and professionals residing in rural areas or countries outside the US would more often 

than not have very limited access to evidence-based intervention programmes. By 

providing an initial framework that can be easily followed by a behaviour analyst, the 

potential to build vast capacity and reach more children is maximised.  

 1.0.7 Research Aim 

The present set of studies puts forth a pre-emptive intervention with early onset 

phenotype of autism and adds to the existing literature by providing an original 

behaviour analytic framework which clinicians can readily apply to increase appropriate 

social communication and play behaviours in symptomatic infants and toddlers, as well 

as a parent friendly procedural guide which offers 12 sequential step-by-step lessons. 

The pilot and main studies provide an original 12-session developmentally sequenced 
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lesson plan to guide ASD service providers and parents through the initial stages of pre-

diagnostic intervention with infants and toddlers. It should be noted that the goal of pre-

emptive intervention is not to prevent an ASD diagnosis but rather to alter the 

developmental trajectory of the child and maximise their potential to reach optimal 

outcomes. 

1.0.8 Research Objectives 

The purpose of the present study is fourfold: 

(1) Extend the literature by providing a systematic literature review of the 

earliest behavioural signs of autism in the first 18 months of life, which can 

be used to further guide early detection screening tools and assessments.  

(2) Develop an original low-intensity parent-mediated comprehensive treatment 

model to address the social-communicative deficits with children her are 

showing signs of ASD.  

(3) Evaluate the efficacy, feasibility and social validity of a low-intensity parent-

mediated intervention model to treat autism symptoms in infants and toddlers 

showing signs of ASD.  

(4) Provide a step-by-step procedural training manual for clinicians and parents 

to guide intervention and future research with infants showing signs of ASD. 
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2.0 Literature Review  

2.0.1 Autism Spectrum Disorder 

Autism Spectrum Disorder (ASD) is an early emerging neurodevelopment 

disorder that can be reliably diagnosed by two years of age (American Psychiatric 

Association, 2013). There is extensive variation in the presentation and severity of 

autism symptoms that people experience, ranging from mild to severe within each skill 

domain, which is why it is referred to as a spectrum. Recent prevalence estimates that 

1 in 58 children (approximately 2%) are born with ASD with the disorder affecting 

approximately 3-4x as many male births as female (Centre for Disease Control, 2018). 

This number has greatly increased from prevalence estimates of 2006 which were 1 in 

150 births. There are currently no biological markers for diagnosing ASD; thereby the 

diagnosis relies solely on behavioural features across the core deficits areas (Johnson 

& Myers, 2007).  

2.0.2 Diagnostic Criteria 

The 5th edition Diagnostic and Statistical Manual of mental disorders (DSM-5) 

outlines five criteria for diagnostic purposes. The first diagnostic criterion is persistent 

deficits in social communication and social interaction. Social deficits are seen across 

contexts and can include difficulty with social approach, difficulty initiating or 

maintaining conversation, difficulty understanding or displaying appropriate emotions 

or affect, challenges coordinating appropriate eye contact or following eye gaze and 

deficits understanding and using expressive language ranging from non-verbal to 

difficulties with the pragmatic use of language. These social deficits can impact the 

person’s ability to understand social context such as body language, tone of voice, facial 
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expression and affect their overall ability to form and maintain relationships. The second 

core deficit is referred to as restricted and repetitive patterns of behaviour (RRB). RRBs 

can manifest as non-functional or non-contextual vocal, object  or motor stereotypy, 

such as lining up items, a fixation on spinning or flapping objects, inflexible interest, 

activities or routines, difficulty with transitions or interruptions to routine, preoccupation 

with atypical interests and/or hyper or hypo sensory behaviour which can include 

extreme sensitivity to visual and/or audio input or low sensitivity to temperature or pain. 

The subsequent ASD criteria specify that symptoms must be present in early childhood 

however can worsen over-time, symptoms must cause significant impairment across 

multiple contexts and that they symptoms are not solely attributed to an alternative 

diagnosis such as intellectual disability or a global developmental delay, however it can 

co-occur with various other conditions.  

2.0.3 Co-occurring Disorders  

ASD has been reported to commonly co-occur with attention deficit hyperactive 

disorder (ADHD), intellectual disability (ID), depression and anxiety and seizure 

disorder  (Matson & Williams, 2013). In fact, ADHD more commonly co-occurs with 

ASD than presents in the general population on its own, with prevalence estimates of 

ADHD among individuals with ASD being as high as almost 50% (Murray et al., 2010: 

Skokauskas &Gallagher, 2012). In a sample of young adults with high-functioning 

autism co-occurrence estimates were as high as 70% with depression and 50% with 

anxiety (Lugnegard et al., 2011). Although diagnostic clinicians are trained in 

differentiated diagnoses, it becomes more complicated when there are co-occurring 
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disorders that have many overlapping symptoms, requiring various clinicians with 

specialized training to be involved in a multidisciplinary team for accurate diagnosis.    

2.1.0 Screening Recommendations and Diagnostic Instruments  

The Centre for Disease Control (CDC, 2018) and American Academy of 

Pediatrics (AAP, 2016) recommends that every child be screened for ASD and 

Developmental Delay (DD) at 9, 18, and 24 months of age, during regular scheduled 

health care visits. Developmental screening can be conducted by various professionals 

including early child educators, pediatric health care providers, speech language 

pathologists, psychologists and other community child professionals. If a child has an 

older sibling already diagnosed, more frequent and more thorough screening in the first 

24 months is warranted due to increased genetic risk. Between 18-24 months a reliable 

diagnosis can be confirmed (CDC, 2018). Screening tools are comprised of brief 

questionnaires for primary caregivers or semi-structure short assessments administered 

by trained clinicians used to identify ‘red flags’, symptoms or behavioural markers. 

Screening tools need to be brief, affordable and easy to use in order to increase universal 

compliance with their administration. The recommendation from the CDC and AAP 

needs to go beyond the administration of a standardized screening tool to include 

practices around fidelity of implementation. A pilot study found that despite routine 

administration of a standardized screening tool at a large urban hospital, health care 

providers failed to identify over 75% of the children who screened positive due to 

failure to score, inaccurate scoring, failure to administer the required follow up 

interview and over-riding cut-off scores with clinical judgment (Nadler, Low-Kapalu, 
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Pham & Nyp, 2015). Incorrect administration of screening tools or Pediatrician 

surveillance without the use of standardized tools fails to identify 70-80% of children 

with developmental delays (Nadler et al., 2015) thus, the routine administration with 

careful consideration for the fidelity of implementation is essential to identifying 

developmental delays and ASD as early as possible.  Using screening tools to identify 

children at risk for ASD or DD is crucial for timely intervention, however with nearly 

100 screening tools to choose from there is a lack of consensus regarding which tools 

are most effective (Marlow, Servili & Tomlinson, 2019).  

2.1.0 Screening Tools	

Studying the emergence of the earliest behavioural markers for ASD has led to 

the construction of various screening instruments that assess the risk of being diagnosed 

with ASD in infants prior to the full-onset of the disorder. Early autism symptoms need 

to be considered concurrently as there is not one singular symptom that can be 

considered a reliable indicator of later ASD. Additionally, only 50% of children 

diagnosed at 36 months met criteria for a diagnosis at 18 months of age, which suggests 

a possible later onset phenotype (Ozonoff et al., 2014).  

The Autism Observation Scale for Infants (AOSI; Bryson, Zwaigenbaum, 

McDermott, Rombough & Brian, 2007) is a semi-structured play-based screening 

assessment used to observe and track autism symptoms in young children between the 

ages of 6-18 months. It was developed from the Canadian Infant Study which followed 

440 younger siblings of children with autism (high-risk infants) and 180 controls (low 

risk-infants) across their first 16 years of life, assessing every 3 months for the first 3 

years and once per year after three years of age in order to capture the sequential onset 
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of ASD symptoms (Zwaigenbaum et al., 2007). The AOSI is an 18-item assessment that 

measures visual tracking, orienting to name, coordinating eye-contact, imitation, 

anticipatory responses, motor development, atypical motor or sensory movements, 

vocalizations, affect, transitions and ability to shift attention (Bryson et al., 2007). Inter-

rater reliability was excellent at 18-months of age however was still rated as good at 6 

and 12 months of age (Bryson et al., 2007).  

The Infant-Toddler Checklist (ITC) is one component of the Communication and 

Symbolic Behaviour Scales Development Profile (CSBS DP; Wetherby & Prizant, 

2002) and is a broadband screening tool designed to screen for developmental delays, 

including ASD in infants and toddlers 6-24 months of age, however proved to be the 

most reliable with infants between 9-24 months (Wetherby, Bronson-Maddox, & 

Newton, 2008). The ITC is a 24-question inventory that produces standardized scores at 

monthly intervals compared to a normative sample. In a study of 3201 children, 

Wetherby et al. (2004) affirmed that the ITC had high specificity and sensitivity (88.9% 

for both) for accurately identifying children with ASD and other developmental 

disabilities (DD) although a positive screen was unable to differentiate between ASD 

and DD (Wetherby et al., 2008).  

The Checklist for Autism in Toddlers (CHAT) is a combination of parent report 

and health care professional screening at 18 months of age. A large sample of 16235 

toddlers were screened at 18 months of age using the CHAT, of that sample only 33 

children received a positive screen and were identified as at risk for being diagnosed 

with ASD.  However, after a follow up at 7 years of age, 94 children had been diagnosed 

with ASD, thus the CHAT had missed more cases of ASD than it found. (Baird et al., 
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2000).  The CHAT was modified by eliminating the observation portion and expanding 

the parent report questionnaire to include 23 questions (Kleinman, Robins, Ventola et. 

al, 2008). The Modified Checklist for Autism in Toddlers (M-CHAT) did not 

demonstrate higher validity than its predecessor but did show slightly higher sensitivity 

and specificity, specifically within a high-risk sample or with children two years of age 

and older (Bilszta & Bilszta, 2013).  Additionally, a large scale sample of nearly 19,000 

low-risk toddlers were administered the M-CHAT at regular toddler checkups and out of 

all the positive screens within the sample, only 54% of those went on to receive an ASD 

diagnosis, however, 98% of the positive screens did meet criteria for a development 

delay, demonstrating that a positive M-CHAT screen is a reliable indicator of 

developmental delays and sometimes ASD (Chlebowski, Robins, Barton, & Fein, 2013).  

There is a second stage to the M-CHAT screener known as the Revised Follow-up 

(R/F), which entails a telephone interview to be used for the children scoring in the 

“Medium Risk” group. When the M-CHAT included a revised follow-up, the reliability 

and validity had further increased, providing support for the M-CHAT-R/F as a 

broadband early screener for ASD and other developmental delays (Robins et al., 2014).  

The Parent Observation of Early Markers Scale (POEMS; Feldman et al., 2012) 

has shown ample promise as an easy to implement and reliable screening tool 

demonstrating sufficient accuracy with predicting future ASD diagnosis via parent 

observations of 61 behaviours rated regularly from across the first 3 years of life 

(Feldman et al., 2012). Deficits in early social-communication skills such as eye contact, 

positive affect and gestures along with an intolerance for waiting had the strongest 

correlations with future diagnoses.  
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Additional tools include the Screening Tools for Autism in Two-year old 

(STAT; Stone, Coonrod, Turner & Pozfol, 2004 ).  The STAT is an early screening tool 

that assesses play, communication and imitation skills, designed to screen children two 

years of age for ASD. The STAT yields results with high sensitivity, specificity, 

predictive value, inter-rater agreement and test-retest reliability when used with children 

14 months or older (Stone, Coonrod, Turner & Pozfol, 2008).  Th Early Screening of 

Autistic Traits Questionnaire (ESAT) is a 14-item, two stage screening instrument 

designed for use beginning at 15 months of age, however findings do not support the 

ESAT as a screening tool for children under 15 months of age (Landa, Holman & 

Garrett-Mayer, 2007). Other early screening tools designed for children less than 18 

months include the Baby and Infant Screen for Children with Autism Traits (BISCUIT; 

Matson et al., 2009) developed for 17-27 months of age,  the Brief Infant Toddler Social 

Emotional Assessment (BITSEA; Briggs-Gowan et al., 2004) developed for ages 12-36 

months, First Year Inventory (FYI; Turner-Brown et al., 2013) designed for 12 months 

of age, the Parent’s Observation of Social Interactions (POSI; Smith et al., 2013) for 

children 16-30 months, the Quantitative Checklist for Autism in Toddlers for children 

(Q-CHAT; Allison et al., 2008) 18-24 months, the Rapid Interactive Screening Test for 

Autism in Toddlers (RITA-T; Choueiri & Wagner, 2015) for 18-36 months and the 

Systematic Observations of Red Flags (SORF; Wetherby et al., 2004) designed for 

children 12-24 months. 

2.1.1 Diagnostic Instruments 

After a child has received a positive screen for ASD, further follow-up is 

required and a comprehensive evaluation with a standardized diagnostic instrument is 
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likely to follow.  Although the DSM-5 provides the diagnostic criteria which may be 

sufficient for some psychologists, psychiatrists or health governing bodies when making 

a diagnosis, it can be required or preferred to complement clinical judgement based on 

the DSM-5 with a standardized diagnostic instrument, such as the Autism Diagnostic 

Observation Scale (ADOS) or the Autism Diagnostic Interview Revised (ADI-R). The 

administration of such tools for early diagnostic purposes requires a qualified 

professional with a background knowledge of childhood development and neuro-

development disorders and delays, able to interpret standardized testing and qualified to 

provide a diagnosis, as acknowledged by their respected provincial, state or national 

health authority (e.g., licensed psychologist). The ADOS (Lord et al., 2000) consists of 

four modules, each geared towards different levels of functioning and chronological age. 

Each module has a scripted procedure of scenarios or “presses” which the evaluator lead 

the child through, ranging from asking for help, problem solving and engaging in 

pretend play scenarios, all with specific scorable criteria for each response which has 

been validated across observers. Each component is scored from 0-3, with 0 indicating 

typical behaviour and 3 indicating heighted severity of atypical behaviour. Although the 

ADOS is the most common diagnostic instrument, it should not be used as the sole 

criterion for providing an ASD diagnosis, as it does not account for developmental 

delays. The ADI-R (Rutter et al., 2003) is a semi-structured questionnaire administered 

to caregivers containing 93 questions across three categories: quality of social 

interaction, communication and language and restrictive and repetitive behaviours and 

interests, beginning with questions regarding early developmental and finishing with 
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questions regarding overall behaviour including motor skills, with the bulk of the 

questions distributed across the three main categories.  

2.2.0 Epidemiology and Genetic Risk 

The complete etiology of ASD and all the factors associated with risk remain 

unknown. Major advances in epidemiology studies looking at both prenatal and 

postnatal factors continue to provide invaluable insight. Prenatal risk factors with the 

strongest links, although relatively weak, are maternal and paternal age at birth (Shelton 

et al., 2010), diabetes, maternal medication use, maternal thyroid dysfunction 

(Andersen, et al, 2014) and even maternal immigrant status (i.e., mother being born 

outside North America) (Kolevzon, Gross & Reichenberg, 2007). Over 50 prenatal risk 

factors were analyzed across 64 studies, leaving very little room for replication across 

multiple well-designed studies, with some replication attempts resulting in inconsistent 

results and the majority of studies failing to demonstrate significant findings (Gardener, 

Spiegelman & Burka, 2009).  Similar research patterns have emerged when studying 

perinatal and neonatal risk factors, with 60 different perinatal and neonatal risk factors 

being studied across only 64 publications, resulting in an absence of replication studies 

and a lack of strong experimental designs showing significant outcomes (Gardener, 

Spiegelman, & Buka, 2011). The strongest risk factors included fetal distress, birth 

injury, summer birth, and low birth weight. A stratified analysis across all studies 

provided further risk factors not identified as significant in individual studies, including 

oxygen resuscitation and respiratory distress at birth (Gardener, Spiegelman, & Buka, 

2011). Factors showing no prenatal, perinatal and neonatal risk included maternal 
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hypertension or preeclampsia, anesthesia or forceps use during delivery, post-term birth, 

high birth weight and head-circumference at birth (Gardener, Spiegelman & Burka 

2009;2011).  

Environmental exposure has explored a similar breadth and lack of depth when 

studying risk factors by failing to replicate the results required to present significant 

outcomes and thus the influence of environmental factors remains uncertain. ASD 

prevalence estimates are universally between 1-2% in a general public sample, while it 

increases to 15-20% if there is an older sibling with an ASD diagnosis; heritability 

increases significantly amongst dizygotic twins (DZ) and further increases in 

monozygotic twins (MZ). Twin studies have been essential in teasing apart shared 

environmental influences from genetic liability  (Tick et al., 2016). A meta-analysis of 

twin studies showed correlations for MZ twins to be at 98% and DZ correlations at 53% 

when ASD prevalence was set at 5%. The most extreme and severe levels of autism 

symptoms showing the strongest correlation of heritable with no significant 

environmental risk, while mild autism symptoms reduced heritability (Tick et al., 2016). 

Specific symptoms such as RRBs have shown to have higher heritability risk than other 

symptoms, leaving some researchers to hypothesize that various autism symptoms may 

have unique genetic influences rather than the same genetic influence impacting a single 

neurodevelopment impairment (Happe, Ronald & Plomin, 2006).  

High heritability prevalence estimates has led to greater attention to underlying 

genetic cause although as prevalence estimates continue to increase, research continues 

to look for contributing environmental causes (Chaste & Leboyer, 2012). Increased 

attention to the role of neural mechanisms has examined brain over-growth, neuro-
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anatomical differences within the cerebral cortex, cerebellum, ratios of grey and white 

matter,  hypoconnectivity across the brain along with increased focus on gastro-

intestinal functioning and immune abnormalities, however there is yet to be clear 

consensus or understanding on the role of pathophysiology in calculating ASD risk 

(Lyall et al., 2017).   

2.2.1 Autism Phenotypes and “High Risk” status  

  A strong scientific consensus of genetic risk for ASD exists leading scientists to 

often use a “high risk” sample when studying the earliest manifestations of ASD during 

neo-natal and infancy stages. The term “high risk” mostly refers to heightened genetic 

risk of developing ASD, often due to an older sibling already diagnosed with ASD. 

Scientist use a “high risk” sample to increase the amount of prevalence of ASD they are 

likely to capture in their prospective sample, thereby increasing the information gathered 

and effect size. As previously noted, the prevalence estimate of ASD in 1 in 58 births 

however with “high risk” siblings it can be as high as 1 in 5, therefore in order to collect 

data on 100 infants who will later go on to receive a diagnosis of autism a researcher 

would require either 5900 infants from the general population or 500 “high risk” infants, 

making “high risk” research much more feasible to obtain larger samples. Prospective 

cross-sectional research follows infants from birth, identified as “high risk” (HR) if 

there is a genetic predisposition or “low risk” (LR) if no genetic predisposition is 

known. Based on future outcomes, the sample will be further divided by diagnostic 

outcomes such as: HR-ASD (Autism Spectrum Disorder), HR-AUT (Autism), HR-

ATYP or HR-BAP (atypical functioning or broad autism phenotype), a milder 

expression of autism symptoms that does not meet diagnostic threshold, HR-TD (typical 
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development, in spite of genetic predisposition no symptoms or delays have been 

observed), LR-no ASD (typically developing), LR-ASD (no known genetic 

predisposition however met criteria for ASD).  

2.2.2 Early Symptoms of Autism Spectrum Disorder  

 Recent research suggests that Autism Spectrum Disorder (ASD) symptoms can 

be detected between 6 and 18 months of age, however the average age of diagnosis is 4 

years of age or older in North America and The United Kingdom. Optimal outcomes in 

children with ASD are linked to the age at which the child began intervention with the 

most significant gains being observed in children who started behavioural intervention 

prior to 2 years of age (MacDonald et al., 2014). Therefore, it remains a priority to 

continue to identify the earliest markers of ASD in order to facilitate the earliest possible 

start of intervention. Research on identifying the early symptoms of autism is conducted 

using three different methods: retrospective studies, analyzing home videotapes, and 

prospective studies.  

Starting in the late 1990s, prospective autism research has focused on the 

developmental onset of autism symptoms by studying the earliest behavioural markers 

in infants that are predictive of a later diagnosis of autism spectrum disorder (ASD). A 

project known as the high risk Baby Siblings Research Consortium (BSRC) is 

comprised of a network of 25 international autism researchers who have followed 

approximately 2500 high-risk and 1500 low-risk infant siblings from birth to identify 

the earliest behaviour manifestations of ASD in the first year of life, contributing to 

dozens of publications (Autism Speaks, 2012).  A meaningful overlap between the 

BSRC prospective high-risk infant studies and outside studies suggests that there are 
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reliable behaviour markers that emerge between 12 and 14 months and are linked to an 

ASD diagnosis in early childhood. Observed prior to 12 months of age, the earliest 

behaviour manifestations of ASD have been observed in motor delays (Bhat, Galloway 

& Landa, 2012; Estes et al., 2015; Flanagan, Landa, Bhat, & Bauman, 2012), repetitive 

behaviour (Elison et al., 2014; Loh et al., 2007; Wolff et al., 2014,), atypical anticipatory 

response or object exploration (Landa, Haworth, Nebel, 2016; Kaur, Srinivasan & Bhat, 

2015; Korterba, Leezenbaum, Iverson, 2014), and reactive temperament (Clifford, 

Hudry, Elsabbagh, Charman, Johnson, 2013; Garon et al, 2016,). Additionally, the 

largest body of evidence appears to span many elements of social communication 

including reduced eye contact and attention (Elsabbagh et al., 2015; Jones, Venema, 

Lowy, Earl, & Webb, 2015; Osterling, Dawson & Munson, 2002; Wan et al., 2013) and 

reduced social smiling and joint attention (Lambert-brown et al., 2015, Filliter et al., 

2015; Cornew, Dobkins, Akshroomoff, McCleery & Carver, 2012). 

2.2.3 Retrospective Studies 

Retrospective studies are based upon recall and memory of the previous 

conditions and therefore can be subject to confirmation bias. However, about half of 

parents with a child with ASD recall having initial concerns  about their child’s 

development in the first year of life. The most reported concerns entailed atypical 

temperament, either too passive or too distressed, difficult to engage in play, and low 

positive affect (Dahlgren & Gillberg, 1989). In a study of 82 parent participants, De 

Giacomo & Fombone (1998) found parents first became concerned about their child’s 

development when they were 19 months of age, however they were not likely to seek 

professional medical advice until 5 months after their initial concerns. Hoshino et. al, 
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(1987) theorized that infantile autism can be classified into two subgroups, acquired and 

natal, based on the time of timing and features of the initial onset based on a 

retrospective study with 80 parent participants. Additionally, retrospective studies can 

examine pre-existing data for analysis. Rogers and DiLalla (1990) found that regression 

in speech was positively correlated lower IQ and increased social deficits. Many 

retrospective studies show children with autism to have significant delays in expressive 

and receptive communication and motor development during the first 24 months of life 

(Ornitz, Guthrie & Farley, 1997; Short & Schopler, 1988; Stone, Hoffman, Lewis & 

Ousley, 1994). It is important to note that retrospective studies can be subject to a recall 

bias and lack an experimental control group, therefore, should be interpreted with 

caution. Ozonoff et al., (2011) noted a lack of agreement between parent report and 

home video review thereby affirming that retrospective studies can have a lack of 

reliability, however they can be useful in supporting more rigorous research designs.  

2.2.4 Home Video Review  

 Home video review provides a method to go back in time and track and score 

behaviours in real time while observing the video, however the content is limited to a 

selection bias of what was originally recorded.  Some innovative studies based on the 

analysis of home movies have demonstrated that there are clear symptoms of ASD that 

have emerged in infancy years before a formal ASD diagnosis is confirmed. One study 

reported that children in their first year of life who would later go on to receive a 

diagnosis of ASD engaged in less social smiling and atypical motor activity (Adrien et 

al., 1991).  Another retrospective study compared videotapes of 11 children that later 

received a diagnosis of autism versus 11 typically developing children at one year of age 
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and found that children with ASD displayed less instances of social behaviours and joint 

attention compared to typically developing children who displayed more instances of 

responding to their name, pointing, showing objects to people and looking at faces 

Osterling and Dawson (1994).  The previous findings were replicated  and extended by 

Mars, Mauk and Dowrick (1998)  adding that typically developing children imitate more 

vocalizations, follow receptive directions and use more social referencing than children 

with ASD. Adding to the home video research, Baranek (1999) reported differences in 

orienting to visual stimuli, more aversions to social touch and a higher frequency of 

mouthing objects between children with autism and typically developing children. 

Further home video review studies have replicated the findings of less frequent looking 

at people and deficits in orienting to name when called (Maestro et al., 2001, Maestro et 

al., 2002, Werner et al. 2000; Clifford et al., 2007; Watson et al., 2013). Osterling and 

colleagues (2002) examined characteristics that could distinguish autism from 

intellectual disability by the child’s first birthday. A comparison of home videos from 1st 

birthday parties found that children who later received a diagnosis of autism did not 

orient towards their name being called and did not spend as much time looking at people 

as did children with intellectual disabilities who did not have autism (Osterling et al.,  

2002). Therefore, observable characteristics and symptoms in one-year-olds who later 

receive a diagnosis of autism could be distinguished from intellectual disabilities and 

typical development by a child’s first birthday (Baranek et al., 1999; Osterling et al., 

2002). Additional differences between developmental delay and ASD symptoms include 

deficits in communicative gestures such as pointing to request or following a point in the 

ASD group (Clifford & Dissanayake, 2008). Home Video Review research has been 
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very helpful in verifying developmental regression with autism, Werner and Dawson 

(2005) and Ozonoff et al., (2011) both identified a group within the sample that did 

show patterns of regression.  

2.2.5 Prospective Studies 

Prospective studies track infants from birth to capture the onset of specific 

symptoms and markers as they develop. The prevalence of autism is higher among 

infants who have a sibling with autism; these infants are often referred to as “High Risk 

Infants” and are often utilised in many prospective studies. A longitudinal study by 

Zwaigenbaum and colleagues (2005) followed 65 high-risk infants for 24 months 

comparing them to a group of low-risk infants. Measures included what is now known 

as the Autism Observation Scale for Infants (AOSI), computerized visual orienting, 

temperament scales, and cognitive and language assessments. Preliminary results 

suggested that differentiated and distinct symptoms were present amongst 12-month-old 

infants who later went on to be diagnosed with autism compared to the low-risk control 

group. Early symptoms of autism in the first year of life were described as failure to 

establish eye contact, deficits in visual tracking, an inability to disengage visual 

attention, an inability to orient to name, a lack of motor imitation, inconsistent social 

smiling, hyper or hypo reactivity, and failure to establish anticipatory responses (Brian 

et al., 2010; Bryson et al., 2007; Landa et al., 2012; Ozonoff et al, 2006; Yoder et al., 

2009; Zwaigenbaum et al., 2005). Infants that later go on to receive a diagnosis of ASD 

had lower scores on standardized assessments such as the Mullen Scales of Early 

Learning (MSEL) that could be seen in some studies as early as 6 months and more 

consistently seen differentiated by 12 months of age (Bryson et al., 2008; Landa et al., 
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2006; Zwaigenbaum et al., 2005) and also displayed more abnormalities in self-

regulation, affect and temperament (Rothbart et al., 2006).  

 Additional research around early indicators of ASD found toddlers who later 

received an ASD diagnosis showed a preference for repetitive geometric shapes and 

patterns compared to typically developing toddlers, such that a 100% of the toddlers 

who spent more than 69% of their time looking at geometric patterns later received a 

diagnosis of autism (Pierce et al., 2011). Therefore, a preference for repetitive geometric 

visual stimuli over images of real faces may provide further evidence as an early 

indicator of ASD and could be beneficial in improving the sensitivity for early screening 

tools. Similarly, Bhat et al. (2010) reported infant siblings of children with autism at 6 

months of age spent more time looking at toys or objects compared to caregivers where 

a low-risk infant sample did not show a preference for looking at objects over their 

caregivers. Higher frequency of repetitive and stereotypic behaviours with objects and 

body, including rocking, flapping, rubbing, tensing, tapping, spinning etc., were found 

to separate ASD groups and age-matched language delayed toddlers (Barber et al., 2008; 

Elison, et al., 2014; Ozonoff et al., 2008; Watt et al., 2008; Wetherby et al., 2004;). 

Jones and Klin (2013) followed infants from birth to age 3 and found that the infants 

who later received a diagnosis of ASD, exhibited a steady decline of attention to other’s 

eyes by 6 months of age. Jones et al. (2013) used eye-tracking equipment to capture how 

much time was spent looking at caregiver’s facial features compared to non-human 

features and tested children 10 different times in their first 2 years of age. Infants who 

later received a diagnosis of autism showed a steady decline in looking at their mother’s 

eyes starting from two months of age. It is common for autism not to be diagnosed until 
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after two years of age, this is around the time when delays in language and atypical 

social behaviours are often observed, however children are exhibiting signs of autism 

much earlier than two years of age (Jones et al, 2013). Other early indicator research 

determined head lag and atypical sensorimotor development to be significantly 

associated with a diagnosis of ASD at 3 years of age (Flanagan et al., 2012) less 

liveliness in infants at risk between 6-10 months old (Wan et al., 2010). Children with 

ASD were shown to have lower fine and gross motor scores on the MSEL that could be 

distinguished from other high risk groups as early as 12 months (Zwaigenbaum et al., 

2005; Landa et al., 2006; Ozonoff et al., 2010).  

 In summary, the most common early signs of autism observed in infants are lack 

of responsiveness to name, poor motor control, extremes in behaviour reactivity, deficits 

in the use of social gestures, atypical or repetitive motor behaviours and less time spent 

looking at people compared to objects and patterns (Brian et al., 2010; Bryson et al., 

2007; Landa et al., 2012; Ozonoff et al., 2010; Zwaigenbaum et al., 2005).  

2.3.0 Evidence-Based Practice in Health Care  

“Health care delivered in ignorance of available research evidence, misses 

important opportunities to benefit patients and may cause significant harm” 

Sicily Statement on Evidence Based Practice, Dawes et al., p.2, 2005.  

Evidence-Based Practice (EBP) is currently at the forefront of discussions across 

many professions related to health and well-being. The concept emerged out of the 

medical literature in 1991 as “evidence-based medicine” and was defined as “an ability 

to assess the validity and importance of evidence before applying it to day-today clinical 

problems” (Guyatt, 1991).  The following year Cook, Jaeschke and Guyatt (1992) 
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detailed five steps to establish EBP in clinical practice and teaching EBP: (1) The 

translation of uncertainty to an answerable question,  (2) The systematic retrieval of the 

best available evidence, (3) Critical appraisal of evidence for validity, clinical relevance 

and applicability, (4) Application of results in practice, and (5) Evaluation of 

performance. Although it is expected that different levels and expertise of professionals 

will appraise and utilise different levels of evidence, it is expected that medically allied  

professionals will adopt an EBP attitude and apply critical appraisal of evidence and 

outcomes to their daily practice (Guyatt, Meade, Jaeschke, Cook & Haynes, 2000).  

  In 2003, practitioners across 18 countries contributed to a position statement 

known as the Sicily Statement (2005) which was constructed to address and clarify what 

evidence-based practice (EBP) means, what skills are required to practise and what a 

curriculum must entail in order to meet EBP standards with regards to health care 

education. The Sicily Statement (2005) ascertains that EBP relies on decisions made 

according to the “best available, current, valid and relevant evidence…within the 

context of available resources”.  

Since the conception of the Sicily Statement (2005), EBP has transitioned from a 

theoretical application to the daily integration of evidence into clinical decision making. 

However, the rapid adoption of EBP and awareness of quality of evidence revealed 

many areas of opportunity with regards to how evidence is collected, evaluated and the 

critical appraisal of experimental designs. Medical publications have seen exponential 

growth with the volume of publications doubling every 10 years (Humpreys & 

McCutcheon, 1994). However, the utilization of specialist databases require clinicians to 

acquire and stay up to date with effective systematic search methods in order to be able 
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to access the most relevant evidence. In order to support allied-medical professionals 

pursue EBP, resources such as the Cochrane Collaboration and Clinical Evidence were 

developed and although these still remain narrow in their scope of researched clinical 

questions, their use is desirable in the pursue of EBP(Dawes et al., 2005). In 2009, the 

institute of Medicine (IOM) has set a goal that by the year 2020, 90% of clinical 

decisions will be guided by the best available evidence, knowledge and skills in order to 

achieve the best patient outcomes through the use of evidence-based practice (Institute 

of Medicine, 2009).  

The field of Applied Behaviour Analysis has been grounded in EBP since its 

early days, for its reliance on experimental methods and the philosophical assumptions 

that underpin the science (e.g., determinism, empiricism, pragmatism; Cooper et al., 

2007). More recently, the Behaviour Analyst Certification Board (BACBÒ) highlighted 

the focus of our field on EBP as the very first item of the Professional and Ethical 

Compliance Code for Behaviour Analysts, which states:  

1.01 Reliance on Scientific Knowledge. Behaviour analysts rely on professionally 

derived knowledge based on science and behaviour analysis when making scientific or 

professional judgments in human service provision, or when engaging in scholarly or 

professional endeavors. (BACB, 2019). 

 

In order to obtain evidence-based practices within the context of autism 

treatment, two types of experimental designs are often employed: randomised control 

trials (RCTs) and/or Single Subject Research Designs (SSRDs) (Dounavi & 
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Dillenburger, 2013). Additionally, Systematic Literature Reviews (SLRs) and meta-

analyses produce the highest level of scientific evidence by responding to research 

questions through systematic searches and critical syntheses of the literature that meet 

minimum quality standards (Dixon-Woods et al., 2006).  

More in detail, experimental designs are required in order to determine causality, 

to determine the most effective interventions and to determine under what conditions 

can we reliably predict to have successful outcomes. The efficacy of autism 

interventions is measured through a clearly identified dependent variable or target 

behaviour and the manipulation of various parameters or components of the independent 

variable also known as the intervention or treatment. In a standard randomised control 

trial, a large sample is randomly assigned to a control group, which will receive no 

intervention, and a treatment group, in which the intervention will be applied. Random 

assignment allows for most confounding variables to be controlled, as it is assumed that 

participants with confounding variables will be evenly distributed between the two 

experimental groups. Although RCTs are often seen as superior when critically 

appraising experimental designs, large samples and research funding can be difficult to 

come by, leading to many barriers in conducting a large scale RCT experiment. Single 

subject research designs achieve experimental control by using a single participant as 

their own control through alternating treatment, withdrawal, changing criterion or 

multiple baseline designs. Alternating treatment and withdrawal designs are most 

effective for interventions which can be reversed or where carry-over effects such as 

learning a skill are not expected (Dounavi & Dillenburger, 2013). For example, if it was 

hypothesized that a student’s aggression was triggered by seasonal allergies, a 
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withdrawal design could be used with the allergy medicine as the independent variable 

and the rate of aggression as the dependent variable. Allergy medicine could be 

randomly assigned to 5 of the subsequent 10 days and the rate of aggression could be 

recorded and analyzed. If the rates of aggression are predictably and significantly lower 

on the days when allergy medicine was administered and there is a demonstration of an 

effect at three different points in time, then a casual inference can be warranted. In this 

example, it would be very difficult if not impossible for an RCT to recruit enough 

participants with the same idiosyncratic behaviour function and topography.  

A multiple-baseline design is another SSRD which is used to evaluate an 

intervention across three or more target behaviours, settings or participants. A multiple 

baseline design across participants can be ethically advantageous when the intervention 

is time-sensitive in that assigning participants to a control group would not allow them 

to access the intervention in the time period which would be most effective (Cooper, 

Heron & Howard, 2007). For example, from birth to two years of age the brain 

undergoes the most significant transformation with regards to developing neural 

connections which will lay the foundation for a plethora of future cognitive and 

communication skills. Using a control group in which time sensitive treatment is either 

omitted or deferred would not be ethical. However, a multiple baseline design across 

participants will allow for the intervention to be applied for the first participant while 

baseline conditions are maintained for all subsequent participants. Once an effect is 

demonstrated with the first participant, intervention can then be applied to the second 

participant while maintaining baseline conditions for the subsequent participants. This 

systematic implementation of the intervention allows for an effect to be demonstrated at 
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three different points in time if the target behaviour predictably and significantly 

changes upon the implantation of the independent variable and not before (during 

baseline) or long after (Cooper et al., 2007). 

Systematic Literature Reviews (SLRs) constitute a research method often 

utilised within medical but also more recently behaviour analytic research (Slocum et 

al., 2014). An SLR begins with clearly defined research criteria with the goal of finding 

all studies that have attempted to answer the research questions in hand. An SLR 

requires establishing and uniformly applying clear inclusion and exclusion parameters 

for articles which are to be included or excluded in the synthesis results which is further 

corroborated by inter-observer agreement and peer-review. Furthermore, an SLR 

requires an assessment of the quality of eligible studies, and a clearly documented 

procedure which should be easily verified or replicated by an independent researcher. A 

SLR is different from a traditional literature review in that the latter provides a broad 

overview of a topic through a qualitative summary, which is not synthesised through a 

clearly described and comprehensive procedure but can often be guided by what is 

previously known to the author and by intentional or inadvertent selection bias (Slocum 

et al., 2014).  

 An increased interest for identifying EBP for autism intervention is fueled by the 

exponential increase in prevalence estimates of the disorder, thereby a greater number of 

resources that provide effective intervention are required (Odom et al., 2008). A 

systematic review in 2003 examining 37 articles evaluating autism interventions using 

SSRD’s found that differential reinforcement and adult prompting were the most 
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established interventions and have a significant impact on the implementation of 

discrete trial training (Odom et al., 2008) 

As prevalence of ASD continues to consistently increase the number and types 

of interventions have mirrored the same rapid trajectory growth. In 2015, the National 

Autism Centre published phase two of a comprehensive review of various types of 

intervention for ASD, thoroughly looking at number of publications, quality of research 

designs and ascertained outcomes, known as the National Standard Project (NSP: 

National Autism Centre, 2015). The National Standards Project categorized 

interventions by amount of evidence (Established, Emerging and Insufficient) and by 

age group. As ASD is typically diagnosed between four to five years of age (CDC, 

2019) much of the research focuses on intervention with children three years of age and 

older, therefore establishing best practices for intervention between one and three years 

of age remains a priority. A meta-analysis by Debodinance, Malijaars, Noens and Van 

den Noortgat (2017) evaluated interventions specifically tested with toddlers with ASD 

and reported that intervention conducted in the home were more effective than outside 

of the home and that significant effects were found only for treatments coded as: 

Applied Behaviour Analysis (ABA), Pivotal Response Training (PRT), Reciprocal 

Imitation Training (RIT), Early Start Denver Model (ESDM), Picture Exchange 

Communication System (PECS) and Video Modeling (VM). The meta-analysis is a 

review of single-subject designs and does not take into account quality of the 

experimental design or replication. However, an additional flaw of this meta-analysis is 

categorizing PRT, RIT, ESDM, PECS and VM as distinct categories separate from 

ABA, when each one is comprised almost exclusively of ABA procedures and 
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techniques prepared as autonomous intervention packages however relying heavily on 

the science of ABA.  

 The broad applications of SSRD and the relative ease of implementation has led 

related fields to adopt greater use of single subject research designs. In 2012, the 

American Journal of Speech and Language Pathology published an article providing an 

extensive overview on the various types of SSRDs, specific applications within the 

Speech and Language Pathology practice and a presentation of SSRDs as a suitable 

alternative to group designs (Byiers, Reichle & Symons, 2012). A field such as ABA, 

which is ethically bound to the education and implementation of EBP offers increased 

consumer protection by providing consumers (also referred to as service-recipients, 

clients, students, patients, etc.) with intervention that has the greatest potential for 

success and is established through rigorous scientific experiment. With regards to autism 

intervention, it is well-established that beginning treatment as early as possible has 

significant effects on future outcomes, therefore it is essential that consumers do not 

waste resources and time on ineffective treatments. 

2.3.1 Applied Behaviour Analysis  

 Behaviour Analysis is the scientific study of behaviour and the presumption that 

behaviour can be predicted and controlled. The science of Behaviour Analysis is 

comprised of three divisions: Philosophy of Science,  Experimental Behaviour Analysis 

(EBA) and Applied Behaviour Analysis (ABA). Prior to the emergence of Behaviour 

Analysis as a field, various scientists and theories contributed to what was then called 

behaviourism and learning theory, unknowingly laying the foundation for a field that 

would emerge 50 years later. In 1898, Edward Thorndike proposed the law of effect, 
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suggesting that behaviour which produces an enjoyable consequence in a specific 

situation will be more likely to occur again in that situation and on the contrary, 

behaviour which produces unpleasant consequences will be less likely to occur again in 

the future under the same circumstances (Catania, 1999). In 1927, Ivan Pavlov 

published a series of lectures regarding conditioned reflexes, now more formally known 

as Classical Conditioning and perhaps most recognized for his work of conditioning a 

dog to salivate at the sound of a bell (Pavlov, 1951). 

The field of EBA first gained traction in the 1930s with a dissertation publication 

on eliciting eating reflexes by B.F. Skinner (1930) followed by his book titled “the 

Behaviour of Organisms: An Experimental Analysis, which furthered the science of 

behaviour by introducing operant and purposive behaviour (Skinner, 1938). By 1945, 

Skinner labeled his philosophy “radical behaviourism” extending the traditional view of 

behaviourism beyond solely observable events to account for “private events” or 

thoughts and feelings in an article titled “The Operational Analysis of Psychological 

Terms”. Skinner spent much of his time devoted to studying the behaviour of rats and 

pigeons, creating a chamber later known as “Skinner’s box” to systematically evaluate 

how the behaviour of rodents was controlled by antecedent and consequence conditions 

of the box. Skinner’s box led to the discovery of many behaviour principals in EBA that 

have significant applications in the practice of ABA today.  

2.3.2 Some Current Dimensions of ABA  

In 1968, Baer, Wolf and Risley published a foundational article establishing the 

foundational pillars of ABA, known as the 7 dimensions. The 7 dimensions contributed 
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greatly to the identity of ABA and how it separates itself from EBA or other branches of 

psychology. The seven dimensions are:  

(1) Applied: The selection of behaviour is of great interest to society and will 

enhance and directly improve lives. ABA is not concerned with 

philosophical theories but aims to work directly with a population.  

(2) Behavioural: The dependent variables targeted for change are observable and 

measurable.  

(3) Analytic:  In addition to observing behaviour, behaviour must be analyzed 

through controlling for variables, understanding functions and systematic 

research designs.  

(4) Technological: Steps can be clearly articulated and defined so that other 

professionals or team members can follow a step by step plan to achieve the 

same outcomes. The technological dimension allows ABA research to be 

easily replicated.  

(5) Conceptually Systematic: Procedures which are chosen for intervention are 

effective and based on established behavioural principles.  

(6) Effective: ABA interventions need to demonstrate efficacy or be modified or 

discontinued. Additionally, interventions should be pragmatic in nature and 

lead to socially significant changes.  

(7) Generality: The behaviour change is functional in that it occurs across 

various environments, people and stimuli.  

  2.3.3 Schedules of Reinforcement 
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One of the most influential concepts that emerged from the conditioning 

chamber were reinforcement schedules, the extinction burst and ratio strain.  

Reinforcement schedules refer to the how much time passes between the 

delivery of two reinforcers (interval) or how many correct responses are required to gain 

access to the reinforcer (ratio) and by manipulations to the interval or ratio what effect 

does that have on the rate of responding of the rodent or individual. When teaching a 

new skill, it is recommended to reinforce each correct response, described as a fixed-

ratio schedule of 1 (FR:1) or continuous reinforcement schedule. Once a skill begins to 

be acquired, the ratio of reinforcement is systematically faded and potentially a variable 

ratio is introduced, such as a variable-ratio of 5 (VR:5) in which reinforcement would be 

delivered approximately every five responses, fluctuating between three to seven correct 

responses. If reinforcement is faded too quickly and the respondent ceases to correctly 

respond, this may be due to ratio strain, in that too much effort is required for 

insufficient reinforcement. Once a behaviour has been sufficiently reinforced and 

acquired, to immediately stop reinforcing that behaviour would create high rates of 

responding and even increased intensity, a phenomenon is known as an ‘extinction 

burst’. The value of a reinforcer or punisher could be altered and manipulated through 

motivating operations.  

2.3.4 Motivating Operations  

One of the predominant principles in behaviour analysis is that behaviour is a 

function of reinforcing and punishing consequences, in that behaviour will occur when it 

is known to contact positive consequences. However, reinforcing and punishing 

consequences alone do not fully account for one’s drive to engage in behaviour which is 
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better explained by the changing value of consequences (Michael, 1993). For example, 

sitting next to a jug of water may have very little impact on one’s behaviour until they 

become thirsty (i.e., a certain period of time has elapsed since last time they ingested 

water), in which the reinforcer value of a jug of water has increased based on their 

current state of deprivation. In Skinner’s early works, this inclination to engage in 

behaviour is referred to as drive but as Skinner progressed throughout his career, he 

replaced the concept of drive with those of deprivation, satiation and aversive 

stimulation (Miguel, 2013). In 1982, Jack Michael coined the term establishing 

operations (Michael, 1982) which he replaced by the term motivating operations one 

decade later (Laraway, Snycerski, Michael & Poling, 2003).  this term conceptualizes 

the transitory effects of the value of reinforcement and its role on motivation to engage 

in certain behaviour (Michael, 1982; 1993).  

A motivating operation (MO) temporarily alters the value of a specific reinforcer 

through deprivation or satiation, thereby temporarily increasing or decreasing the 

effectiveness of the reinforcer. Operations which increase the reinforcing value of a 

stimulus are known as establishing operations (EO) while operations which decrease the 

reinforcing effectiveness of a stimulus are known as abolishing operations (AO). The 

conceptualization of motivating operations allows for intervention and treatments to 

leverage the value altering effects of stimuli in order for more swift and effective 

behaviour change (Laraway et al., 2003). For example, if a child has not eaten for 2 

hours (deprivation), the value of a cookie will be greater than if the child just ate 10 

cookies (satiation). The state of hunger or food deprivation is an EO for food 

consumption (Michael, 1982). Children with communication deficits are often most 
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motivated to request for items or activities they like and therefore increasing the value of 

their preferred items or activities can lead to a higher frequency of language being used. 

Michael (1988) extended Skinner’s definition of a mand by adding the caveat that a 

mand is under the functional control of a motivating operation.  

 2.3.5 Shaping  

Another important contribution to emerge out of the Skinner’s Box research is 

the principle of shaping behaviour by reinforcing successive approximations of a new 

target behaviour from an existing behaviour through gradual modification of differential 

reinforcement (Cooper et al., 2007). Shaping has been effective to improve compliance 

with rehabilitation and medical treatment (Hagopian & Thompson 1999; O’Neil & 

Gardner, 1983;), decreasing self-injurious behaviour (Schaeffer, 1970) along with 

increasing communication in children with autism (Lerman, Kelley, Vorndran, Kuhn, & 

LaRue, 2002). For example, when teaching a child to request for a cookie, the child may 

first begin saying “key” and gain access to the cookie; then the therapist would require 

the child to say “cookie” in order to receive the cookie and eventually only the request 

“I want a cookie please” would be reinforced.  

2.3.6 Behaviour Skills Training 

Behaviour Analysts are often required to conduct their own training on 

behaviour plans of intervention for interventionists, supervisees and parents (Macurik, 

O’Kane, Malanga & Reid, 2008; Lerman, 2009). A large portion of a behaviour analyst 

or interventionist jobs involve on the job performance versus the use of verbal skills, 

therefore a training package that focuses on targeted job skills is essential. It is 

therefore of no surprise that staff and parent training which are comprised exclusively 
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of written material or presentations have been found to be largely ineffective for 

teaching the performance of a new on the job skill (Petscher & Bailey, 2006).  

Behavioural Skills Training (BST) is a training package developed with the 

aim to improve the way training of a new skill is conducted (Miltenberger, 2012). It 

includes four essential training components: instructions, modeling, rehearsal, and 

feedback. Additionally, BST may require predetermined criteria to be achieved at each 

step or by the conclusion of training. The first step of the procedure is to deliver the 

instructions which can be done in vivo, from video recording or via text. Instructions 

will be followed by a demonstration of the skill which is known as modelling; this can 

occur live or from video recording. After the skill has been modeled, the trainee will 

have a chance to rehearse or practice the skill which then leads to the final step of 

receiving feedback on the rehearsal component. The rehearsal and feedback 

component allow the trainee to become fluent with the target skill. This training 

package has been effective in training various populations from children to adults 

across a variety of abilities. Behaviour Skills Training was found to be even more 

effective when combined with ‘in situ’ training, allowing the modeling and rehearsal 

components to take place in the actual situation rather than a typical teaching setting 

creating a more realistic simulation (Himle, Miltenberger, Flessner, & Gatheridge, 

2004; Johnson et al., 2006).  For example, preschool children being taught to safety 

skills such as saying “no” when approached by a stranger and immediately telling an 

adult were more effective when taught using BST ‘in situ’ and maintained the skill after 

follow-up in stressful situations compared to being taught in the classroom (Johnson et 

al., 2006).  Therefore, if using BST to train parents or interventionists in acquiring a new 
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skill, it is more effective to model and rehearse with the actual child or client rather than 

role-play amongst staff.   

2.3.7 Verbal Behaviour  

Skinner transitioned his focus from studying rodents in chambers to 

understanding the framework for how language emerges in humans, creating a 

taxonomy that nowadays guides language teaching, known as “Verbal Behaviour” 

published in a book by the same title in 1957.  The premise of verbal behaviour (VB) is 

that it is rooted in the function of language and the impact it has on the listener rebutting 

previous theories by Chomsky and colleagues that language is acquired through an 

innate linguistic structure. In the book Verbal Behaviour (1957), Skinner provided a 

taxonomy of terms that did not have previous associations with linguistic explanations 

and defined them by function. This includes the antecedents which evoked the responses 

and the consequences which reinforced or strengthened their responses, known as verbal 

operants. In addition to the speaker, Skinner defined the role of the listener on the 

speaker’s behaviour, thereby requiring an audience for verbal behaviour to be emitted 

(Vargas, 2013).  

Central to verbal behaviour is the concept of the unit of analysis, where language 

is organized by the impact it has on the listener rather than the topography of how it 

sounds (Sundberg & Michael, 2001). The units of analysis were labeled ‘verbal 

operants’ by Skinner (1957) and language was not grammatically analyzed by nouns, 

verbs and adjectives but by looking into the antecedents and consequences that 

maintained each verbal response, e.g., a motivating operation as an antecedent and 
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specific reinforcer as a consequence define the mand or the intention of the speaker to 

request, while a non-verbal stimulus as an antecedent and a generalised reinforcer as a 

consequence define the tact or the intention of the speaker to label (a more detailed 

description of verbal operants to follow). When a word is acquired as the verbal operant 

of the echoic (repeating what one hears), it is not assumed that the child can 

spontaneously use the word to label the item if they were to see it in their environment 

(Sundberg & Michael, 2001). For example, if a mother says the word “milk” to their 

child before giving them milk and the child echoes the word “milk”, it is not assumed 

that when the child sees milk on the television they will be able to point and say “milk”, 

then the child has acquired this word as an echoic but is not able to use it as a tact (label) 

without additional training. A parent may report that their child is able to say 

approximately 20 words, however if their child is only producing the words as echoics, 

then it is imperative for creating a functional communication repertoire to teach the 

child how to use these and new words across verbal operants. 

Of primary importance in any early intervention program, Skinner defined 

“mand” as a verbal response which is evoked by a motivating or abolishing operation, 

which is reinforced by receiving access of the request. For example, if a person is 

feeling hot (in behavioural terms they are satiated by heat; an abolishing operation for 

requests that will raise body temperature and establishing operation for requests that will 

lower body temperature) they could ask “can you turn the heat off?” and this response 

would be mediated by a listener who turns off the heat. They may also feel that a glass 

of water would cool them down and instead of asking to turn the heat down, they may 

ask for a glass of water (in behavioural terms, they are in a state of deprivation for cool 
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liquids; establishing operation) and the delivering of the water reinforces future requests. 

Establishing operations (EO) are the antecedent that evokes the mand, however 

manipulating and contriving MOs may be an important consideration during initial 

phases of mand training (Hartman & Klatt, 2005). Mand training is a large component 

of early intervention and the most researched of all verbal operants as noted by Desouza, 

Akers & Fisher (2017); its success has been demonstrated through various 

communicative response topographies, such as sign language (Carbone, et al., 2010), 

picture exchange systems (Jurgens, Anderson & Moore, 2009) or communication 

devices (Lorah et al., 2014) and with procedures such as vocal and motor imitation for 

mand transfer training (Ross & Greer, 2003) and discrete trial teaching (Jeannet, Harris 

& Delmolino, 2008).  

The second most common verbal operant studied and implemented into early 

intervention programs is a “tact” which is essentially the skill of verbally labeling a 

stimulus or event (i.e., I hear a helicopter) which is controlled or evoked by a nonverbal 

stimulus (i.e., the helicopter sound) and results in generalized conditioned reinforcement 

or social approval (i.e., that’s correct). The acquisition of tacts have been examined by 

comparing teaching via massed trial versus interspersed trials (Majdalany, Wilder, 

Greif, Mathisen & Saini, 2014), using a verbal antecedent or vocal instruction such as 

“what do you see?” which was found to be beneficial in some cases (Marchese, Carr, 

LeBlanc, Rosati & Conroy, 2012). Other research has focused on increasing the 

frequency and quality of tacts and found that as children acquired generalized tacting 

behaviour, the rates of vocal stereotypy decreased (Guzinski, Cihon & Eshleman, 2012).  
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Very few studies to date have researched the emergence of an echoic repertoire, 

accounting for only 2% across verbal operant research and therefore few replications or 

variations have been conducted (Desouza et al., 2017). Echoics, or more simply vocal 

imitation, is evoked by a verbal stimulus and creates a response which is identical in 

topography also known as having point-to-point correspondence (i.e., a mother says 

mama and her child repeats mama). If a child has a strong echoic repertoire (i.e., they 

can reliably imitate sounds modeled for them), echoic-to-mand and echoic-to-tact 

procedures can be used to increase the acquisition of the additional verbal operants. 

Procedures that have increased the frequency and quality of echoics include stimulus-

stimulus pairing to first increase vocalizations and then transfer the antecedent to an 

echoic operant (Carroll & Klatt, 2008) and chaining procedures (Tarbox, Madrid, 

Aguilar, Jacoabo, Schniff, 2009).   

2.3.8. Conditioning Reinforcement  
 
  A primary reinforcer is one that is innately reinforcing due to a biological 

predisposition of the organism; examples of stimuli that function as reinforcers include 

food, water, sleep, oxygen, sex and appropriate temperature. When a stimulus such as a 

food item is added after the emission of a behaviour and this stimulus leads to an 

increased probability of the behaviour being emitted again in the future, we ascertain 

that this stimulus functioned as a positive reinforcer. Similarly, when an aversive 

stimulus or punisher such as a loud noise or extreme temperature is terminated or 

removed following the emission of a behaviour and the future likelihood of that 

behaviour being emitted again increases, this stimulus has functioned as a negative 

reinforcer (Skinner, 1953) In sum, the presentation of a primary reinforcer or removal of 
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primary punisher can strengthen a response when applied contingent on the respective 

behaviour. 

A secondary reinforcer, also known as a conditioned reinforcer, can be 

established through either operant chaining, which occurs when a neutral stimulus 

precedes the primary reinoforcer (Mazur, 2006). For example, if a hungry rat is placed 

in a chamber and at variable times a buzzer is sounded and this is consistently followed 

by the delivery of a food pellet, soon the buzzer will become the Sd for the food and the 

rat will begin to approach the food tray at the sound of the buzzer. In such case, the SD 

is functioning both as a signal to evoke the behavior and also as a conditioned reinforcer 

of said behavior (Gollub, 1970).   Once this chain of responses is stable, the chain can be 

extended.  Such that, responding to the initial Sd produces a secondary stimulus and 

then responding to that stimulus produces a subsequent stimulus and so forth (Skinner, 

1957). In an applied setting, this procedure of operant conditioning can be used to teach 

various social behaviours such as eye-contact, joint attention and social referencing. 

Carbone, O’Brien, Sweeney-Kerwin and Albert, (2013) successfully conditioned the eye 

gaze of an adult as a reinforcer for engaging in eye-contact with said adult through 

operant conditioning. The behaviour chain began with a conditioned motivating 

operation which was that the child wanted to acquire an item however the listener as not 

looking. However, the sight of the listeners eyes when the child did make eye contact 

then begins to function as a reinforcer for the child looking, as the adult is now ready to 

receive the message. The listeners eye thereby function not only as a reinforcer for the 

child looking but also as an Sd for a mand. The child then engages in a mand and the 
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item is delivered by the listener, thereby completing the behaviour chain (Carbone et al., 

2013).  

Individuals with autism often demonstrate atypical joint attention and social 

referencing, skills which are often established in typically developing infants during the 

first year of life (Monlux, Pelaez & Holth, 2019). Joint attention is a necessary 

component of social referencing, which is a behavioural cusp skill required for more 

sophisticated social communication (Neimy, Pelaez, Carrow, Monlux & Tarbox, 2017). 

However, these social communication skills are comprised of components which make 

up a behaviour chain which can then be systematically taught to young children 

experiencing delays (Monlux et al., 2019). In order for a child to establish joint attention 

and social referencing,  a conditional discrimination followed by differential 

reinforcement is required (Costantino et al., 2017). The acquisition of joint attention and 

social referencing skills through operant conditioning is incongruent with the 

developmental perspective that these skills are innate and develop with maturation (Kim 

& Kwak, 2011; Lazarus, 1991; Pelaez, 2009). However, by using a behaviour analytic 

model, joint attention and social referencing skills can be taught through systematic and 

evidenced-based teaching of relevant behaviour chains (Monlux, Pelaez & Holth, 2019). 

2.4.0 Early Intensive Behaviour Intervention (EIBI) 

A few decades ago, people with ASD were given a very poor prognosis, in that 

only 50% of people with ASD would develop functional communication (Dawson, 

1989). However, in 1987, Ivaar Lovaas and a team of UCLA researchers published a 

landmark study that has had the greatest impact on ASD intervention with young 

children demonstrating that with intensive early intervention (beginning by 3 years of 
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age) delivered between 18-60 hours per week but 40 hours on average, that 90% would 

make significant gains by the time they entered kindergarten with 47% being 

indistinguishable from their peers with regards to cognitive and academic performance 

compared to only 2% of the control group who did not receive EIBI (Lovaas, 1987).  At 

intake, IQ distribution scores were similar across both the control groups and treatment 

group however the children in the treatment group saw IQ increases of 30 points which 

maintained at follow-up (Lovaas, 1987). Following the Lovaas study many researchers 

have provided further support that EIBI is effective for increasing a plethora of skills 

from communication, joint attention,  play, motor, self-help and decreasing challenging 

behaviour (Eikeseth, 2009; Hayward et al., 2009).  

The term early in EIBI refers to children between 2-6 years of age while 

intensive dictates a minimum of 20 hours per week across various settings including 

clinical, educational, community and home (Grindle et al., 2012). EIBI programs are 

guided by assessment and curriculum planning across such domains as manding, tacting, 

verbal imitation, motor imitation, following directions, answering questions, self-care 

skills, behaviour management, peer play and class room behaviour. Progress is 

monitored through rigorous data collection and a child progresses to the next set of skills 

based on pre-determined mastery criteria of set skill. EIBI relies on many of the 

aforementioned ABA components such as discrete trial teaching (DTT), Intensive 

Teaching (IT), Natural Environmental Teaching (NET), shaping, chaining, prompting, 

Functional Communication Training (FCT) and an emphasis on the generalization of 

each skill, meaning that the skill can be used across various materials, people and 

settings and that the skill is functional. (i.e. a child learns to first lace a card with their 
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favorite animal printed on it, then they learn to tie a shoe while sitting at the table, then 

learn to tie a variety of their shoes across various settings). EIBI is appropriate for 

children between 2-6 years of age, with most studies having examined its effectiveness 

with children 3 and older. As children continue to be diagnosed at earlier ages and even 

beginning intervention pre-diagnosis, there is a greater need to examine the efficacy of 

interventions for children 1-3 years of age. 

2.4.1 Naturalistic Developmental Behaviour Interventions 

The most meaningful outcome of detecting autism symptoms in infants is the 

ability to begin intervention prior to the full onset of the disorder being established. As 

pre-diagnostic behavioural intervention continues to gain momentum, best practices for 

intervention in infancy are beginning to emerge. Building upon the foundations of ABA 

and EIBI, NDBIs add a developmentally appropriate framework to the delivery of very 

early intervention.  Naturalistic Developmental Behaviour Interventions (NDBI) are an 

intervention package strongly rooted in the principles of Applied Behaviour Analysis 

which incorporate the science of Developmental Psychology (Schriebman et al., 2015). 

Research suggests that children with ASD follow the same developmental trajectory is 

typically developing children, therefore a greater inclusion of developmental science 

into early autism intervention was needed (Tager-Flushberg et al., 1990). As the name 

would suggest, NDBIs are implemented in a child’s natural environment and highlight 

the importance of using naturally occurring contingencies to reinforce desired 

behaviours. There are three core features of NDBIs: (1) The nature of intervention 

targets, (2) the intervention context, and (3) instructional strategies (Schriebman et al., 

2015). The nature of intervention targets focus on developing strong foundational skills, 
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mainly joint attention and imitation. Topál et al. (2008) stated that early learning is 

enhanced, and engagement is maximized when it is taught in the context of socially 

meaningful interactions, such as daily life routines. Various instructional strategies 

associated with NDBIs have very similar if not identical ABA counterparts.  

2.4.2 Intervention Packages 

Currently there are many packaged NDBI models which require their own 

unique training and certification. The most common NDBI models are The Early Start 

Denver Model (ESDM), Pivotal Response Training (PRT)  the Joint Attention Symbolic 

Play Engagement Regulation (JASPER) and the Play and Language for Autistic 

Youngsters (PLAY).  

The Early Start Denver Model (Rogers & Dawson, 2010) is based on the 

foundations of Applied Behaviour Analysis however uses a more naturalistic teaching 

approach which emphasizes teaching through shared-engagement of activities, 

encouraging imitation through child-lead activities. Additionally, the ESDM provides 

manual based instruction to support antecedent interventions such as setting up the 

environment and controlling the materials. A systematic review conduct by Waddington, 

van der Meer and Sigafoos (2016) examined 12 specific peer-reviewed ESDM studies 

and found only 25% (3/12) of the studies to have demonstrated strong evidence for the 

ESDM, while 66% (8/12) were considered not to demonstrate statistically significant 

results due to weaker experimental designs.  

Pivotal Response Treatment (PRT) is a NDBI intervention which mandates the 

primary caregivers to be the primary therapist, followed by teachers, siblings and 
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relatives to be the secondary therapists (Koegel & Koegel, 1999). Rather than selecting 

individual behaviours to be addressed, PRT targets “pivotal” foundation skills such as 

motivation and initiations ((Koegel & Koegel, 1999).  Similar to the ESDM, PRT also 

provides manualized instruction based largely on the principles of ABA. Pivotal 

Response Training is considered to have sufficient evidence for it to be classified as an 

evidence based intervention for children with autism (National Standards Project, 2015). 

However, in a systematic review by Verschuur et al., (2014) noted there were major 

experimental design limitations with almost 50% of the studies they examined, although 

40% of the studies did demonstrate significant improvements with regards to self-

initiations (Verschuur et al., 2014).  

The Joint Attention Symbolic Play Engagement and Regulation (JASPER) 

Model focuses on teaching a variety of non-verbal skills such as joint attention, which 

includes eye-contact and gestures and foundational play skills with objects and people 

prior to focusing on verbal language. The JASPER also emphasizes the importance of a 

parent-mediated or teacher-mediated service delivery model in order to maximize the 

generalization of skills across all environments and increase child engagement (Kasari, 

et al, 2010). Kasari et al., (2006) demonstrated significant improvements with joint 

attention and play routines through parent-mediated intervention and results were 

maintained one-year post intervention.  

There is a similar model to the JASPER known as The ‘Play and Language for 

Autistic Youngsters’ (PLAY) Project, which focuses on improving parent and child 

interactions through coaching parents using modeling and videotapes with written feed-

back in order to teach parents how to catch incidental teaching opportunities during play 
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with their child (Solomon et al., 2014). The PLAY Project is unique from the other 

parent-mediated models as it mandates a minimum of 2 hours per day of engagement 

with their child. In addition to measuring child outcomes such as acquisition of skills, 

the PLAY project also measures various parent outcomes with regards to mental health. 

Solomon et al. (2014) reported that parental stress decreased in both the treatment group 

and the control group however parental levels of depression decreased significantly 

more in the treatment group than in the control group. 

2.4.3 Parent-Mediated Intervention 

Parent-mediated interventions for toddlers showing signs of ASD are based in a 

Naturalistic Developmental Behaviour Intervention framework, which focus on training 

the parent to use daily parent-infant routines to teach foundational communication, play 

and social skills. Parent-mediated intervention models can be traced back to 1960 when 

Eric Schopler first introduced the idea of using parents as interventionists to increase the 

frequency and quality of parent-infant non-verbal interactions (Siller & Sigman, 2002). 

A study of 72 toddlers with ASD reported that early social attention and a child’s ability 

to share join attention was imperative for the development of language and 

communication (Toth, Munson & Dawson, 2006). Bakermans-Kranenburg, Van 

Ijzendoorn, and Juffer (2003) found that the most effective interventions for promoting 

joint attention and social interactions in high-risk infants are interventions that promote 

mother-infant interactions. Additionally, parental training for enhancing mother-infant 

interactions has shown to be effective with as few as 16 sessions using video feedback 

to enhance learning opportunities (Bakermans-Kranenburg et al., 2003).     
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 The emergence of pre-diagnostic parent-mediated intervention has gained 

momentum within the past few years with a pilot project by Rogers et al., (2014). 

Rogers et al. (2014) published a pilot study evaluating ‘Infant Start’, a caregiver 

mediated intervention targeting 7 high-risk infants between the ages of 7-15-months 

who were already developmentally delayed compared to typically developing infants. 

The purpose of the study was to mitigate full onset of ASD and begin intervention prior 

to a diagnosis being established. ‘Infant Start’ consisted of a 12-week parent-coaching 

package focusing on using naturally occurring parent-infant daily routines to teach 

social-communication and play skills. A group of 4 parent-infant dyads declined 

participation in the study however they were used as a comparison group for the study. 

At the onset, the intervention group had significantly more severe symptoms than the 

comparison group and at the completion of the intervention the treatment group had less 

severe symptoms than the comparison group. Within one year, 6 of the 7 infants in the 

intervention group had achieved typically developing milestones and did not meet the 

criteria for an ASD diagnosis, however in the comparison group 3 out of 4 met the 

criteria for ASD or Pervasive Developmental Disorder-Not Otherwise Specified by the 

completion of the study (Rogers et al., 2014). Brian, Smith, Zwaigenbaum, Roberts and 

Bryson (2015) expanded the parent-mediated intervention research with a study that 

included 20 parent-infant dyads of children suspected or confirmed to have ASD.  Brian 

et al., (2015) also used a 12-week manualized parent coaching treatment model known 

as The Social ABCs and results indicated that significant gains were achieved in 

responsivity, initiations and social smiling. Green et al. (2015) completed a single-blind 

randomized trial with 54 parent-infant dyads also using a 12-week intervention model 
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that was developed from the ‘Video Interaction for Promoting Positive Parenting(VIPP) 

program (Juffer, Bakerman-Kranenburg & Van, 2008). Results indicated moderate 

intervention effects with the most notable effects on infant behaviours with regards to 

infant attentiveness and the ability to disengage attention and secondary effects on 

parental behaviours with regards to decreases in a directive style of parenting (Green et 

al., 2015). Kasari et al. (2014) more thoroughly examined the effects of pre-diagnostic 

parent-mediated intervention with high risk infants and reported that using a parent 

coaching model significantly improved parent responsiveness however parent 

responsiveness did not necessarily lead to improvements of joint attention or language 

with their child. The role of parent responsiveness with high-risk infants was further 

evaluated in a recent study involving 97 parent-infant dyads which provided additional 

support to the notion that parents showed increased responsiveness with children who 

displayed stronger social communication skills and greater hyper-activity within the 

high risk sample and showed less responsiveness to children who had weaker 

communication skills and who were characterized as hypo-active (Kinard et al., 2017).  

Within the last five years, several randomized controlled trials have provided 

support for the efficacy of parent-mediated intervention for infants and toddlers with a 

diagnosis of ASD or ASD symptoms (Baranek et al., 2015; Green et al., 2015: Kasari et 

al., 2010; Wetherby et al., 2014) with one of the most recent involving 54 infants 

demonstrating a reduction in autism symptoms severity and improved quality social 

communication of parent-child dyads (Green et al., 2017). These studies continue to 

show promise for the efficacy of parent-mediated interventions however, they have all 

utilised a specific manualized intervention (i.e., Infant Start, Social ABCs, IBASIS-
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VIPP, etc.) providing limited details in the publications on how to teach early social 

communication skills to infants.  

A Cochrane Review evaluated 17 studies which used parent-mediated 

interventions with young children with ASD and found results were largely inconclusive 

across studies. Although these studies did not show statistically significant changes with 

regards to the primary outcome measures of language, adaptive skills or reducing 

parental stress, results did show improvements in secondary outcomes, such as autism 

severity and positive parent-child interactions (Oono, Honey & McConachie, 2013). 

Oono et al. (2013) concluded that future research should focus on using a standardized 

set of measurements across studies in order to establish more conclusive evidence. A 

systematic review conducted by Beaudoin, Sébire and Couture (2014) reviewed 15 

studies that looked at the use of parent-mediated interventions for toddlers under 3 years 

of age, with only 13% of these studies demonstrating conclusive evidence. Both reviews 

solely included participants with a confirmed diagnosis of ASD, and both concluded that 

parent-mediated interventions continue to look promising but require further research. 

2.4.4 Pre-Diagnostic Intervention 

There is a scientific consensus that the earlier the intervention for children with 

autism the better the outcomes (Itzchak & Zachor, 2009; MacDonald et al., 2014; 

Reichow & Wohlery, 2009). Over the past five years very early intervention (prior to 2 

years of age) has begun pre-emptively before a confirmed diagnosis can be established 

in order to capitalize on the critical development period during which neuroplasticity is 

believed to be at its highest, making intervention significantly more effective 

(Bradshaw, Steiner, Gengoux & Koegal, 2015). This critical period is substantiated in a 
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study by MacDonald et al. (2014) who examined 83 children with autism beginning 

Early Intensive Behaviour Intervention (EIBI) prior to four years of age. The authors 

found that 90% of the children who began intervention prior to two years of age made 

significant gains in their first year of intervention, however only 70% of children 

starting intervention between 24 and 29 months made significant gains and consequently 

only 30% of those who began EIBI after 30 months of age made significant gains in 

their first year of treatment. Key components of successful EIBI are the design of a 

curriculum comprising imitation, language, play, social interaction, and motor skills and 

the use of empirically validated teaching procedures aiming to reduce challenging 

behaviours, while focusing on transitioning and generalizing skills to the natural 

environment (Dawson & Osterling, 1997). Research continues to support that early 

intervention maximizes children’s potential (Dawson et al., 2012) and that early 

detection and intervention could mitigate or possibly eliminate symptoms of ASD prior 

to receiving a diagnosis (Steiner, Gengoux, Klin & Chawarska, 2013) therefore it is 

imperative to improve early detection and intervention for infants (Bryson et al., 2007; 

Dawson & Osterling 1997; Rogers 1998). 

In the light of these recommendations and as best practices for pre-emptive 

interventions are being established, there is a logical tendency to use a parent-mediated 

service delivery model given the young age of the child. This has led to a naturalistic 

model, branded as Naturalistic Developmental Behavioural Interventions (NDBI) 

(Schreibman et. al, 2015), implemented by the primary caregivers who are trained to use 

daily routines to teach foundational skills, such as early communication, play and social 

skills. 
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2.4.5. Infant Start and the Social ABCs 

In 2014, Rogers et al. published a landmark pilot study which examined using pre-

diagnostic intervention known as “Infant Start” delivered through a parent-mediated 

service model to target infants showing signs of autism. Two years later, Brian et al. 

(2016) published a similar study building on the work of Rogers et al. (2014) assessing 

the effectiveness of a program called the “Social ABCs”. Infant Start focused solely on 

pre-diagnostic children while the Social ABCs was designed for children with a 

suspected or confirmed diagnosis; however, both studies had the objective to mitigate 

the full onset of ASD. This section will provide a critical analysis of both of these 

foundational studies.  

The original Infant Start pilot study was comprised of a small sample of seven 

children between 7 and 15 months of age, whereas the Social ABCs study included 20 

children between the ages of 12 and 32 months (mean toddler age was 22 months and 

only two children were younger than 18 months of age). Thus, the Infant Start study was 

of great importance given the very young age of participants in the sample. Both 

interventions used a caregiver-mediated intervention model, in that the trainer was 

working directly with the caregiver and child for 1 to 1.5 hours across a 12-week span. 

The Infant Start program targeted six autism symptoms: visual fixations, repetitive 

behaviours, intentional communication, coordination of gaze and affect, phonemic 

development, and increasing social interest. In turn, the Social ABCs provided 8 weeks 

of “active training” followed by 4 weeks of “consultation and training”, although fewer 

details regarding the topics covered during their coaching sessions were provided by the 

researchers.  
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 Both the Infant Start and Social ABCs used a comprehensive battery of pre and 

post-test assessments with much overlap between utilised tools; researchers of the Social 

ABCs also scored continuous data from recorded videos throughout the 12-week 

program, whereas researchers of the Infant Start relied solely on pre and post-test scores 

to assess program efficacy. Both programs used the ADOS (Lord et al., 2000), The 

MSEL (Mullen, 1995) and the AOSI (Bryson et al., 2008) while Infant Start also 

included the ITC (Wetherby & Prizant, 2002), The Carolina Curriculum for Infants and 

Toddlers (Johnson-Martin et al., 1991) and the ESDM Curriculum Checklist (Rogers & 

Dawson, 2010). Additionally, the Social ABCs scored a 10-minute video clip from each 

session using partial interval recording of 10 seconds for the following target 

behaviours: (1) language opportunities provided by the caregiver, (2) responsivity of the 

child, (3) inappropriate child responses, (4) initiations, (5) functional vocal utterances, 

(6) child smiling at caregiver, (7) child smiling at object, (8) caregiver smiling at child, 

(9) caregiver smiling at object, and (10) child and parent smiling together. Fidelity of 

implementation and parent satisfaction measures were taken at various points in time 

across both intervention programs.  

Both the Infant Start and the Social ABCs are said to be rooted in ABA, PRT 

and ESDM, however neither program requires nor utilized a Board Certified Behaviour 

Analyst (BCBAâ) to deliver the intervention; instead, they used a mixture of 

professionals trained in clinical psychology and/or speech and language pathology.  

The results of both studies were largely positive. Some notable findings for the 

Infant Start program include six of the seven participants not going on to receive an 

autism diagnosis and seeing significantly reduced ADOS scores by 36 months of age. 
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For the Social ABCs program, children gained an average of 8 months on the MSEL and 

demonstrated significant increases in responsivity, social orienting and smiling towards 

an adult during the intervention however, results of the last two behaviours did not 

maintain at follow-up. Both interventions had high parent satisfaction scores, with Infant 

Start averaging 4.5 out of 5 and the Social ABCs averaging 2.8 out of 3. In sum, both 

studies helped pioneer the field of pre-diagnostic parent-mediated intervention by 

addressing the feasibility and acceptability of this work, while obtaining positive 

outcomes using an original manualised intervention to treat suspected and confirmed 

cases of autism in infants and toddlers.  

 2.5.0 Infant Development and the role of Neuroplasticity in Intervention 

Various theories of infant development help to explain the social, emotional, 

cognitive, physical and behavioural changes from birth to preschool age. Psycho-

analytic theory largely spearheaded by Sigmund Freud in the late 19th and early 20th 

century proposed a grandiose theory of child development known as the Psychosexual 

Theory. Freud suggests that child development is linked to progressing through various 

pleasure areas of the body and overcoming conflict in these areas shapes future 

development however fixation in any stage will lead to atypical development. The 

Psychosexual Development Theory was largely discredited by the beginning of the 21st 

century and replaced by other theories of child development (Paris, 2017).  By the mid 

20th century, Erik Erikson built upon previous psycho-analytic theory, agreeing that 

children progress through order of psychosocial development, which he established as 

eight stages from birth through adulthood. The eight stages of human development 

proposed by Erikson attribute social interaction and environmental experiences as the 
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catalyst for development rather than sexual pleasure centres as described by his 

predecessor (Munley, 1975). In the early 20th century, the so called learning theory or 

the science of behaviour modification (aka behaviour analysis) emerged as an 

observable and measurable hypothesis which could be tested to explain child learning. 

Through various experimental studies, John Watson and B.F. Skinner (Skinner, 1938; 

Watson, 1913) demonstrated that learning occurs through reinforcing and punishing 

interactions with the environment. However, the early learning theory did not include 

unobservable states such as feelings or thoughts, which is what differentiated it from 

other theories. The Social Learning Theory posited that not all behaviour can be 

explained by operant and classical conditional, but that observation and modelling are 

essential components to acquiring new skills and information. Bandura’s Social 

Learning Theory demonstrated through the infamous “BoBo doll” experiment (Bandura, 

1977) showed that children can learn through merely observing others’ behaviour 

without classical or operant conditioning; however, observation and imitation can also 

be explained within a behaviour analytic framework. Around the same time, Piaget’s 

Cognitive Developmental Theory was established to identify how infants and children 

think and process information different from adults. Piaget describes an acquisition of 

discrete skills which are qualitatively different in each stage rather than a gradual 

change of processes, with each stage further developing the child’s prediction and 

reasoning abilities. He proposed that from birth to two years of age, knowledge is 

acquired through motor activities and interactions with sensory stimuli, known as the 

Sensorimotor Stage with the main goal to achieve object permanence, in that the child 

understands the item still exists even when it can no longer be seen (Piaget, 1952). Lev 
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Vygotsky added to Piaget’s theory by further insisting that infants and children learn 

through hands on experience facilitated by social interactions with parents, siblings and 

culture they are exposed to, known as the sociocultural theory. Vygotsky argued that 

learning is a uniquely social process and that increasing the quality and quantity of early 

social interactions continues to expose the child to a large scope of knowledge and 

experience.  

Children with autism often show impairments with developing joint attention 

and social referencing behaviours, skills which are often learned in the first year of life 

by typically developing infants (Monlux, Pelaez & Holth, 2019). Joint attention is a 

necessary component of social referencing, which is a behavioural cusp skill required 

for more sophisticated social communication (Neimy, Pelaez, Carrow, Monlux & 

Tarbox, 2017). However, these social communication skills are comprised of 

components which make up a behaviour chain which can then be systematically taught 

to young children experiencing delays (Monlux et al., 2019). A behaviour analytic 

interpretation of joint attention and social referencing requires the infant to make a 

conditional discrimination (i.e., observing something novel, surprising or of interest), 

engaging in a social communicative behaviour and receiving differential reinforcement 

(Costantino et al., 2017). The demonstration of acquiring joint attention and social 

referencing skills through operant conditioning and conditioned trials conflicts with the 

developmental perspective that these skills are innate and develop with maturation (Kim 

& Kwak, 2011; Lazarus, 1991; Pelaez, 2009). A behaviour analytic model of child 

development of such skills such as joint attention and social referencing allow deficits to 

be addressed through systematic and evidenced-based teaching of relevant behaviour 
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chains (Monlux, Pelaez & Holth, 2019). Building on the theories that learning is 

acquired through sensorimotor and hands on and social experience (Piaget, 1975; 

Vygotsky,  1978) observation (Bandura, 1977) and interactions with environmental 

consequences (Skinner, 1957), neuroscience and neuroplasticity also play an essential 

role with regards to learning and infant development which complement the 

aforementioned theories of development. 

When using infants and toddlers as participants in any experimental research 

design, one common threat to internal validity that needs to be accounted for is the 

threat of ‘maturation’. In single subject research designs, the term maturation implies 

that changes in the dependent variable could be attributed to mental or physical changes 

that occur within the participants due to the passage of time only (i.e., without taking 

into account interactions with the environmental that continuously take place). Since 

infants and toddlers acquire novel mental and physical behaviours very rapidly during 

the first few years of life, this traditional idea of maturation must be considered. From a 

behaviour analytic point of view, mental and physical changes in a participant do not 

occur in the absence of operant and respondent conditioning, as the term maturation 

seems to imply. However, when the term maturation is used to discuss threats to internal 

validity within the context of the present study, it should be considered in the traditional 

sense that “parenting as normal” would produce some progress which would result in 

the acquisition of developmental milestones that are considered appropriate or average 

for the child’s age. Of course, this acquisition of skills would not happen in a vacuum 

but would be the result of unplanned interactions with the environment. In the case of 
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children with developmental disorders, these interactions are not sufficient in producing 

desired developmental changes, making targeted behavioural intervention necessary.  

 
Neuroplasticity is the brain’s ability to create new neural connections, resulting 

in structural changes in response to environmental experience. Deterministic beliefs 

regarding neuro-development and brain biology believed that brain function and biology 

is self-organizing,  in that the brain will inherently acquire, organize and prune neural 

connections and those connections will then impact behaviour. Overtime, this traditional 

framework has adapted a transactional framework, acknowledging that environmental 

factors significantly influence brain development and structural changes (Mundy & 

Neale, 2000). Furthermore, acknowledging that brain structures are not solely 

biologically predetermined but possesses plasticity characteristics, allowing the brain to 

functionally compensate and adapt to injury or disease. Neuroplasticity was first 

proposed in 1892 by Santiago Ramon y Cajal however it would take half a century 

before the technology could confirm this theory (Acharya et al, 2012). Initially it was 

believed that only areas which produced new neurons into adulthood were plastic and 

cortical structures were unchangeable after two months of age, but research began to 

demonstrate that environmental stimuli could alter language, cognition and behaviour 

across the lifespan and that the entire brain possessed plasticity (Acharya et al, 2012).   

  As early symptoms begin to emerge as early as 6 months of age and are 

considered more reliable by 12-14 months of age (Green et al., 2015) it is possible to 

intervene prior to a diagnosis in order to capitalize on the developing neuroplasticity of 

the infant’s brain (Webb, Jones, Kelly & Dawson, 2014). During the period from birth 
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until three years of age, the brain undergoes more transformation than any other 

postnatal time throughout life (Pierce, Courchesne & Bacon, 2016). The pre-frontal 

cortex is responsible for social behaviour, while the Wernicke’s and Broca’s areas are 

involved in language development, all of which double in synaptic density within the 

first two years of life and after three years the growth begins to decelerate 

(Huttenlocher, 1997). At birth, neural circuitry is sparse and involved in supporting 

simple functions, however by 12 months of age the circuitry becomes far denser and 

able to support much more complex functions such as increased cognition and language 

(Huttenlocher, 1979). Following the rapid acquisition of neural circuitry is a period of 

refinement where synaptic connections undergo pruning, a process which maladaptive 

or weak neural connections die out while essential connections are strengthened (Katz & 

Shatz, 1996). The process of pruning to determine maladaptive neural connections 

versus essential ones is predicated upon input from the stimuli in the environment and 

their participation within their environment. Participation within an enriched 

environment in the first two years of life is a crucial component of maximizing the 

neuro-plasticity of the brain, however if infants and toddlers have developed 

maladaptive behaviours such as high levels of stereotypic behaviours or restricted and 

repetitive interests, their participation with their environment in the formative years will 

suffer. Studies examining outcomes of children reared in impoverished orphanages past 

30 months of age compared to those who were adopted prior to 18 months of age show 

that those who were adopted prior to 18 months outperformed those who were later 

adopted by  14 points on a development quotient assessment (Nelson et al., 2007). The 

children who were sooner adopted were done so through random selection therefore 
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isolating the differentiating factor of greater environmental stimulation to account for 

the increased development quotient (Nelson et al., 2007). Further evidence establishes 

the role of an enriched environment in the form of early quality parent-child interactions 

has a critical role in shaping the social and language circuitry of the brain (Dawson et 

al., 2002; Grelotti, Gautier & Schultz, 2002). The fusiform gyrus and superior temporal 

sulcus are involved with the perceptual processing of social stimuli which are 

heightened by early social interactions and social engagement (Kuhl, 2007). Through 

the integration of the perceptual processing system and the amygdala, which processes 

rewards, social imitation and joint attention emerge and new complex social synaptic 

connections are formed (Dawson, 2008).  

As the neural circuitry moves from simple functions to more complex functions, 

it triggers a burst of many other skills such as crawling, walking, vocalizations, 

increased fine motor control, all of which allow the child to engage more with their 

environment, thereby making 12 months of age the ideal time to begin intervention. 

Throughout the lifespan, the brain is molded and influenced by experience and 

neuroplasticity is at the forefront of  recover from strokes, traumatic brain injury, mental 

illness, erasing pain of phantom limbs across the lifespan. However, if behavioural 

intervention can commence as these neural connections are being formed and the period 

of refinement takes place, the infant’s cognitive, behavioural and social abilities will be 

exponentially maximized through neuroplasticity, allowing strong neural foundations to 

be built. In turn, if intervention begins after the maladaptive neural connections have 

formed and strengthened, it takes much more time and effort to create new connections 

once the brain synaptic growth has begun to decelerate (Quartz & Sejnowski, 1997).   
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2.6.0 The Transactional Model and the role of Self-Efficacy 

As noted, environmental stimuli and experience have exceptional influence on 

brain structures and development and therefore training parents and caregivers who 

control those early experiences is paramount in maximizing environmental participation. 

However, the effects on parents and families of having a child with ASD are quite 

complex and can sometimes inadvertently reinforce maladaptive behaviours. It is 

common for parents and caregivers of children with ASD to experience increased 

financial, emotional and psychological stress made worse by delays access diagnostic or 

intervention services or a complex treatment path to navigate (Rutter, 2011). Parental 

stress related to ASD often begins in infancy as concerns regarding general 

development, social behaviour, motor skills, communication and play emerge between 6 

to 18 months of age (Bolton et al., 2012). Families have been reported to suffer many 

negative effects associated with raising a child with ASD, mainly due to behaviour 

problems along with core deficits in social-communication and restricted repetitive 

behaviours (Ekas et al., 2010). As parental stress increases due to atypical development, 

parents are often inclined to respond in a way which minimizes the stress and the 

negative impact, however it may in turn be limiting the child’s participation with the 

environment in a perpetual cycle. The relationship between child’s symptoms and 

parental functioning is bi-directional, increased stress on the family contributes to the 

difficulties in children with ASD, however family stress has the ability to greater 

decrease of fully eliminate positive outcomes gained from intervention for the child with 

ASD (Osbourne et al., 2008).   

It is important to note that the atypical parent-child interactions are not suspected 
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to be the cause of the atypical behaviours or autism symptoms observed in the child and 

likely emerged as a response to their child’s deficits in social communication, however 

these atypical parent-child interactions can maintain the child’s social-communication 

deficits if they are not addressed (Wan et al., 2013). Therefore, beginning parent-

mediated intervention at the earliest onset of autism symptoms in infancy can ameliorate 

atypical parent-child interactions and as a result help to decrease more robust autism 

symptoms from further developing and by doing so help to reduce parental stress (Wan 

et al., 2013).  

A child who begins displaying core ASD characteristics such as deficits in social 

smiling, joint attention, eye contact, responding to name as well as engaging in highly 

restrictive and repetitive interests will be difficult for a parent to interact with especially 

without the right training and tools (Lecavalier et al. 2006). This inability to connect and 

engage with their child or provide comfort during maladaptive behaviours can lead to 

the parent feeling ineffective as parents and unable to meet their child’s social and 

emotional needs (Karst & Vaughan Van Hecke, 2012). Additionally, it was reported that 

a mother’s who were not effective at socially engaging with their children or decreasing 

maladaptive behaviours had greater feelings of guilt and inadequacy, leading to low 

perceptions of self-efficacy (Kuhn & Carter, 2006). Feelings of low self-efficacy can 

further affect their actual parenting behaviour however as parental self-efficacy 

increases so does their actual efficacy as a parent. Parental self-efficacy is not only 

affecting by their belief in how they interact with their child but also their beliefs about 

the choices they are making for that child with regards to interventions and course of 

treatment and with treatment options exhausted but endless, the parent’s self-efficacy 
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can be affected (Mackintosh et al. 2012). Furthermore, depressive symptoms in parents 

can result in decreased parental responsiveness and synchronization with their child, and 

decreased parental responsiveness is correlated with greater delays in communication 

and social referencing, 	resulting in further decreases in social engagement and 

strengthening the mutually escalating effect (Kim & Mahoney 2004; Siller & Sigman 

2002) 

Although a  parent’s self-efficacy may decrease over several months or even 

years many studies have shown increases in self-efficacy with as little as 1-day 

workshops and is positively influenced by targeted training   (Keen et al, 2010; 

Sofronoff & Farbotko, 2002). In summary, incorporating parents and caregivers into the 

service delivery model of intervention is an essential component for maximizing the 

child’s potential. Firstly, teaching parents  the necessary skills to engage with their child 

and manage the child’s behaviours has an immediate impact on their self-efficacy. 

Increases in self-efficacy have been shown to positively impact  actual parental efficacy 

and decrease parental stress. Lastly, as the parent’s efficacy improves, they are better 

positioned to respond to their child’s maladaptive behaviours, thereby providing the 

necessary environmental changes to support their child’s development, leading to 

improvements in their child’s development, continued increases in self-efficacy and 

positive upward cycle.  

2.8.1 Ethical Implications of Parents as Practitioners  

Although there are numerous positive benefits to having a parent actively 

involved in their child’s early intervention, a few ethical implications must also be 
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considered. As previously mentioned, an increase in parental stress is negatively 

correlated with a child’s intervention outcome (Donenberg & Baker, 1993). In many 

cases, as parental efficacy improves through training, parental stress decreases; however 

in some cases the increased demand of taking part in their child’s program can lead to 

increased stress, even if temporarily, thus acting as an obstacle for the parent and child 

to demonstrate optimal progress (Montes & Halterman, 2007). It is well established that 

early intensive behaviour intervention (EIBI) is effective at decreasing challenging 

behaviours and increasing social and communicative behaviours, among many other 

behaviours, and key features of EIBI programs are that intervention is applied at the 

earliest onset and intensively (a minimum of 20 hours per week) (MacDonald et al., 

2014). Given at this early age parents are very often the sole caregivers, it makes sense 

that they are offered training on how to make their existing interactions with their child 

more enjoyable and effective in promoting developmental progress. An additional 

feature of behaviour intervention is that it does not need to be implemented by a medical 

doctor or a person with an advanced degree, thereby allowing for a greater number of 

people to provide direct intervention, including extended family members (Hamad, 

Serna, Morrison, & Fleming, 2010). Any person conducting early intervention requires 

initial and on-going training across many topics including reinforcement, shaping, 

prompting, data collection and behaviour management, contents with certain complexity 

that require time commitment and have therefore the ability to put excess stress on the 

family unit. It is important to consider the emotional, psychological, financial and 

mental capacity of the parents along with their ability to execute quality intervention and 

closely monitor the child’s progress. If the child is failing to make progress, perhaps a 
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hybrid model of intervention delivered by both parents and other family members and 

therapists or an exclusively therapist-based model may be a better fit for the family’s 

needs or abilities. However, the more knowledge regarding the behaviour intervention 

that a family acquires, the better able they are to seek quality ABA services for their 

child and to generalise and maintain gains in time (Hamad et al., 2010).  

It is important to note that regardless of specific training, parents are already  
 

interacting with the child throughout various points in the day, therefore it can be  
 
assumed that they are already intervening in some respect. Thus, having a parent trained  
 
to deliver parent-mediated intervention provided the family is psychologically and  
 
emotionally stable enough to do so, is more likely to support a positive transactional  
 
model rather than enhance a negative transactional model.  
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3.0 Study 1: Systematic Literature Review 

Early Behavioural Markers of Autism Spectrum Disorder: A systematic review  

3.0.1 Introduction  

Various ASD signs and symptoms begin to emerge in the first year of life and 

can be detected between 6 and 18 months of age, however the average age of diagnosis 

is 4 years of age or older across North America (Centre for Disease Control, 2019). 

Improving the identification of very early Autism Spectrum Disorder (ASD) symptoms 

is a priority amongst autism researchers, as earlier identification allows for earlier 

intervention, which is in turn key for maximizing a child’s potential and achieving 

optimal outcomes. More in detail, optimal outcomes in children with ASD are linked to 

the age at which intervention begins, with the most significant gains being observed in 

children who begin behavioural intervention prior to 2 years of age (MacDonald, 2014). 

Research examining the early signs of ASD can be categorized into three domains: (a) 

retrospective studies, often taken from parents’ recall of their child’s behaviours during 

infancy; (b) videotape reviews, consisting in home video reviews of infant and toddler 

behaviours from children who later on were diagnosed with ASD; and (c) prospective 

studies, often following a high-risk cohort from birth and documenting the emergence of 

symptoms as they unfold. Retrospective research, often in the form of surveys and 

questionnaires which probe questions such as “when did you first have concerns of your 

child’s development and what were they”, can be useful in identifying what stands out 

to parents after time passes or what symptoms may have been most salient and 

memorable. However retrospective research are prone to many memory errors and 
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biases. Videotape review was an invaluable step in establishing early signs research. A 

landmark study by Osterling and Dawson (1994) coded  home videotapes of first year 

birthday parties of both typically developing children and children who would later be 

diagnosed with autism and found that 91% of the children who later received a diagnosis 

engaged in significantly fewer social communicative behaviours, such as responding to 

their name, using gestures and looking at others. Using videotape review to collect data 

and observe how symptoms presented at an earlier point in time eliminates the memory 

errors and biases attributed to retrospective research. However, videotape reviews are 

prone to selection bias, in that, parents are more likely to record special moments and 

adaptive behaviour and may be more likely to stop recording when challenging 

behaviour emerges (Osterling & Dawson, 1994). Prospective research often follows a 

cohort of a specific population and records data during frequent intervals in real time, 

allowing for a more accurate understanding of the timing and topographies of the 

earliest ASD symptoms. Prospective research often relies on the use of a high risk (HR) 

sample, referring to a heightened genetic risk often confirmed by an older sibling with a 

confirmed diagnosis of ASD. A HR sample ensures a higher percentage of future 

confirmed cases of ASD, approximately 20% (Ozonoff et al., 2011), compared to less 

than 2% found in a general population or low risk (LR) sample. Group membership is 

further classified based on diagnostic outcomes to include HR-no ASD, HR-ASD, LR-

no ASD and LR-ASD (confirmed ASD diagnosis with no known genetic risk). HR-no 

ASD membership may be further divided into HR-ATP (atypical development but no 

ASD) and HR-TD (typical development despite genetic risk). Studies may use any 

combination of these groups depending on the diagnostic outcome of individual 
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participants at follow-up and the dependent variables measured. Studies have reliably 

demonstrated that infant to toddler developmental trajectories of  HR-no ASD are often 

differentiated from LR-no ASD with regards to characteristics such as anticipatory 

responses (Landa et al., 2016; Northup, Libertus, & Iverson, 2017), object exploration 

and fine motor skills (Kaur, Srinivasan & Bhat, 2015; Koterba, Leezenbaum & Iverson, 

2014; Leonard et al., 2015; Ekberg et al., 2016; Libertus et al., 2014), sharing objects 

(Srinvasan & Bhat, 2016), eye contact and gaze (Bedford et al., 2012; Dundas, Gastgeb 

& Strauss, 2012; Gliga et al, 2015) and social engagement (Jones et al., 2016; 

Chawarska et al., 2016). Following the same logic, early signs in a HR-ASD population 

should not be assumed to generalise to a LR-ASD population and prospective research 

should continue to include diverse LR samples (Zwaigenbaum et al, 2014). 

 In 2014, Zwaigenbaum and colleagues completed a comprehensive literature 

review of studies focusing on early identification of ASD, reviewing retrospective, 

video review and prospective research published between 2000 and 2013. This review 

generated a list of statements to guide future practise and research which has led to the 

continuation of interest with early sign publications. 

The current study aims to extend the aforementioned review by examining the 

subsequent 5 years and adding to our understanding of early identification of ASD by 

using a systematic approach and limiting studies exclusively to prospective designs that 

examined symptoms which were significantly differentiated before 18 months of age in 

a HR-ASD sample. To date, no review has examined the early symptoms of ASD which 

differentiate HR infant siblings who do go on to receive a confirmed diagnosis to HR 

infants who do not go on to receive a diagnosis (i.e., HR-ASD symptoms versus HR-
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ATP or HR-TD. Although a substantial amount of literature has examined early 

symptoms often observed in a HR sample, this review will extend the literature by 

examining which symptoms are exclusive to the HR-ASD group.  

3.0.2 Method 

Systematic search procedures. Systematic searches were conducted in four 

electronic databases: Medline, PubMed, ERIC and PsycINFO. Searches were limited to 

peer-reviewed journal articles, written in English and published in the previous 5 years 

(January 2014-March 2019). Identical search terms were used across all four databases 

which included: “early signs” or “early detection” or “early symptoms” and 

“prospective” and “autism” or “Autism Spectrum Disorder” or “ASD”. The search 

results generated 146 titles with abstracts, from which 85 were removed due to lack of 

relevance to the research question or duplicates across databases, leaving 61 relevant 

articles for subsequent full-text screening. Inclusion and exclusion criteria were used for 

screening full-texts after which 18 articles were deemed eligible for inclusion in this 

review (Figure 1. Moher, Liberati, Tetzlaff, Altman, 2010). Hand searches of the 

references of the 18 eligible studies were conducted resulting in the identification of an 

additional article deemed relevant by two independent coders and bringing the total 

number of eligible studies to 19.  

Inclusion and exclusion criteria. To be included in this review, studies should 

meet the following criteria: (1) participants were 18 months or younger at baseline; (2) a 

post-screening diagnostic tool, coding system or clinical best estimate was administered 

to determine the presence or absence of an ASD diagnosis; (3) the symptoms were 

behavioural in nature and measurable during direct observation (including video 
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recording, i.e. could be observed by a parent or during routine clinical practise); (4) 

symptom(s) emerged before 18 months of age in the ASD group and were differentiated 

from comparison groups before 18 months; (5) studies were prospective in nature; and 

(6) no co-occurrence of additional diagnoses was reported.  

Studies were excluded if: (1) additional diagnoses were present; (2) the study did 

not confirm an outcome status of autism or ASD (e.g., only reported an at-risk status); 

(3) the symptoms required additional technology to become observable, such as but not 

limited to eye tracking devices, neuro-imaging, visual or audio analysis software; (4) 

symptoms were not significantly differentiated from comparison groups (i.e., HR-No 

ASD and LR) by 18 months of age. 

Data coding and Inter-coding Agreement. The first author conducted the 

initial search, removal of duplicates and removal of articles by scanning abstract and 

title. After these first three steps were conducted, 62 articles remained to undergo full-

text screening. The first author screened 100% of the articles for inclusion and two 

independent coders screened 50% (31 articles) for inclusion. Of the 62 articles which 

underwent full-text screening, 19 articles met full inclusion criteria, with 100% 

agreement between the first author and independent coders. All 19 articles were coded 

by the first author as well as 100% were coded by two independent observers. Articles 

were coded as per the inclusion criteria: (1) participants age at baseline; (2) post-

screening diagnostic tool, coding system or clinical best estimate administered to 

determine the presence or absence of an ASD diagnosis; (3) behavioural and measurable 

symptoms; (4) symptom(s) that emerged before 18 months of age in the ASD group and 

how these differentiated from comparison groups; and (6) quality of each study assessed 
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using a modified version of the Observational Cohort and Cross-Sectional Studies (NIH 

National Heart, Lung and Blood Institute, 2019) with a quality score reported. The full-

text of all 19 articles selected for inclusion was screened against inclusion and exclusion 

criteria by two independent observers and scored for quality by the primary researcher 

and an independent coder. There was 100% agreement between coders for questions 1 to 

5, which were single-item questions.  For the quality assessment, all 19 articles were 

scored across 12 different questions, therefore resulting in a possible 228 items for 

agreement between coders. There was a 92% agreement between coders on all items and  

any disagreements were discussed among coders and a consensus was reached.  

 Quality Assessment. As the nature of this research is cross-sectional and not 

experimental, a quality assessment tool developed by the National Heart, Lung and 

Blood Institute (NHLBI) and Research Triangle Institute for Observational Cohort and 

Cross-Sectional Studies based on other tools developed by researchers in the Agency for 

Healthcare Research and Quality (AHRQ) Evidence-Based Practise Centers, the 

Cochrane Collaboration, the United States Preventive Service Task Force, the Scottish 

Intercollegiate Guidelines Network, and the National Health Service Centre for Reviews 

and Dissemination (NHLBI, 2019) was used with minor adaptations. The original 14-

item quality assessment tool (reference to publication that contains this original tool to 

be placed here) was modified by removing 2 questions that did not apply to the current 

research, therefore articles were given a score out of 12 based on the number of quality 

indicators which were present in the individual studies. The questions deemed non-

applicable were X and X. An article with a score of 10 to 12 would be assigned a “high 
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quality” rating, a score of 7-9 would classify the study of “moderate quality” and a score 

of 7 or below would indicate a study of “low quality”.  

  Breadth of Publications and Authors. The 19 selected studies for inclusion 

were published in 11 different peer-reviewed journals, with the most common journal 

being the Journal of Autism and Developmental Disorders in which 6 of the 19 articles 

had been published. Three journals, Infant Behaviour and Development, The Journal of 

Child and Adolescent Psychiatry and Autism, contributed with two publications each. 

The remaining seven journals hosted one article each: Molecular Autism, Journal of 

American Academy of Psychiatry, Journal of Neurodevelopment Disorders, Journal of 

Abnormal Child Psychology, Autism Research, Psychology and the Journal of Child 

Psychology and Psychiatry. Of the 19 articles, only two shared the same first author, 

Gangi. When looking at the first three authors of each manuscript, there are 52 unique 

authors out of a possible 57, therefore there is very little overlap of authorship and 

corresponding research teams across the 19 publications.  
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Figure 1. Flow-chart illustrating inclusion process 
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3.0.4 Results 

Early Behaviour Symptoms. The frequency and severity of autism symptoms 

in the HR-No ASD group often falls in the middle between the LR group and the HR-

ASD group. The purpose of the current study is to highlight what ranges of symptoms 

differentiate the HR-ASD group from all other comparison groups, mainly the HR-No 

ASD and LR groups. Therefore, results will focus predominantly on the significant 

findings that were indicative of the HR-ASD group and will only briefly report 

symptoms found across the entire HR group.  

The 19 included studies have been categorized into three domains on the basis of 

the symptoms identified in each study: social communication (9 studies), motor 

behaviours (6 studies), and parental reports (5 studies) with Ozonoff et al. (2018) 

appearing in both the social communication and parental report domains, as there were 

two unique components to this study. Within each domain, symptoms will be presented 

by chronological age at which they appeared.  

Social communication. Persistent deficits in social communication is the first 

stated diagnostic criterion for ASD (DSM-5; American Psychiatric Association, 2013). 

Social communication encompasses, among other, shared affect and emotions, initiating 

and responding to joint attention, eye gaze, and facial expressions directed to others, 

with these skills emerging before vocal verbal behaviour. At 7 months of age, infants 

pertaining in the HR-ASD group performed below comparison groups (HR-No ASD 

and LR) on two specific presses from the Autism Observation Scale for Infants (AOSI): 

an eye tracking task where the child has to track an object along a horizontal plane to the 

side and across midline and social referencing during the semi-structured assessment 
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(Gammer et al., 2015). A similar outcome was found by Gangi et al. (2014), who 

reported that the HR-ASD infants between 8-12 months showed greater deficits in 

initiating joint attention without smiling and anticipatory smiling, reaffirming the 

difficulty that HR-ASD infants present in coordinating affect and gaze towards the end 

of the first year of life. Gangi et al. (2017) further explored gaze towards face across 

various contexts and reported that HR-no ASD and LR groups demonstrated increased 

social gaze with parent compared to an unfamiliar examiner; however, HR-ASD showed 

similar and lower levels of gaze across people (i.e., an unfamiliar examiner and parent) 

at 12 months of age, suggesting a difficulty responding to social context by not 

differentiating the frequency of social attention given to a familiar versus unfamiliar 

person. Furthermore, Filliter et al. (2015) provided additional support that HR-ASD 

infants at 12 months showed lower rates of smiling and positive affect compared to the 

HR-no ASD and LR groups and by 14 months of age HR-ASD showed marginally less 

engagement of attention and orientation to name than HR-no ASD during specific AOSI 

presses (Gammer et al., 2015). However, when examining HR-ASD behaviour markers, 

more specifically total AOSI score, disengagement of attention and gaze following at 12 

months, Bedford et al. (2016) reported these markers to reliably predict autism at 36 

months in boys only but not in girls. 

Between 13 and 15 months, HR-ASD infants showed greater delays in using 

gestures with 50% of the group failing to use any gestures and overall using less social 

interaction gestures and almost no joint attention gestures compared with LR and HR-no 

ASD group, showing a negative correlation between the frequency and type of gestures 

used at 15 months to severity of autism diagnosis at 24 months (Gordon et al, 2015). At 
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15 months, lower rates of eye contact and lower positive affect continue to differentiate 

the HR-ASD group from HR-no ASD group (Nichols et al, 2014). Examining receptive 

and expressive communication at 12 months of age, Lazenby et al. (2015) reported that 

the HR-ASD group obtained significantly lower expressive and receptive scores on the 

Mullen Scales of Early Learning compared to the HR-no ASD and LR groups; however, 

there were several words that were more often understood or produced by the HR-ASD 

group compared to the other groups, although overall the HR-ASD group understood a 

significantly lower count of words. 

In 2018, Ozonoff et al. prospectively examined onset patterns of ASD, more 

specifically regression patterns of social communication skills, and found that a loss of 

social communication skills such as shared affect and social engagement after 12 

months of age was observed by clinicians in 88% of the HR-ASD sample whereas the 

HR-no ASD and LR groups did not show any regression in social-communication skills.    

Motor Behaviour. When examining fine and gross motor behaviour at 6 months 

of age, both HR-ASD and HR-no ASD showed motor delays in stationary tasks such as 

“pull to sit” and object manipulation tasks such as grasping compared to LR control 

group; however, the HR-ASD group also differed from both the HR-No ASD and LR 

groups in visual-motor integration tasks such as goal directed reaching (Lebarton et al., 

2019). 

Accelerated head circumference during the first year of life has been previously 

identified as a biomarker of future diagnosis of developmental delays or ASD but has 

not been effective at differentiating the two groups (Courchesne et al., 2003; Elder et al., 

2008). Interestingly, when examined with head tilt reflex, a clearer differentiation 
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between developmental delays and ASD emerged (Samango-Sprouse et al., 2015). 

Beginning around 9 months of age, when titled sideways, an infant begins to attempt to 

orient their head to stay upright, known as the head tilt reflex. It was estimated that 60% 

of the ASD sample compared to only 6% of the developmental delays sample failed the 

head tilt reflex test at 9 months (Samango-Sprouse et al., 2015). Using the Mullen 

Scales of Early Learning fine motor domain, a slower growth and reduced acquisition 

trajectory of fine motor skills was observed beginning at 14 months of age until 24 

months in the HR-ASD group compared with other groups (Choi et al., 2018). 

Interestingly, Lebarton (2019), Samango-Sprouse (2015) and Choi (2018) all reported 

that increased fine and gross motor skills at 6 and 9 months were predictive of stronger 

expressive and receptive language at 24 months, suggesting that very early motor skills 

have a cascading effect for developing future language skills.  

Restricted and Repetitive (stereotyped) behaviours. Often called stereotypic 

behaviours, repetitive behaviours and restricted interests constitute the second autism 

diagnostic criterion listed after social-communication (American Psychiatric 

Association, 2013). In a study conducted by Elison et al. (2015), at 12 months of age 

both HR-ASD and HR-no ASD groups were found to engage in more frequent 

stereotypic object manipulation behaviours compared to the LR group; however, the 

HR-ASD engaged in significantly more motor stereotypy than both of the comparison 

groups, indicating that motor stereotypy had greater predictive potential of an ASD 

diagnosis than object stereotypy. These results were further supported by Wolff et al. 

(2014) who reported that repetitive behaviours and restricted interests observed at 12 

months of age in the HR-ASD group significantly differed from the HR-no ASD and LR 
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groups in terms of frequency and topography, with the HR-ASD group presenting more 

stereotypical, self-injurious, ritualistic and restricted topographies.   

Imitation. Imitation has been considered a core deficit in children with autism 

(Rogers, Cook & Meryl, 2005) with the imitation of meaningless movements emitted by 

others (e.g., clapping or waving) being more difficult than imitation of movements 

involving objects (e.g., a wooden bird that produces a chirping sound when shaking up 

and down) (Rogers & Williams, 2006). Similar findings have been observed in a HR-

ASD group compared to a LR group, with the HR-ASD group at 13 months being more 

likely to imitate object play than the behaviour of others, showing less overall imitation 

and following a delayed trajectory rather than an atypical trajectory. The types of 

imitation observed were consistent across both groups (HR-ASD & LR) showing that 

imitation which involved object manipulation was produced far more frequently than 

imitation involving meaningless movement at 13 months of age. (Sanefuji & 

Yamamoto, 2014).  

Parental Concerns. Beginning from 6 months of age, parents of HR-ASD 

infants report higher rates of developmental concerns than HR-no ASD and LR groups 

(Sacrey et al., 2015). All three groups of parents reported similar types of concerns 

around similar ages, with sleep and motor concerns being reported in the first year of 

life and communication and challenging behaviour concerns being more commonly 

reported in the second year of life. However, it was the number of concerns which 

separated HR-ASD from other groups. Parents of the HR-ASD group reported a 

significantly greater number of sensory and motor concerns at 6 months, sensory and 

play concerns at 9 months, sleep, sensory, social and play concerns at 12 months, 
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sensory, communication and social concerns at 15 months, and sensory, motor, 

repetitive behaviours, communication, social, play and challenging behaviour concerns 

by 18 months (Sacrey et al, 2015). Notably, sensory concerns were the only domain that 

consistently differentiated the HR-ASD group from the others across all reported time 

periods. In addition to identifying social communication deficits as parental concerns at 

12 months of age, Rowberry et al. (2015) reported that the biggest differentiation 

between HR-ASD and HR-ATP, HR-TD and LR-TD were deficits in overall imitation, 

including vocal, motor, facial and object imitation. 

Del Rosario et al. (2014) examined temperamental trajectories of infants using 

prospective parental report and found an unusual and surprising temperament pattern 

distinguishing HR-ASD from HR-no ASD in that between 6-12 months the HR-ASD 

group was reported to be less active, more adaptable and more likely to approach 

socially unfamiliar targets than the HR-no ASD group. However, the HR-ASD group 

demonstrated a decreasing trajectory with regards to adaptability and approachability 

while the HR-no ASD group showed an increasing trajectory with regards to these 

temperamental behaviours (Del Rosario et al, 2014).   

In addition to studying regression, Ozonoff et al. (2018) examined the reliability 

of parental reports in general, concluding that these are more accurate when collected 

prospectively on current performance, using dimensional ratings (e.g., rating scale from 

1 to 5 to reflect frequency; “when I call my child’s name, they look at me right away”) 

and less accurate when collected retrospectively and using a categorical rating system 

(e.g. since your last visit, has your child shown significant decreases in XX ). When first 

year social communication skills such as social engagement were tracked prospectively 
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using dimensional ratings, regressive onset comprised almost 90% of the HR-ASD 

sample; however, when asked retroactively and categorically if skills had been lost or 

regression occurred, only 30% of parents accurately identified that this had happened. 

Rather than solely incorporating developmental milestones at clinical checkups or 

retroactive questionnaires, assessing the same first year skills across multiple visits 

using dimensional ratings may provide significant insight into a loss of skills, signally a 

high probability of an ASD diagnosis. More specifically, when parents were asked 

prospectively to use a dimensional scale to report on their child’s behaviours, 69% of 

the HR-ASD parents’ responses were consistent with regression, however, only 46% of 

the same sample reported prospectively to categorical measures that their child lost 

skills. Most notably, when parents were asked retrospectively if their child had regressed 

in skills, only 29% reported regression.  

Gastrointestinal symptoms are reported more frequently in children with ASD 

compared to children with developmental delays other than autism or typically 

developing (Bresnahan et al., 2016, Wang et al., 2011, Ibrahim et al., 2009). In a 

prospective maternal report, children between 6-18 months who would later be 

diagnosed with ASD were significantly more likely to experience at least one 

gastrointestinal symptom compared to children with developmental delays or typically 

developing (Bresnahan et al, 2016). Although gastrointestinal symptoms may often be 

categorized as a biomarker rather than a behavioural marker, some of these symptoms in 

children with ASD, such as constipation and disordered feeding patterns, are believed 

to, in part, have a behavioural aetiology, i.e., gastrointestinal symptoms are stemming 

from or exacerbated by food selectivity, reduced fiber intake and atypical toileting 



Running head: USING PARENT-MEDIATED INTERVENTION 108 

practises rather than physiological differences in the gut (Buie, Campbell, Fuchs et al., 

2010; McElhanon, McCracken, Karpen & Sharp, 2014; Wasilewska & Klukowski, 

2015).  

Quality assessment. A modified version of the Quality Assessment Tool (NIH 

National Heart, Lung and Blood Institute, 2019) indicated that 13 out of 19 studies were 

categorized as of high quality, while the remaining 6 scored within the moderate quality 

range. The commonly reported questions which received quality deductions were 

questions 8, with some studies including only one point of measurement of the early 

sign or symptom prior to 18 months or prior to diagnostic outcome, and question 10. As 

an explanation for the latter, the fact that a HR sample was often involved implies that 

the participants had an older sibling with ASD, which in turn often means those 

involved in the research might have had previous interactions with the older sibling 

and/or family making it difficult to have researchers blind to the risk status of each 

participant. Some studies reduced the potential for this bias by having various items 

double-scored when blind assessment was not possible.   

3.0.5 Discussion 

The results of the present systematic review of the literature provide a 

comprehensive review of early autism symptoms, as these are observed prospectively in 

HR-ASD infants. The majority of early symptoms research continues to use HR samples 

due to the comparative ease of recruitment and higher prevalence of an ASD diagnosis 

among these infants in comparison to the general population. The present study reports 

on 19 studies conducted between 2014 and March 2019, with 84% (16 out of 19) using a 

HR sample to study the earliest symptoms  
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of ASD. Prospective HR studies have laid foundational groundwork for developing 

early detection screeners, albeit more research is still needed with LR samples to 

determine to what extent HR-ASD early markers are generalisable to LR-ASD 

populations. As much of the early signs research guides the development of early 

detection assessments and screening tools, we might be failing to identify ASD in 

populations that do not have an increased genetic risk, as this population would not 

necessarily be included in studies employing HR samples that very often involve the 

sibling of an older child diagnosed with ASD.  

Regression of skills as its own ‘early sign’. A major contribution to the 

understanding of the under-estimated prevalence of regressive onset ASD and how to 

more accurately capture a decreasing trajectory of skills, Ozonoff et al. (2018) have 

provided a framework with significant practical applications which can easily be 

adopted by clinicians. When using a prospective dimensional approach to monitor 

regression, regression of first year social communicative skills was reported in 88% of 

the sample by clinicians, in other words, 88% of HR-ASD infants showed losses in first 

year skills whereas, regressive trajectories were not observed in the comparison groups 

of HR-no ASD or LR-no ASD, implying that observed regression in any group other 

than HR-ASD would be quite rare and unexpected. However, how regression is being 

monitored and the rating system used is essential to proper detection. When first year 

social communication skills such as social engagement were tracked prospectively using 

dimensional rating, regressive onset comprised almost 90% of the HR-ASD sample; 

however, when asked retroactively and categorically if skills had been lost or regression 

occurred, only 30% of parents accurately identified that this had taken place. Rather 
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than solely incorporating developmental milestones at clinical checkups or retroactive 

questionnaires, assessing the same first year skills across multiple visits using 

dimensional ratings may provide significant insight into a loss of skills, signally a high 

probability of an ASD diagnosis. Such an approach would also allow parents to 

complete the assessment remotely, enabling rural or low-resourced populations to access 

a reliable yet low effort and low cost means of identifying ASD early on. 

Motor Skills. Fine and gross motor skills continue to be among the earliest 

observable signs and have demonstrated consistent correlations to future expressive and 

receptive language skills by 24 months of age, signaling that early motor skills have a 

cascading effect on future language (Choi et al., 2018; Lebarton & Landa, 2019; 

Rowberry et al, 2015; Sacrey et al, 2015; Sanefuji et al, 2015). The importance of early 

intact fine and gross motor skills continues to be consistently documented; thus, it is 

increasingly important to develop stronger interdisciplinary approaches to pre-diagnostic 

intervention to include a larger emphasis on pediatric occupational and physical 

therapists that can support the development of these pivotal skills.  

Parental Concerns. Research covering prospective parental concerns within the 

HR-ASD group has demonstrated validity over the course of many studies (Del Rosario 

et al., 2014, Rowberry et al., 2015, Sacrey et al., 2015). Parents are the experts on their 

children and have more knowledge about the child’s everyday functioning (Ozonoff et 

al., 2018), therefore their reports can be key in identifying infants at risk. Parental report 

should continue to be an imperative component in early detection screeners in addition 

to clinical observation.  
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Excesses and Deficits. The earliest markers of ASD often appear as skill deficits 

or decreased frequency of age appropriate behaviours rather than excesses of atypical 

behaviour, making it more difficult to identify symptoms without comparing progress to 

a typically developing group. In the current review, 16 of the 19 studies reported on 

markers which are considered to be behaviour deficits, i.e., deficits in eye gaze, 

attention, fine motor skills, social smiling, positive affect, visual tracking, joint 

attention, gestures, receptive language, visual motor integration, imitation and reflexes, 

meaning that the child is engaging in all of these behaviours however at a decreased 

frequency or duration, with an atypical topography or at a delayed trajectory in 

comparison to their typically developing peers. 

On the other hand, only three studies reported on behaviour excesses which 

included rigid and repetitive behaviours and gastrointestinal symptoms. The 

understanding of behavioural excesses, and their infrequent onset as an early symptom 

is critical to further developing early detection tools which capture both behavioural 

excesses but more importantly behavioural deficits.  The earliest signs more often 

present in the form of deficits or decreased frequency of typical behaviours, rather than 

the excess or addition of atypical behavioural symptom such as rigid repetitive 

behaviours.  Thus, with the majority of early symptoms emerging as deficits, early-

screening tools should focus on comparing the frequency of typical behaviours (e.g., 

such as initiating joint attention, using gestures, imitating, etc.)  in those at risk to 

expected frequencies of typical development.    

Notable findings for studies which were excluded from review. Dozens of 

additional important studies have been published in the previous five years but were not 
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included in the current SLR due to not meeting inclusion criteria. Many studies either 

did not report on final diagnostic outcomes or their findings were not significantly 

differentiated between HR-ASD and HR-no ASD. Nonetheless, there are notable results 

that can have important implications for future research.  

A systematic review of parent-infant interaction in infants at risk of autism 

focused on the differences in parent-infant interaction styles to determine how atypical 

emergence of social communication in the infant effects the interactive behaviour of the 

parent across HR-ASD, HR-no ASD and LR groups (Wai Wan, Green & Scott, 2018). 

Overall, parental interactions with HR infants demonstrated lowered interactive 

reciprocity with infants who displayed preverbal communication delays, deficits in 

gestures use and vocal-gesture coordination and limited variation in babbling, in that 

when infants displayed such behaviours some parents responded with decreasing 

reciprocity and social input towards the infant (Landa et al., 2007; Ozonoff et al., 2010; 

Yoder at al., 2009). A study by Chawarska et al. (2016) evaluated differences in social 

attention for female HR siblings to further investigate the finding that females are four 

time less likely to be diagnosed with ASD than males. This study utilized eye-tracking 

devices to observe orienting to social stimuli at 6, 9 and 12 month intervals and found 

that HR females showed greater social attention towards faces than HR males but also 

more social attention than LR males and females. Although the results did not look at 

final outcome of diagnosis, the finding that HR female infants are engaging in higher 

than normal rates of social referencing could be a significant barrier to early diagnosis 

for females as it is often a lack of social orienting and eye-contact that trigger parental 

concerns.  
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A handful of studies have examined differences in vocalizations and cries within 

the first year of life, finding that HR infants and more specifically HR-ASD infants will 

exhibit shorter cry units than LR-infants although phonation, overall duration and 

frequency did not significantly differ across groups (Uniwin et al., 2017). A similar 

study examined canonical vocalizations across infants at risk and revealed that infants in 

the LR group engaged in significantly more variation and frequency of well-formed 

consonant-vowel syllables than the HR infants, however HR-ASD and HR- no ASD did 

not show significant differences from each other (Garrido, Watson, Carbello, Garcia-

Retamero & Crais, 2017).  

Numerous studies have examined delays or atypical motor development in HR 

infants, while motor imitation ability at 12 months has been positively correlated to 

expressive vocabulary by 18 months across HR and LR groups (Edmunds, Ibañez, 

Warren, Messinger & Stone, 2017; Ingersoll, 2008; McDuffie et al., 2007).  The ability 

to engage in responding to joint attention such as following an adult’s point or eye-gaze 

and imitation together were better predictors of expressive language across HR and LR 

groups. This is believed to be in part due to the motor skills required to imitate others 

plus responding to joint attention are both needed to develop a more sophisticated social 

communication repertoire including higher levels of expressive language (Edmunds et 

al., 2017). Leonard, Bedford, Pickles, Hill and the BASIS team (2015) showed that 

poorer early motor skills tested on the MSEL at 7 months of age predicted poorer  

expressive communication outcomes at 18 months of age. As children move from 

crawling to being able to walk, they are better equipped to engage in a higher frequency 

of sharing objects with others, as their hands are free, and they have the ability to more 
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quickly access the adult compared to crawling. However, HR infants at 14 months of 

age displayed greater deficits in postural control and engaged in fewer posture changes, 

less sophisticated postures and more time sitting than LR infants, leading to less 

frequent object sharing with adults (Srinivasan & Bhat, 2016). Furthermore, motor 

abilities required to engage in object exploration differed in HR and LR groups as early 

as at 6 months and continued to develop differently through the first year of life. 

Typically developing infants displayed greater ability to grasp a rigid ball at 6 months 

and more purposeful dropping of objects at 9 months compared to HR infants (Kaur, 

Srinivasan & Bhat, 2015; Libertus & Shepard, 2014). Object exploration is believed to 

have a cascading effect on communication and cognition and HR infants were found to 

significantly differ from LR infants at 6 and 9 months of age with regards to visual and 

oral object exploration (Korteba, Leezenbaum & Iverson, 2014). Infants at 10 months of 

age differed in their ability to demonstrate a reach to grasp of preferred object with HR 

infants showing a delayed impaired ability of the skills compared to the LR controls 

(Ekberg, Falck-Yitter, Bölte, Gredebäck and the EASE team (2015). Although motor 

impairments are not considered to be a key diagnostic characteristic of ASD, motor 

impairments seem to be consistently one of the earliest observable signs which 

differentiate HR from LR infants and could potentially provide a valuable addition to 

the current diagnostic criteria. 

Other early signs research has examined the onset of sensory differences by 

examining the behavioural response patters or HR and LR infants to sensory stimuli. 

Atypical sensory responses include hypo-responsivity, hyper-responsivity and sensory 

seeking behaviour. Sensory seeking behaviour is defined as the enhancement or 
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prolonging of a non-social object or event such as mouthing objects, visually examining 

spinning objects, or intensely rubbing various surfaces (Ben-Sasson et al., 2009). 

Atypical sensory seeking behaviours during the first 18 months of life were seen to be 

the most common sensory responses among HR infants and HR infants displayed 

significantly more sensory seeking behaviours than LR infants at 18 months of age 

(Damiano-Goodwin et al., 2018). Infant development relies on infants to understand the 

connection between their actions and the consequences presented by their environment 

by using previously obtained information and applying that information to new contexts. 

An inability to apply previous knowledge to changing contingencies could have 

significant impacts on the infant’s ability to acquire new behaviours. Using two identical 

looking baby rattles, one which made sound upon shaking and one that was silent, 

typically developing infants would show extinction burst behaviour when given the 

rattle that was silent after they had engaged with the rattle which made a noise, 

demonstrating a generalised expectation that rattles should make noise based on their 

previous knowledge. However, HR infants did not demonstrate this extinction burst 

behaviour and began shaking the silent rattle with a much lower intensity thereby not 

transferring expectations of a previous environmental contingency (Northup, Libertus & 

Iverson, 2017). 

3.0.6 Limitations 

  When systematically reviewing the literature, the findings are always limited to 

the quality of studies which were utilized in the review. The present SLR included 19 

studies, all of which were coded first by the primary author and second by two assessors 

who were blind to the inclusion or exclusion outcome of the article. The quality review 
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found that 13 out of the 19 studies obtained a score between 10 and 12 on the quality 

assessment indicating a categorical outcome of “High Quality” while the remaining six 

studies received a quality score between 8 and 9 thereby indicating a categorical 

outcome of “Moderate Quality”. The two most common infractions on the quality 

assessment were: (1) ) Was the symptom(s) assessed more than once over time before 

18 months? (2) Were the outcome assessors blinded to the exposure status of 

participants? (i.e., Were the assessors blind to “High Risk” group membership?). Firstly, 

infant behaviour can vary greatly from day to day depending on sleep cycles, hunger, 

health and other confounding variables. Therefore, studies which only assessed 

symptoms at one interval in time before 18 months of age are limited in their ability to 

demonstrate stability of responding in each phase of the experiment and observations 

may not represent typical responding for that infant if confounding variables were 

present. The use of repeated measures across various developmental intervals would 

lead to a higher degree of confidence in performance results and an overall higher 

quality research methodology. Secondly, due to the nature of using high-risk siblings as 

the primary participants across 17 out of the 19 studies, it can be difficult to keep 

researchers blind to their high-risk status. Observations of infant behaviours are often 

scored dimensionally, however even with dimensional or categorical rating scales, some 

subjectivity in observations may inadvertently seep through. For example, if an infant 

engages in an odd movement with their hand, if the researcher is aware of their genetic 

predisposition, they might be more likely to interpret the motor behaviour as atypical 

posturing. Of the studies that did not use blind observers, many did attempt to reduce 
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this bias by incorporating a second coder, nonetheless this remains a limitation to these 

studies and consequently to the conclusions of the present review.  

Additionally, it is common for early symptom research to rely heavily on HR 

groups to populate their research and of the 19 studies included, 16 recruited HR 

participants and only three studies utilized a general population sample. Therefore, it is 

unclear as to what extend early behavioural symptoms of ASD in a HR population will 

generalise to a LR population. Also, only two of the 19 studies separated genders when 

analyzing results. It is hypothesized that ASD may present differently in girls, both 

during the initial onset and in full manifestation of the disorder. Future efforts should 

focus on whether early symptoms present equally across both genders or which 

symptoms are differentiated between males and females.   

Another limitation is that this study only included research which demonstrated a 

significant difference between HR-ASD and comparison groups, therefore final outcome 

data were required in order to be included in this study. Many studies which reported on 

different early markers such as differences across gender presentation, anticipatory 

responses, object exploration and response to contingencies were not included as they 

did not include a final diagnostic outcome. However, it is possible that some of these 

early signs would be unique to HR-ASD and therefore the signs presented across the 19 

included studies should by no means be considered an exhaustive list of early ASD 

symptoms. One study (Sanefuji & Yamamoto, 2015) eliminated HR participants from 

their sample and only examined LR-ASD and LR no-ASD, therefore it is not clear how 

their findings would generalise to a HR sample group (i.e., it is possible that HR-ASD 

and HR-no ASD would not show a differentiation in imitation trajectory).  
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3.0.7 Conclusions  

  Due to a heterogeneous and complex onset of the earliest signs of autism, no 

single sign has been identified as a reliable indicator when examined in isolation. One 

very important finding of this study is the fact that regression seems to be exclusive to 

HR-ASD and does not overlap with HR-no ASD. Future development of regression 

tools which use prospective and dimensional data of current frequency of social 

behaviours show promise in identifying greater true positive and fewer false positive 

cases compared to other screening tools (i.e., increasing specificity). However, more 

research is needed in this direction.  

Additional established early behavioural symptoms of ASD, such as deficits in 

fine and gross motor control, joint attention, babbling frequency and variety of 

vocalizations, motor and vocal imitation, orienting to name and decreased positive 

affect, social smiling, object exploration and use of gestures should be understood as 

posing a cumulative risk, i.e., the more symptoms the greater the risk. Cumulative risk 

thresholds have been established and tested across multiple early detection tools. 

Therefore, it is imperative for early childhood stakeholders (doctors, nurses, teachers, 

clinician, etc.) to rely on the use of established early screening tools such as the M-

CHAT-R/F (Robins, et al., 2014), the STAT (Stone, et al., 2004), the POEMS (Feldman, 

2012), the ITC (Wetherby & Prizant, 1993), or semi-structured tools such as the AOSI 

(Bryson et al., 2008), ADOS (Gotham et al., 2006), ADI-R (Lord et al., 1994), in order 

to understand the full presentation of symptoms. These screeners and assessments 

should be used to guide decisions regarding at-risk status and follow-up assessments 

together with clinical judgment and parental reports.    
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3.0.8 Table 1.  

 Summary of Included Studies  
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Study Findings 
  

Sample 
 

Outcome Diagnosis Details Quality 
Rating 

Bedford et 
al, 2016 

At 14 mo, gaze following task 
and deficits in disengagement 
were effective markers in boys 

104 infants 
• 5-7 mo at intake 
• 54 HR  
• 50 LR 
• 40% male 

At 36 months obtained 
scores over the cutoff 
for ASD on the ADOS-
G   

Infants part of larger 
British Autism Study of 
Infants 
• AOSI severity 

scores used for gaze 
and disengagement 
of attention 

Mod 
(9) 

Bresnahan 
et al, 2015 

Mothers of children with ASD 
more likely to report 1 or more 
GI symptom prospectively at 
18mo  (constipation, diarrhea 
or food intolerance)  
By 36 mo, children with ASD 
had 2-fold increased odds of 
reporting GI symptoms 
compared to TD 

45,126 infants  
6-18 mo 
• 195 ASD 
• 4636 DD 
• 40295 TD 

 

At 36 months obtained 
cutoff scores for ASD 
on the ADOS and ADI-
R 

Infants part of 
Norwegian Mother and 
Child Cohort Study  
• The study uses a LR 

sample  
 

High 
(10) 

Choi et al, 
2018 

HR-ASD showed slower 
growth in fine motor skills 
between 6 and 24 mo 
compared to HR-no ASD 

170 infants  
• 71 HR – no ASD 
• 30HR-ASD 
• 69 LR 

At 36 months obtained 
cutoff scores for ASD 
on the ADOS and ADI-
R 

MSEL to assess fine 
motor 
   

High 
(11) 

Del 
Rosario et 
al, 2014 

HR-ASD differed in 2 of the 9 
temperament measures:  
decreased adaptability and 
approach  

54 infants  
• 16 HR- ASD 
• 11 HR-no ASD 
• 27 LR 
 

At 36 months obtained 
cutoff scores for ASD 
on the ADOS and ADI-
R 

Carey Temperament 
Scales and MSEL to 
assess temperament, 
cognition and motor 
abilities 

High 
(10) 
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• Data collected at 5 
pts in time  

• Infants recruited 
from 3 different 
locations 

 
Elison et 
al, 2014 

HR-ASD group showed more 
stereotyped motor mannerisms 
at 12 mo than HR- no ASD 
HR-ASD and HR-no ASD did 
not differ with repetitive object 
manipulation (both groups 
engaged in more than LR 
group) 
 

158 infants  
• 30 HR-ASD 
• 75 HR – No 

ASD 
• 53 LR 

 

At 24 or 36 months met 
DSM criteria and 
obtained scores over the 
cutoff for ASD on the 
ADOS   

Infants part of larger 
Infant Brain Imaging 
Study  
• Communication and 

Symbolic Behaviour 
Scales- 
Developmental 
Profile (CSBS-DP) 
and the Repetitive 
and Stereotyped 
Movement Scales 
(RSMS) 

High 
(10) 

Filliter et 
al, 2015 

HR-ASD had lower rates of 
smiling than HR-no ASD  

66 infants  
• 22 HR ASD 
• 22 HR no ASD  
• 22 LR 

At 36 months obtained 
cutoff scores for ASD 
on the ADOS and ADI-
R 

Infants recruited from 
larger Canadian Infant 
Sibling study  
• AOSI scores of 

visual tracking and 
disengagement of 
attention to assess 
affect  

High 
(10) 

Gammer 
et al, 2015 

HR-ASD group showed 
differences in visual tracking 
and social referencing at 7 mo 
and differences in orientation 

104 infants 
• 17 HR-ASD 
• 36 HR- no ASD 
• 50 LR 

At 36 obtained cutoff 
scores for ASD on the 
ADOS -G and ADI-R 

Infants part of larger 
British Autism Study of 
Siblings  

High 
(10) 
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to name and engagement of 
attention at 14 mo 

• AOSI used to 
measure autism 
symptoms  

Gangi, 
Ibañez et 
al, 2014 

HR-ASD showed deficits in 
initiating joint attention 
without smiling and lower 
levels of anticipatory smiling 
than HR-no ASD  

82 infants  
• 12 HR -ASD 
• 44 HR-no ASD 
• 26 LR  

 

At 36 months obtained 
cutoff scores for ASD 
on the ADOS  

Infants part of larger 
Sibling Studies 
Measuring Infant 
Learning and Emotion 
Project 
• Early Social 

Communication 
Scales (ESCS) to 
assess JA  

• MSEL to assess 
expressive and 
receptive language  

  

High 
(12) 

Gangi, 
Schwichte
nberg et 
al, 2017 

HR-no ASD and LR risk 
showed increased social gaze 
with parent over examiner HR-
ASD did not differ between 
context and showed overall 
lower rates 

126 infants  
• 17 HR-ASD 
• 66 HR -no ASD 
• 53 LR  

At 36 months met DSM 
criteria and obtained 
scores over the cutoff 
for ASD on the ADOS   

Infants part of larger 
longitudinal study 
• MSEL to assess 

cognitive 
functioning  

 

High 
(10) 

Gordon & 
Watson, 
2015 

HR-ASD used half as many 
gestures as HR-no ASD 
between 13-15 mo.    
Gestures at 13-15 months 
significantly correlated with 
expressive and receptive 
language at 24 months. 

42 infants  
• 14 HR- ASD 
• 15 HR-BAP (no 

ASD) 
• 13 HR -TD 

 

At 24 months met 
cutoff on ADOS 

 Infants part of larger 
intervention study  
• MSEL to assess 

cognition and 
language  

 

Mod 
(8) 
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Lazenby 
et al, 2016 

HR-ASD showed reduced 
quantity of single-word  
understanding at 12 mo 
compared to HR-no ASD 

346 infants 
• 43 HR-ASD 
• 170 HR- no ASD  
• 133 LR 
 

At 36 months diagnosis 
made by Clinical Best 
Estimate  

Infants part of larger 
Baby Sibling Research 
Consortium  
• MacArthur-Bates 

Communicative 
Developmental 
Inventories (CDI) 
Words and Gestures 
to assess 
communication 
abilities  

• MSEL to assess 
language  

Mod 
(9) 

LeBarton 
& Landa, 
2019 

Deficits in visual motor 
integration (goal directed 
reach) gross motor pull to sit 
task and grasping at 6 months 
predicted ASD group 
membership 

140 infants  
• 20 HR-ASD 
• 69 HR- no ASD 
• 51 LR 
 
  
 

At 24 or 36 months met 
DSM criteria and 
obtained scores over the 
cutoff for ASD on the 
ADOS   

Recruited through 
various methods: flyers, 
social media, community 
events, local providers 
• Peabody 

Developmental 
Motor Scales-2 
(PDMS-2) to assess 
motor skills  

• MSEL to assess 
general development  

High 
(10) 

 Nichols et 
al, 2014 

HR-ASD showed lower rates 
of eye contact and non-social 
smiling compared to HR-no 
ASD  

67 Infants  
• 15 HR-ASD 
• 27 HR- no ASD 
• 25 LR   

 

At 23 months, ADOS 
and DSM used to 
diagnose ASD or Broad 
Autism Phenotype 

Infants part of a larger 
sample of longitudinal 
study examining early 
development of ASD 
• MSEL to assess 

overall functioning  

High 
(11) 
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Eye contact may serve as 
protective factor for HR-no 
ASD group   

• STAT to assess 
social smiling  

Ozonoff et 
al, 2018 

Declining 
trajectories/regression 
observed in 88% of HR-ASD 
at 12 mo. by using prospective 
dimensional recording of 
current functioning  
  
 

230 Infants  
• 30 HR-ASD 
• 117 HR- no ASD 
• LR-ASD 
• 81 LR No ASD 

At 36 months met DSM 
criteria and obtained 
scores over the cutoff 
for ASD on the ADOS   

Does not specify how 
recruitment was 
conducted  
• Early Development 

Questionnaire 
(EDQ) part 1 and 2 
to assess current 
performance and 
lost skills  

Mod 
(9) 

Rowberry 
et al, 2015 

At 12 mo. HR-ASD showed 
delayed  imitation  (motor, 
vocal and social imitation) 
compared to HR-no ASD. 
All 3 HR groups differed from 
LR on social orienting and 
receptive communication. 
Parents of HR-ASD rate 
child’s social and 
communicative behaviour 
atypical at 12 mo 
  

96 Infants 
• 16 HR-ASD 
• 36 HR-ATYP 
• 19 HR-TD 
• 25 LR-TD 

At 24 and 36 months 
cutoff scores on ADOS-
G or ADOS-T  

Infants recruited from 
ongoing prospective 
longitudinal study 
• MSEL to assess 

overall development  
• The First Year 

Inventory to assess 
overall development  

High 
(10) 

Sacrey et 
al, 2015 

Parents of HR-ASD  
Reported greater atypical 
motor skills at 6 mo and 
atypical sensory and play skills 
at 9 mo differences in social 
concerns at 12 mo, 

237 Infants  
• 62 HR-ASD 
• 106 HR-no ASD 
• 69 LR 

At 36 months Expert 
review diagnostic 
evaluation using DSM-
IV-TR 

Infants part of larger 
Canadian longitudinal 
study on early 
behavioural markers of 
ASD  

High 
(11) 
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communication concerns at 15 
mo and repetitive behaviours at 
18 mo 

• MSEL – ELC to 
assess overall 
development  

• Vineland Adaptive 
Behaviour Scales 
(VABS/ABC) to 
assess adaptive 
behaviour  
 

Samango-
Sprouse et 
al, 2015  

Head tilt reflex (HTR) at 9 mo 
was more indicative of ASD 
diagnosis at 24 mo  
60% of later diagnosed with 
ASD failed HTR at 9 mo. 
Accelerated Head 
circumference did not 
differentiate ASD from DD   

1024 infants  
• 282 lost to 

follow up  
• 15 ASD 
• 34 DD    

At 37 months 
diagnosed by two 
specialists according to 
DSM criteria  

 Recruited through 3 
large pediatric practises  
• This study uses a LR 

population  
•  MSEL, PLS-4 and 

ELM-2 to assess 
neurodevelopmental 
function  

• Infant/Toddler 
Sensory Profile  and 
MacArthur-Bates 
Communication 
Inventory to asses 
parental concerns 

Mod 
(9) 

Sanefuji & 
Yamamot
o, 2015 

At 13 mo HR-ASD showed 
less imitation of body 
movement than TD group    
 

39 Infants  
• 21 HR-ASD 
• 16 TD 

At 24 months ADOS 
cutoff scores  

Recruited through flyers, 
posters and local 
pediatric clinics 
• Sample does not   

include a HR-no 
ASD group 

Mod 
(8) 
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 Wolf et 
al, 2014 

At 12 mo HR-ASD engaged in 
higher rates of repetitive 
behaviour overall including 
self-injurious, ritualistic, 
restricted, and stereotypical 
RRB’s present across cognitive 
abilities and not negatively 
correlated with lower cognitive 
function at 12 mo  
 

250 Infants  
• HR-ASD 
• 149 HR-no ASD 
• 60 LR  

At 36 months met DSM 
criteria and obtained 
scores over the cutoff 
for ASD on the ADOS   

Infants part of ongoing 
Infant Brain Imaging 
Study  
• RBS-R to assess 

repetitive behaviour 
• MSEL to assess 

overall functioning  
• VABS-2 to assess 

adaptive functioning  

High 
(10) 
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3.0.9  Table 2.  

Quality Assessment Scoring 
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Quality Assessment Items 

 

1 2 3 4 5 6 7 8 9 10 11 12 Total 

Bedford et al, 2016 1 1 1 1 1 1 1 1 1 0 0 0 9 

Brensnahan et al. 2015 1 1 1 1 1 1 1 1 1 0 0 1 10 

Choi et al.  1 1 1 1 1 1 1 1 1 0 1 1 11 

Del Rosario et al. 2014 1 1 1 0 1 1 1 1 1 1 0 1 10 

Elison et al. 2014 1 1 1 1 1 1 0 0 1 1 1 1 10 

Filiter et al., 2015 1 1 1 1 1 1 1 1 1 0 0 1 10 

Gammer et al., 2015 1 1 1 1 1 1 1 1 1 0 1 0 10 

Gangi, Ibañez et al., 2014 1 1 1 1 1 1 1 1 1 1 1 1 12 

Gangi, Schwichte et al., 2017 1 1 1 1 1 1 1 1 1 1 0 1 11 

Gordon & Watson, 2015 1 1 1 1 1 1 1 0 1 0 0 0 8 

Lazenby et al., 2016 1 1 1 1 1 1 1 1 0 0 0 1 9 

LeBarton & Landa, 2019 1 1 1 0 1 1 1 1 1 0 1 1 10 

Nichols et al., 2014 1 1 1 1 1 1 1 0 1 1 1 1 11 
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Ozonoff et al., 2018 1 1 1 0 1 1 1 1 1 0 1 0 9 

Rowberry et al., 2015 1 1 1 1 1 1 1 0 1 0 1 1 10 

Sacrey et al., 2015 1 1 1 1 1 1 1 1 1 1 1 0 11 

Samngo-Sprouse et al., 2015 1 1 1 1 1 1 1 0 1 1 0 0 9 

Sanefuji & Yamamoto, 2014 1 1 1 0 1 1 1 1 0 0 1 0 8 

Wolf et al., 2014 1 1 1 1 1 1 1 0 1 0 1 1 10 

 
Note. Questions were: 1) Was the research question or objective in this paper clearly stated? 2) Was the study population clearly 
specified and defined? 3)  Was the participation rate of eligible persons at least 50%? 4) Were all the subjects selected or recruited 
from the same or similar populations? Were inclusion and exclusion criteria for being in the study prespecified and applied uniformly 
to all participants? 5) Was a sample size justification, power description, or variance and effect estimates provided? (As observational 
cohort studies often are exploratory in nature, they often tend not to report about power or sample sizes, however this would still result 
in a “no” for this item) 6) For the analyses in this paper, were the symptoms(s) of interest measured prior to the outcome(s) being 
measured? (The symptoms were tracked prospectively and the outcome of ASD was measured at 36 months) 7) Was the timeframe 
sufficient so that one could reasonably expect to see an association between symptom and outcome if it existed? (i.e. observations 
spanned over months rather than days) 8) Was the symptom(s) assessed more than once over time before 18 months of age? 9)  Were 
the outcome measures (dependent variables) clearly defined, valid, reliable, and implemented consistently across all study 
participants? Included an acceptable rate of intercoder reliability? 10)  Were the outcome assessors blinded to the exposure status of 
participants? (Were the assessors blind to “High Risk” group membership?) 11) Was loss to follow-up after baseline 20% or less? 12)  
Were key potential confounding variables measured and adjusted statistically for their impact on the relationship between exposure(s) 
and outcome(s)? 
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3.1.0 Table 3.  

Coding of Included Studies  

Study  Q. 1 Q. 2 Q. 3 Q. 4 Q.5 Q.6 

Bedford et al, 2016 + + + + + + 

Brensnahan et al. 2015 + + + + + + 

Choi et al.  + + + + + + 

Del Rosario et al. 2014 + + + + + + 

Elison et al. 2014 + + + + + + 

Filiter et al., 2015 + + + + + + 

Gammer et al., 2015 + + + + + + 

Gangi, Ibañez et al., 2014 + + + + + + 

Gangi, Schwichte et al., 2017 + + + + + + 

Gordon & Watson, 2015 + + + + + + 

Lazenby et al., 2016 + + + + + + 
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LeBarton & Landa, 2019 + + + + + + 

Nichols et al., 2014 + + + + + + 

Ozonoff et al., 2018 + + + + + + 

Rowberry et al., 2015 + + + + + + 

Sacrey et al., 2015 + + + + + + 

Samango-Sprouse et al., 2015 + + + + + + 

Sanefuji & Yamamoto, 2014 + + + + + + 

Wolf et al., 2014 + + + + + + 



Running head: USING PARENT-MEDIATED INTERVENTION 132 

4.0.0 Pilot Study 

Phase 1. Using a 12-week Parent-Mediated Intervention to Treat Autism Symptoms in a 

13 month year old 

4.0.1 Abstract 

Early behavioural markers of autism spectrum disorder (ASD) can begin to 

emerge in the first year of life. As detection methods continue to improve there is an 

increasing need to establish evidence-based interventions for infants under 18 months of 

age. A Behaviour Skills Training package developed in a verbal behaviour framework 

was used to coach four parent-infant dyads. Infants were between the ages of 8-15 

months, were considered “at risk” and presented with moderate autism symptoms. The 

intervention consisted of twelve 1-hour individual coaching sessions conducted with 

each parent-infant dyad in a clinical setting, using a verbal behaviour analytic 

framework with the aim to increase parent behavioural skills and corresponding child 

social communication skills. Five-minute videos were recorded at the start of each 

session and scored using partial interval recording for various parent and infant target 

behaviours. Results indicated that 12 sessions of parent-mediated intervention increased 

appropriate social communication target behaviours across infants and parents and 

decreased challenging behaviours. Additionally, autism symptoms greatly decreased, 

and results were maintained at 1 and 3-month follow-ups. This is the first prospective 

study that uses a verbal behaviour analytic framework to guide intervention with infants 

without requiring additional manualised training.  
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Keywords: autism, parent-mediated intervention, high-risk infants, behaviour 

skills training, verbal behaviour analysis  

4.0.2 Introduction 

Starting in the late 1990s, prospective autism research has focused on the 

developmental onset of autism symptoms by studying the earliest behavioural markers 

in infants that are predictive of a later diagnosis of autism spectrum disorder (ASD). A 

project known as the high risk Baby Siblings Research Consortium (BSRC) is 

comprised of a network of 25 international autism researchers who have followed 

approximately 2500 high-risk and 1500 low-risk infant siblings from birth to identify 

the earliest behaviour manifestations of ASD in the first year of life, contributing to 

dozens of publications (Autism Speaks, 2012).  A meaningful overlap between the 

BSRC prospective high-risk infant studies and outside studies suggests that there are 

reliable behaviour markers that emerge between 12 and 14 months and are linked to an 

ASD diagnosis in early childhood. Observed prior to 12 months of age, the earliest 

behaviour manifestations of ASD have been observed in motor delays (Bhat et al., 2012; 

Estes et al., 2015; Flanagan, Landa, Bhat, & Bauman, 2012), repetitive behaviour 

(Elison et al., 2014; Loh et al., 2007; Wolff et al., 2014,), atypical anticipatory response 

or object exploration (Landa, Haworth, Nebel, 2016; Kaur, Srinivasan & Bhat, 2015; 

Korterba, Leezenbaum, Iverson, 2014), and reactive temperament (Clifford, Hudry, 

Elsabbagh, Charman, Johnson, 2013; Garon et al, 2016,). Additionally, the largest body 

of evidence appears to span many elements of social communication including reduced 

eye contact and attention (Elsabbagh et al., 2015; Jones, Venema, Lowy, Earl, & Webb, 

2015; Osterling, Dawson & Munson, 2002; Wan et al., 2013) and reduced social smiling 
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and joint attention (Lambert-brown et al., 2015, Filliter et al., 2015; Cornew, Dobkins, 

Akshroomoff, McCleery & Carver, 2012). 

Studying the emergence of the earliest behavioural markers for ASD has led to 

the construction of various screening instruments that assess the risk of being diagnosed 

with ASD in infants prior to the full-onset of the disorder. The Autism Observational 

Scale for Infants (AOSI; Bryson et al., 2008) is an 18-item semi-structured assessment 

developed out of the BSRC longitudinal studies and designed to screen infants between 

the ages of 6-18 months for the earliest behavioural markers of ASD. The AOSI uses 

specific presses to score items such as visual tracking, disengagement of attention, 

responding to name, imitation, anticipatory response, responding to facial expressions 

and examines behaviours such as stereotypy, reactivity, social smiling, babbling, and 

motor behaviours (Bryson, Zwaigenbaum, McDermott, Rombough, & Brian, 2008). The 

AOSI has been used to measure changes in early autism symptoms in infants from 6-18 

months of age (Green et al., 2015, Green et al., 2017, Rogers et al., 2014; Wan et al., 

2013), however an independent study found its ability to predict later ASD diagnosis is 

at its peak when used at 14 months or later (Gammer et al., 2015). Early autism 

symptoms need to be considered concurrently as there is not one singular symptom that 

can be considered a reliable indicator of later ASD. Additionally, only 50% of children 

diagnosed at 36 months met criteria for a diagnosis at 18 months of age, which suggests 

a possible later onset phenotype (Ozonoff et al., 2014).  

It is well established that one of the key characteristics associated with optimal 

outcomes with children with autism is starting intervention prior to 30 months of age.  

(Itzchak & Zachor, 2009; MacDonald et al., 2014; Reichow & Wohlery, 2009). 
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Recently, there has been a shift from early intervention to pre-diagnostic or pre-emptive 

intervention, in order to capitalize on the critical development period during which the 

brain is undergoing significant neural changes (Bradshaw, Steiner, Gengoux & Koegal, 

2015). A study by MacDonald et al. (2014) tracked 83 children with autism beginning 

Early Intensive Behaviour Intervention (EIBI) prior to four years of age. It was noted 

that 90% of the children who began intervention prior to two years of age made 

significant gains in their first year of intervention. After 24 months but before 30 

months, 70% of children made significant gains in their first year of intervention. 

Unfortunately, those who began intervention after 30 months, which is still considered 

quite young, only 30% of that group made significant gains in the same 12-month period 

as the other cohorts.   Key components of successful EIBI are the design of a curriculum 

comprising imitation, language, play, social interaction, and motor skills and the use of 

empirically validated teaching procedures aiming to reduce challenging behaviours, 

while focusing on transitioning and generalizing skills to the natural environment 

(Dawson & Osterling, 1997). Research continues to support that early intervention 

maximizes children’s potential (Dawson et al., 2012) and that early detection and 

intervention could mitigate or possibly eliminate symptoms of ASD prior to receiving a 

diagnosis (Steiner, Gengoux, Klin & Chawarska, 2013) therefore it is imperative to 

improve early detection and intervention for infants (Bryson, Zwaigenbaum, 

McDermott, Rombough & Brian, 2007; Dawson & Osterling 1997; Rogers 1998). 

With findings supporting beginning intervention between 12 and 24 months of 

age, it is pragmatic and developmentally appropriate to consider parent-mediated 

intervention when selecting a service model.  The rise of parent-mediated intervention 
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has led to the emergence of an adapted service delivery model known as Naturalistic 

Developmental Behavioural Interventions (NDBI) (Schreibman et. al, 2015). This 

approach caters to the very young age of the child and teaches caregivers how to build 

teaching into infant and toddler daily routines. 

Currently,  parent-mediated research remains promising by inconclusive, due to 

an eclectic mix of independent and dependent variables which make it difficult to 

ascertain significant findings across studies (Oono, Honey & McConachie, 2013).  

Many studies did not show statistically significant changes with regards to the primary 

outcome measures of language, adaptive skills or reducing parental stress however 

results did show improvements in secondary outcomes, such as autism severity and 

positive parent-child interactions (Oono, et al.,  2013). Future efforts should utilise 

standardized assessment tools and established operational definitions in order to better 

evaluate effect sizes and outcomes standardized set of measurements across studies in 

order to establish more conclusive evidence (Oono, et al.,  2013). An additional 

systematic literature review examined 15 studies which used a parent-mediated 

intervention model for infants and found only 13% of the included studies were able to 

demonstrate a functional relationship (Beaudoin, Sébire &Couture, 2014).  Both reviews 

exclusively included participants who had already received a confirmed diagnosis of 

ASD, therefore, the aforementioned reviews were not examining the effects of pre-

diagnsotic intervention, but rather parent-mediated early intervention.  

A pilot project known as  ‘Infant Start’ examined a small sample of seven high-

risk infants between the ages of seven to 15-months of age, who were showing many 

early signs of ASD (Rogers et al., 2014)  The study set out to mitigate the full onset of 
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ASD by beginning intervention at the earliest signs rather than the full onset of the 

diagnosis.  . ‘Infant Start’ consisted of a 12-week parent-coaching package focusing on 

using naturally occurring parent-infant daily routines to teach social, communication 

and play skills. Within one year, 5 of the 7 infants in the sample had achieved age 

appropriate milestones and did not meet the criteria for an ASD diagnosis. However, 

due to the small sample size and the nature of the pilot study, Rogers et al. (2014) stated 

that no conclusions could be inferred.  

Since the launch of ‘Infant Start’, other similar pre-diagnostic interventions with 

parent-mediated models have been tested. Brian, Smith, Zwaigenbaum, Roberts and 

Bryson (2015) expanded the parent-mediated intervention research with a study that 

included 20 parent-infant dyads of children at-risk or with a confirmed diagnosis of 

ASD. Brian et al. (2015) also used a 12-week manualised parent coaching treatment 

model known as The Social ABCs; their results indicated that significant gains were 

achieved in responsivity, initiations and social smiling. Within the last five years, 

several randomized controlled trials have provided support for the efficacy of parent-

mediated intervention for infants and toddlers with a diagnosis of ASD or ASD 

symptoms (Baranek et al., 2015; Green et al., 2015: Kasari, Gulsrud, Wong, Kwon & 

Locke; 2010; Wetherby et al., 2014) with one of the most recent involving 54 infants 

demonstrating a reduction in autism symptoms severity and improved quality social 

communication of parent-child dyads (Green et al., 2017).  

The recent explosion of interest in pre-diagnostic intervention has led to the 

creation of many specific packages of manualised (i.e., Infant Start, Social ABCs, 

IBASIS-VIPP, etc.). However, most of these packages are currently only being utilised 
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for research or require additional credentialing and training that can be difficult to 

obtain.  The present study examines a pre-emptive intervention with an early onset 

phenotype of high-risk infants and adds to the existing literature by providing a 

behaviour analytic framework with an emphasis on the analysis of verbal behaviour 

which clinicians can follow to increase appropriate social communication in infants.  

4.0.3 Method 

 The present study evaluated an original 12-session parent-mediated intervention 

with a 13-month old infant showing signs of ASD.  

Participant. Tim was 12 months of age at the time of the initial intake. Tim was 

born at 38 weeks with no significant events occurring during or after birth. Tim is an 

only child and lives at home with his maternal mother and father. At 12 months of age, 

Tim did not engage in any social babbling and did not use or respond to gestures such as 

pointing or waving hello or bye. Tim began crawling at 7 months of age and was 

beginning to stand independently and take a few assisted steps while holding on to 

furniture. Tim did not respond to his name nor his parents voice when they would enter 

a room. Both hearing and vision screenings showed no concern. Tim did not 

demonstrate joint attention and when physically prompted to give eye contact, Tim 

would actively turn his head to avoid eye contact or even close his eyes. Tim enjoyed 

spinning wheels on vehicles, which is a common rigid and repetitive behaviour 

consistent with ASD symptoms. Tim would explore his environment by selecting a toy 

and tapping it against his head repetitively until the toy was removed and he was 

redirected. Tim’s parents retrospectively reported having concerns beginning around 7 

months of age regarding Tim’s lack of eye contact, unresponsiveness to his name or 
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parent’s voice, repetitive behaviours and his inability to self-soothe. At 12 months of 

age, Tim was referred to early behavioural intervention by his pediatrician who 

observed him engaging in repetitive and restrictive behaviours, infrequent eye contact, a 

lack of social smiling, atypical play with toys, limited joint attention, and severe tantrum 

behaviour which included self-injurious head-banging and in addition showed delayed 

developmental motor skills. Additionally, it was reported that Tim had a very selective 

food repertoire.  His mother is a stay-at-home mother and therefore an ideal candidate to 

implement a parent-mediated intervention model.  

Setting. All sessions were conducted throughout a large ABA clinic in 

Vancouver, Canada. The majority of the sessions took place in a 10x10ft therapy room, 

which contained a small table, 3 chairs, a carpet, and various early-learner toy sets and a 

locked cabinet with additional toys and materials. The room also contained a one-way 

viewing window for observers to watch the session. A small portion of some sessions 

was spent in the gymnasium which contained large mats and physio balls, or in the 

clinic kitchen or bathroom as feeding and toileting were needed.  

 Procedure. The ITC and M-CHAT were administered during the intake 

and completed by Tim’s parents. Parents were instructed to record two 5-minute videos 

of the participant playing with his mother in a home setting; videos were scored for 

baseline data. Tim and his mother attended twelve 1-hour sessions with a Board 

Certified Behaviour Analyst (BCBA®), ranging from 2-3 sessions per week over the 

course of 6 weeks. Tim’s mother and father attended the first three sessions together and 

all subsequent sessions were attended solely by Tim and his mother. Once per week 

which equated to every other session, the first 5 minutes of each session were recorded 
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and scored for target behaviours. Videos were scored using partial-interval recording 

(PIR) for five different target behaviours across the parent and child. A new lesson was 

presented every two sessions which covered such topics as including setting up the 

environment for increased communication opportunities, following a child’s interest and 

joining into their activity, using gestures and sign language as non-vocal requests, 

teaching various forms of motor and vocal imitation and using sensory social games to 

increase eye contact. At the end of each session Tim’s mother was provided with 

tracking sheets in order to record successes and challenges from the week while 

practicing the lesson at home. The parent was also asked to record a short video at home 

each week practicing the current topic. No data was scored from the home video 

however this measure was put in place to help verify that the lesson was being practised 

in between sessions. Every other session (the odd number sessions), Tim’s mother was  

required to demonstrate fidelity of intervention on the current lesson prior to the 

introduction of the subsequent lesson. Fidelity of intervention was criteria was three 

demonstrations or provided opportunities of the lesson within a five minute period. For 

example, if the weekly lesson was imitation, Tim’s mom had to provide Tim at least 

three opportunities to imitate actions or sounds during a 5 minute period.   

Primary Dependent Variables. There were five dependent variables: two 

parental target behaviours and three infant target behaviours. The parental target 

behaviours included (a) vocalizations, defined as any occurrence of sounds, words, 

phrases, and/or sentences directed toward the child including among other singing, 

making animal sounds, emitting “silly” noises, saying words or sentences, and (b) eye 

contact, defined as establishing direct visual contact with Tim’s eyes for 1 s or more. 
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The infant target behaviours included (a) eye contact directed towards any adult in the 

room; (b) infant responsivity, defined as the child responding to adult bids for attention 

by establishing eye contact, orienting body towards adult vocalizations, taking items 

when offered, engaging with items that are offered, engaging in joint attention and 

imitating actions or vocalizations, which included turning body to look at 

noise/vocalization, responding to name with body orientation and/or eye-contact, 

imitating adult play or actions, establishing eye contact in the course of any activity, 

emitting verbal behaviour, and approaching any adult in the room. It did not include 

pushing or swiping offered item away, biting, hitting, kicking or slapping the adult or 

eloping; and (c) motor stereotypy, defined as non-functional motor movements. Positive 

exemplars of motor stereotypy included tapping objects to head and repeatedly banging 

objects on floor, table or walls. Non-exemplars included tapping or banging functional 

objects during imitation (e.g., a drum, xylophone). 

Secondary Outcomes. Prior to treatment, Tim’s family completed an ITC and 

M-CHAT. The ITC showed cut-off scores for Tim that were considered of “concern” for 

a developmental delay across all three composites, i.e., social, speech and symbolic. The 

M-CHAT questionnaire also showed Tim’s risk for autism to be significantly high 

according to the cutoff scores, scoring 17 out of a possible total of 20. 

Response Measurement and Inter-Observer Agreement (IOA). Sessions 

were filmed using a smartphone device and uploaded to a larger screen computer for 

more accurate audio and visual scoring. The occurrence of target behaviours was scored 

using 10-s PIR for the first five minutes of each of the odd sessions. An additional 

observer collected data for two out of six coaching videos (33% of coaching sessions) 



Running head: USING PARENT-MEDIATED INTERVENTION 142 

and one out of two baseline videos (50% of baseline sessions). The second observer was 

provided with operational definitions of vocalizations, eye contact, responsivity and 

motor stereotypy and trained to identify exemplars and non-exemplars from videoed 

sessions. IOA was calculated interval-by-interval, by dividing the number of agreed 

intervals by the number of the agreements and disagreements and multiplying by 100 

across all five-target behaviours and baseline and coaching sessions. The mean IOA 

across sessions for the parent target behaviours was 89% (range from 83.3% to 96.6%) 

and 84.4% for the child target behaviours (range from 83.3% to 86.6%).  

Session Structure. Two baseline videos from unstructured play at home were recorded 

and submitted during baseline (Session 1 & 2). Coaching sessions 3-14 used the four 

components of Behaviour Skills Training; instructions, modeling, rehearsal and 

feedback, however, sessions 3 and 4 utilised only instructions and modeling and omitted 

rehearsal and feedback as rapport with participants was still being established. A video 

was recorded at the beginning of every odd session and later scored; therefore, the data 

from session 5 was collected prior to the inclusion of rehearsal and feedback into the 

session, which is indicated by a phase change line in Figure 1 and Figure 2.  All sessions 

would begin with a 5-minute unstructured playtime with the child and parent, with the 

focus of demonstrating intervention fidelity of the previous lesson. The session would 

then include a discussion of successes and challenges encountered after the previous 

session. The introduction of a new lesson was rolled out using the four components of 

behaviour skills training. First, the parents were provided with instructions and 

information regarding the lesson, why the current lesson is important to achieving 

typical developmental milestones. Secondly, the clinician would then model this 
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behaviour with the child, allowing for barriers and challenges to be worked through 

while parents were observing. Thirdly, the parents were given time to practise with the 

child. Lastly, the parents were provided both positive and constructive feedback on their 

ability to execute the specific skill taught in the lesson.  The session would conclude 

setting a small homework assignment of ways to incorporate the respective lesson at 

home and a goal for the subsequent session. Throughout the session, the majority of 

feedback would be provided when the child disengaged rather than in the moment, 

unless it was crucial, in order to prevent disruption to the flow of play and engagement 

between the child and parent(s). A lesson topic was considered mastered when the 

mother was able to demonstrate three examples of the topic in a 5-min interval. Follow-

up sessions were conducted 1 and 3 months after the conclusion of the 14th session (2 

baseline sessions plus 12 parent coaching sessions)  to evaluate treatment fidelity and 

the maintenance of acquired target behaviours.      

Table 1 depicts an overview of the intervention lessons for the 12 parent-

coaching sessions. Individual topics were modified based on the infant and parent’s 

development and also to support and expand upon the infant’s interest. For example, 

sensory social games were planned to be taught in the fifth week, however due to the 

infant’s lack of interest in sensory social games and emerging interest in cause and 

effect toys, the latter were taught in the fifth session and sensory-social games were not 

introduced until the twelfth session. Additionally, symbolic play such as “feeding the 

baby” was initially planned to be taught towards the end of the 12 coaching sessions, 

however Tim’s interest in symbolic play started to emerge after the fifth session, 

therefore this topic was incorporated earlier than planned.  
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4.0.4 Table 1.   

Intervention Topics across all Sessions 

Session Topics Notes 

1-2 N/A Baseline Videos  

3-4 Following a child’s lead 

Pairing yourself as a reinforcer 

Clinician modeled the majority of session  

Using animated expressions and vocalizations  

Marking play with single words and sounds 
5-6 Setting up the environment  Remove distractions and optimal body 

positioning  

7-8 Non-verbal requests Contrive opportunities for help (i.e. 
Bubbles)Using eye contact to request  

Handing item to adult for help  

Making a choice between two items 
9-10 Expanding on the play activity E.g., Xylophone – played with sticks, rings, 

puzzle pieces 

Symbolic play – fed baby, animals, various 
foods and drinks  

11-12 Sensory social games Peak-a-boo, songs with clapping, round and 
round the garden 

13-14 Daily routines  Generalization to daily routines: Eating and 
Diaper Changing  

15-16 N/A 1 and 3-month follow up 
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4.0.5 Results 

 The 12-session parent-mediated intervention was completed across six weeks, 

averaging two sessions per week, during which time both the parent and child 

demonstrated significant improvements in all 5-target behaviours.  Figure 1 depicts the 

increase in vocalizations and eye contact towards the infant. Parental vocalizations 

increased from 20% of the intervals during baseline to 100% by the 7th session of parent-

coaching and maintained for the remainder of the treatment as well as during the 1 and 

3-month follow-ups. Parental eye contact increased from 33% during baseline to 80% of 

the intervals by the11th session of parent-coaching; however, this decreased to 66.7% 

and 73.3% respectively at 1 and 3-month follow-ups.  Figure 2 shows significant 

increases in Tim’s eye contact and responsivity and decreases in Tim’s motor stereotypy 

compared to baseline. Most notably, eye contact increased from 10% to 80% from 

baseline to the end of treatment. Motor Stereotypy decreased from an average of 17.5% 

of the intervals during baseline to 0% of the intervals by the 7th session of intervention 

and maintained at rates of zero at 1 and 3 month follow-ups. The ITC and the M-CHAT 

were re-administered at the 3-month follow-up and Tim no longer obtained “concern” or 

“at risk” scores on either screening tool. For the ITC Tim went from the “concern” 

cutoff across all three composites at 13 months to the “no concern” cut-off at 18 months. 

Tim’s original M-CHAT score was 17 out of 20, showing Tim in the high-risk group for 

autism at 13 months; however, at 18-months (3-month post intervention) Tim obtained a 

4/20 score on the M-CHAT-R/F, therefore, showing no cause for concern. All three 

infant target behaviours maintained or continued to show improvements at the 1 and 3-

month follow-ups. Prior to the 3-month follow-up, Tim was reassessed for ASD using 
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the Autism Diagnostic Observation Schedule Second Edition (ADOS-2) by a 

Developmental Pediatrician and it was determined that Tim no longer displayed any 

behaviour markers that would indicate a diagnosis of ASD.  

4.0.6 Discussion 

 The 12-session parent-mediated intervention was successful at decreasing autism 

symptoms in an infant while significantly increasing eye contact and responsivity to 

instructions and social communication bids and eliminating motor stereotypy . The 

presence of restrictive and repetitive behaviours such as banging items to head, tapping 

fingers on head, watching fans and spinning car wheels were one of the causes the 

parents sought an ASD assessment. These symptoms of ASD were present from the 

home video record review and during baseline sessions but had decreased to rates of 

zero by the 7th session of intervention and maintained across follow-up sessions. In 

addition, Tim’s parents also sought an ASD assessment due to Tim’s refusal to make 

eye contact, to orient towards parent when his name was called or to orient towards 

playful sounds; however, Tim’s eye contact increased from 0% to 80% of the intervals 

across the 12 sessions of intervention. At 18 months of age, Tim spontaneously used 

more than 30 tacts, followed simple instructions with gestures (e.g., “Give to mama”, 

“Go get the…” “Put in…”), imitated actions in play and songs both spontaneously and 

on demand, had a large repertoire of play skills including closed ended toys (e.g., ring 

stacker, shape sorter and inset puzzles), and engaged in symbolic play by feeding, 

rocking and putting a baby to sleep. Tim will continue to participate in 3-month follow-

up sessions; however, at this time there are no concerns of a developmental delay or 

ASD. The parents played an essential role in the delivery of the intervention. With very 
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few studies measuring the impact of parent training on both parent and infant behaviour 

and the majority of studies solely focusing on infant behaviour, these results are 

innovative and very promising (Beaudoin, Sébire & Couture, 2014). Additionally, in the 

present study the 12 coaching sessions spanned over 6 weeks rather than 12 weeks (such 

as the Infant Start Program or the Social ABCs; Rogers et al., 2014 and Brian et. al, 

2015 respectively), therefore provided further evidence on the significant gains that can 

be achieved with parent-mediated intervention in an even shorter period of time. 

Furthermore, an advantage of individualised coaching sessions allowed for the 

flexibility of topics to be adapted and re-ordered based on the child’s interest and 

ongoing progress. 

 The present study presents various limitations. Firstly, this pilot study included 

only one participant no proper control condition was incorporated, therefore the 

certainty with which we can claim that the observed changes were due to the 

intervention is limited. Had additional participants been included or a quasi-

experimental design been employed (e.g., a multiple baseline across participants or 

behaviours research design), the experimental control achieved would have been more 

robust. Secondly, the M-CHAT was administered with Tim at 13 and 18 months of age, 

however it is a tool designed for toddlers between 16 and 30 months.  The scores from 

the test should for this reason be interpreted with caution such that conclusions about the 

stability of the prognosed developmental trajectory with respect to ASD is unknown. 

However, many of the items on the M-CHAT such as: using a point, responding to 

name, following a point, referencing an adult, social smiling and eye contact typically 

develop before the first birthday (Zwaigenbaum et al., 2005), therefore it is assumed that 
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these are good indicators of a developmental delay or ASD. Notwithstanding this 

limitation, the cut-off scores from the ITC indicated that Tim’s development was clearly 

considered a cause for “concern” and the M-CHAT also revealed that a significant 

number of ASD symptoms were present. This provides some support for the contention 

that the observed change was not due to an uncontrolled variable and could rather be 

attributed to the parent-mediated intervention.  

 The first two intervention sessions and the beginning portion of the third 

intervention session (first 5 min when video was recorded) only included instructions 

and modeling from the Behaviour Skills Training package and omitted the use of 

rehearsal and feedback until rapport with the participants had been established. 

Interestingly, session three showed only modest gains with regards to target parental 

behaviours (eye contact and vocalizations toward child) over baseline, however once 

rehearsal and feedback were incorporated into the coaching sessions, more significant 

changes in parental target behaviours were observed. This is consistent with Brian et al. 

(2015), who reported that direct coaching and feedback provided to parents as they 

interacted with their child was one of the key components of the parent-mediated 

intervention and once parent-coaching ceased the target behaviours also plateaued. The 

present study shows that parent target behaviours increased once coaching began and 

showed a slight decrease once parent coaching had ceased, however future directions for 

research could use a systematic component analysis in order to draw more firm 

conclusions around the role of rehearsal and feedback in a parent-coaching model. 
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4.0.7  Figure 1 

Percentage of intervals which parent target behaviours were observed across baseline, 

coaching and follow-up sessions 
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4.0.8 Figure 2.  

Figure 2. Percentage of intervals which infant target behaviours were observed across 

baseline coaching and follow-up sessions 
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4.1.0 Pilot Study: Phase 2 

4.1.1 Method 

Phase two of the pilot study was comprised of four parent/infant dyads ranging 

between 8 and 15 months of age at initial intake. Participants were recruited through a 

large ABA clinic located in Vancouver, Canada. Three of the four participants were 

referred to the study through a developmental pediatrician at the ABA clinic who 

specializes in pediatric ASD diagnosis and had preciously documented concerns with 

early manifestations of ASD symptoms during a 1-hour informal screening session with 

the participants prior to informing them of the current study happening at the clinic. The 

fourth participant was a high-risk infant sibling of a child already enrolled in EIBI 

treatment. Eligibility requirements included: (1) 1-hour informal screening with 

developmental pediatrician; (2) “at risk” scores on the Infant-Toddler Checklist (ITC; 

Wetherby & Prizant, 2002); (3) “at-risk scores” on the Modified Checklist for Autism in 

Toddlers (M-CHAT-R; Robins, Fein & Barton, 2009) (4) an elevated total score above 7 

on the Autism Observation Scale for Infants (AOSI; Bryson et. al, 2008); (5) the 

primary-caregiver attending the intervention training is with the infant for at least 50% 

of the infant’s waking hours; (6) participant is 18-months or younger at initial intake. 

Infants ranged from 8-15 months of age at intake and the sample was comprised of three 

males and one female. The primary-caregivers who attended 100% of the sessions were 

three biological mothers and one biological father. Some sessions included more than 

one primary caregiver, this being the other parent or grandparent. Four participants were 

eligible for the study and all four remained in the study until its termination thus attrition 

was null.  
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Julian. Julian was an eight month old, male infant and an only child who lived at 

home with his mother and father. Julian’s mother had concerns regarding his 

development within the first few months of his life and began looking for treatment 

options when Julian was only five months old. Julian presented with delayed motor 

skills; requiring support for sitting, not transitioning from all fours to a seated position, 

not showing any attempts to crawl and difficulty coordinating his hands fluidly to reach 

for preferred items. Julian did not engage in any cooing or babbling. Julian made very 

limited eye contact with his mother and did not make any initial eye contact with the 

researcher nor use or respond to gestures. Julian did orient his body towards his mother 

upon hearing her voice or singing and would engage in anticipatory smiling during 

preferred sensory social games with his mother. Since Julian’s mother had concerns 

since five months of age, she had visited multiple pediatricians and had some knowledge 

of parent-mediated behaviour intervention for symptomatic infants. Julian was initially 

referred to the study through the clinic Pediatrician.  

Arshya. Arshya was an 11-month old female, who had a 3 year old sister with 

ASD who was currently receiving EIBI treatment at the ABA clinic where the study was 

being conducted. Arshya engaged in inconsistent eye-contact only when she wanted an 

item but did not engage in eye contact to respond to her name or an instruction. Arshya 

did not use or respond to gestures such as pointing, waving or showing items. Arysha 

lived at home with her mother, father and two older sisters, three and five years of age, 

with her middle sister having a confirmed diagnosis of ASD.  Both her parents worked 

full-time from home and did not have initial concerns with her development however 

were interested in learning more regarding high-risk siblings and therefore self-referred 
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to the present study. Her parents noted concerns with her temper and said she was 

difficult to soothe once she was upset and would get upset frequently.  

Kevin. Kevin was a 13 month old male, an only child who lived at home with 

his mother and father. His mother began having concerns regarding his development at 9 

months of age and sought out the advice of multiple professionals prior to being referred 

to the present study by the in-house developmental Pediatrician. Kevin showed age 

appropriate gross and fine motor skills and was actively crawling and attempting to 

walk. Kevin did not respond to his name or parent’s voice, enjoyed watching objects 

that spin and would repetitively press buttons on electronic toys that made noises. He 

did not use or respond to any gestures or words and showed very little changes in affect.   

Tobias. Tobias was 15 months of age at the time of intake and lived at home 

with his identical twin-brother (who was not showing any developmental concerns) and 

his mother and father. Since Tobias has a twin brother, the parents have had a typically 

developing child model to compare Tobias too and thus began seeing a difference in 

their developmental trajectories around 9 months of age.   Tobias made infrequent eye 

contact and did not engage in any cooing or babbling even when his brother began using 

various word approximations. Tobias had delayed fine motor skills and did not self-feed 

or engage with toys that required motor strength or coordination. Tobias would get 

easily frustrated when items were withheld and showed an inability to self-soothe once 

he was upset. Tobias’s father was the primary participant throughout the twelve sessions 

of intervention.   

Procedure. Pre-test screening tools were administered, and two 5-min baseline 

videos of unstructured play were collected and scored (sessions 1 & 2). The first 
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baseline video was recorded in the home setting while the second one was recorded at 

the clinic. Instructions for both baseline videos were to “play with your child” while 

developmentally appropriate toys were provided in addition to the child’s own toys. 

Phase two of the pilot study utilised a delayed non-concurrent multiple baseline design 

across four parent-infant dyads to build upon findings and learnings from the initial 

phase. As phase two of the pilot study was also conducted in an applied clinical setting, 

a pre-selected number of two baseline sessions spanning two settings (clinic and home) 

were collected across participants prior to beginning intervention. Participants began the 

intervention in a randomized order and at various ages (13, 8, 15, and 11 months 

respectively) therefore changes demonstrating an immediacy of effect observed between 

baseline and the commencement of intervention would unlikely be due to the effects of 

maturation as infants were of varying ages at intake (Figure 1 and 2). 

The intervention consisted of 12 one-hour parent-coaching sessions (sessions 3-

14), scheduled weekly across 12 weeks. Each intervention session contained time for 

questions, recording a video, introduction to the new lesson, modeling the new lesson, 

and a chance for the parents to practise and receive feedback regarding the new lesson. 

Lessons were heavily grounded in verbal behaviour foundations, teaching and targeting 

manding, tacting, echoics, imitation, as well as listener responding however executed 

through Natural Environment Teaching (NET). Furthermore, the 12-sessions were play-

based while maintaining foundations in the science of ABA with a focus on 

generalization techniques, such as the use of naturally occurring reinforcing 

contingencies, training sufficient exemplars, using in discriminable contingencies, 

programming common stimuli and mediated generalization (Stokes & Baer, 1977). Five 
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minute videos were taken at the start of every session for three of the four participants 

and every other session for one of the four participants. Follow-up sessions were 

conducted 1 and 3 months (sessions 15 & 16) after the completion of the intervention to 

evaluate maintenance of treatment gains with post-testing instruments being 

administered at the 1-month follow-up and a parent satisfaction questionnaire 

administered at 3-month follow-up. No other known autism specific intervention 

services were sought throughout the duration of the 12-sessions and participant attrition 

was null with every dyad completing all sessions.  

Screening Instruments. 

The Infant-Toddler Checklist (ITC; Wetherby & Prizant, 2002). The ITC is a 

24-question inventory that produces cut-offs and standardized scores at monthly 

intervals from 6 to 24 months to determine the risk for ASD and communication 

disorders compared to a normative sample, initially comprised of 2188 infants. Raw 

scores below 1.25 standard deviation of the mean are considered to be “of concern”. 

The Modified Checklist for Autism in Toddlers Revised (M-CHAT-R; Robins, 

Fein & Barton, 2009). The M-CHAT- R is a 20-item parent-questionnaire validated 

with infants between 16-30 months of age. Although validated for infants over 16 

months of age, some research has looked at its use as a screener for infants as young as 

8 months indicating potential acceptable reliability (Inada, Kamio & Koyama, 2009).  

Scores between 3 and 8 require a follow-up, score above 8 are considered high-risk and 

should by-pass the follow-up questionnaire.  

The Autism Observation Scale for Infants (AOSI; Bryson et al., 2008). The 

AOSI is an 18-item semi-structured assessment of autism symptoms in infants between 
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the ages of 6-18 months. The AOSI produces two sets of scores: the number of markers 

(items which received a score) and a total score consisting of the total number of 

markers plus the severity of each marker. Scores equal to or above 7 for number of 

markers and equal to or above 9 for total score are considered positives screens 

Response Measurement, Inter-Observer Agreement (IOA) and Fidelity. 

Social Communication Measures (Primary Outcome Measures). There were five social 

communication measures scored from the weekly intervention sessions: three parental 

target behaviours and two infant target behaviours. The parental target behaviours 

included (1) vocalizations, defined as any occurrence of sounds, words, phrases, and/or 

sentences directed toward the child including among other singing, making animal 

sounds, emitting “silly” noises, saying words or sentences, and did not include the 

parent calling the child’s name (2) eye contact, defined as establishing direct visual 

contact with infant’s eyes for 1 s or more and (3) learning opportunities presented, 

defined as providing a discriminate stimulus for infant to respond to through an 

observable verbal operant. The infant target behaviours included (4) eye contact directed 

towards any adult in the room for 1 s or more, (b) responding to learning opportunity 

through an observable verbal operant such as, establishing eye contact to request 

continuation, orienting body towards adult vocalizations, taking items when offered, 

following instructions, using gestures, imitating motor actions or vocalizations. Non-

exemplars include pushing or swiping offered item away, biting, hitting, kicking or 

slapping the adult or eloping. 

Inter-Observer Agreement. The occurrence of target behaviours was scored 

by a Board Certified Behaviour Analyst® (first author) using 10 s partial interval 
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recording of a 5-min video taken at the beginning of each session. Two additional 

observers, who were blind to the condition and session number independently scored 

36% of all videos (20 out of 55 sessions). The additional observers were provided with 

operational definitions of target behaviours and trained to identify exemplars and non-

exemplars from videoed sessions. IOA was calculated interval-by-interval, by dividing 

the number of agreed intervals by the number of agreements and disagreements and 

multiplying by 100 across all five-target behaviours. The mean IOA across 20 sessions 

was 88% (range 76-97%). 

Parents ability to demonstrate the foundations of each lesson was determined by 

intervention fidelity criteria and scored from 5-min videos taken each session and rated 

on a scale from 0 (shows zero instances of previously taught topic) to 3 (shows three or 

more instances of previous topic in a 5-minute period). A score of 3 times is considered 

the minimum required score to demonstrate the intervention topic at mastery criterion 

level. Parents were required to obtain a score of 3 in current lesson prior to moving to 

subsequent lesson . See Table 1 for training lessons. 

Fidelity of Intervention. Fidelity of intervention for the trainer was scored 

through a self-report checklist, filled out on duplicate carbon copy paper with parent 

present and attached to the session notes which were provided to parents as a copy at 

the end of each session. The trainer fidelity checklist comprised of 8-items: (1) allows 

opportunity for initial questions and update from previous week, (2) collects 5-minute 

video sample of parent-infant dyad, (3) confirms three demonstrations of previous topic 

in 5-minute video and provides feedback, (4) provides instructions for new topic, (5) 

models new topic, (6) allows opportunity for parents to practise new topic, (7) provides 
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feedback and recommendations for the upcoming week in the form of three to five 

goals, and (8) allows time for further questions. Fidelity of intervention was collected in 

three out of the 4 participants across all training sessions, with each session obtaining 

fidelity criteria covering all 8 components.  

4.1.2 Results 

The 12 session parent-mediated intervention was completed across 12 week and 

from baseline to the end of the 12 week intervention, intake all participants within the 

parent-infant dyads demonstrated improvements in all five target behaviours (Figure 1 

& 2 and Table 3).  Table 3 depicts the three parental target behaviours across 

participants. Parental vocalizations increased from an average of 66% during baseline 

to 100% by the follow-up sessions. Parental eye contact increased an average of 30% 

from baseline sessions to follow-up sessions. The greatest change within the parental 

target behaviours was observed in providing learning opportunities which increased on 

average by 42% over baseline. Figure 1 and 2 depict infant target behaviours across 

participants. Infants responded to learning opportunities on average 47% more by the 

end of the intervention, however parents also provided many more opportunities to 

respond. Most notably, infant eye contact increased from an average of only 19% of the 

intervals during baseline to an average of 73% at the 3-month follow-up, which is 

almost a threefold increase. The ITC, M-CHAT-R and AOSI were re-administered at 

the 1-month follow-up (Table 2).  Kevin no longer obtained “concern” or “at risk” 

scores on either screening tool. For the ITC, Kevin went from the “concern” cutoff 

across all three composites at 13 months to the “no concern” cutoff at 17 months. 

Kevin’s original M-CHAT-R score was 17 out of 20, showing him in the high-risk 
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group for autism at 13 months; however, by 17 months of age (3-month post 

intervention) he obtained a score of 4/20 on the M-CHAT-R/F, therefore, showing no 

cause for concern. Julian moved from the “concern” and “at risk” section of the ITC 

and M-CHAT-R respectively and his total score and number of markers on the AOSI 

both decreased, however still remained elevated above a score of 7. Tobias’s M-CHAT-

R decreased from the “high-risk” group to “moderate risk” and his scores on the ITC 

increased from “concern” to on the cusp between “concern” and “no concern” and his 

total AOSI score also showed a decrease in severity and total number of markers. 

Lastly, Arshya’s ITC score stayed on the cusp between “concern” and “no concern” 

however her M-CHAT-R score decreased from “high risk” to the cusp between 

“moderate risk” and “high risk” and her total AOSI score decreased from 14 to 8, again, 

still remaining on the cusp of “at risk” but showing a notable decrease in autism 

symptoms. Prior to the 3-month follow-up, Kevin was reassessed for ASD using the 

Autism Diagnostic Observation Schedule Second Edition (ADOS-2) by a 

developmental pediatrician who determined that he no longer displayed any behaviour 

markers that would indicate a diagnosis of ASD. Julian, Tobias and Arshya are 

continuing to be monitored but have not received a formal diagnosis. 

Standard research logic would dictate that autism markers and severity on the 

AOSI would decrease during the 12 weeks independently of the intervention thanks to 

maturation. However, an RCT of a similar parent-mediated intervention found that 

while the control group of high-risk infants who did not receive intervention still saw a 

decrease in total AOSI score by an average of 1.77, the 12-week treatment group saw a 

decrease of approximately 4.15 in AOSI total score (Green et al., 2017). In the present 
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study, AOSI scores decreased by an average of 4.33 per participant, slightly more than 

the larger treatment group effect registered in Green et al. (2017) and significantly more 

than what would be expected as an effect of maturation.  Furthermore, social validity 

was measured at the end of the 3-month follow-up session through a parent satisfaction 

questionnaire (Charlop-Christy & Carpenter, 2000) containing 4 questions (Table 4.). 

All parents completed the questionnaire with 94% of responses rating the intervention 

as either positive or very positive. 

4.1.3 Discussion 

The 12-sessions of parent-mediated intervention were successful at increasing 

all target behaviours across all social communication target behaviours in parents and 

infants using ABA, the analysis of verbal behaviour, NET, and generalization as the 

core teaching principles.  The present study is unique in that it uses a non-manualised 

intervention package rooted in ABA to treat autism symptoms in infants, that can be 

implemented by any parent under the guidance of an adequately qualified professional 

(e.g., Board Certified Behaviour Analyst®), while providing additional support to 

existing literature that using low-intensity parent-mediated intervention (12 hours) is an 

effective way to reduce autism symptoms and increase appropriate social 

communication behaviours such as eye contact and responding to learning opportunities 

(Beaudoin et al., 2014; Oono et. al, 2013). Additionally, the present study was 

comprised of participants between the ages of 8-15 months, which is considered very 

young for early intervention.  

One of the four participants was a symptomatic infant sibling (Arshya) whose 

parents wished to participate in the study out of interest but without indicating specific 
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concerns regarding her development, despite her “at risk” scores in all three screening 

tools. This was in contrast with the other three participants who were community 

referrals who sought out treatment and were ultimately referred by a pediatrician to the 

study. Although the infant sibling family did participate in the study in its entirety, 

some sessions were missed and had to be rescheduled and the parent required more 

teaching to reach mastery criteria on various topics compared to the families who came 

through the community referrals. Arshya and her parent showed the most modest 

improvements across all target behaviours, and infant and parent behaviours did not 

maintain to the same level as for the other three participants at 1 and 3 month follow-

ups. Rogers et al. (2014) noted similar differences between community referral families 

and infant sibling families with regards to participation in their study. Future directions 

of parent-mediated intervention should examine the extent to which parental concerns 

regarding their child’s development may indicate a higher motivation to implement 

skills learned through training. However, there were other differentiating factors 

between the infant-sibling family and the community referral families, most notably, 

the infant-sibling family had three children under the age of 4 years, with the middle 

child having a confirmed diagnosis of ASD and the mother working from home, 

whereas two of the other three participants were the only children in the family and all 

three participants had one stay at home parent who did not work. Although a sample of 

four participants does not allow for definite conclusions to be made, exploring links 

between family profiles (number of children, support network, level of concern, etc.) 

and child outcomes of parent-mediated interventions would be an essential component 

of future studies. 
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Scores across all three screening instruments in the present study were 

significantly higher than the average scores in similar research using high-risk infant 

samples. This is likely explained from the fact that many “at-risk” infant samples are 

considered “at-risk” because they have a sibling with ASD. In the present study, three 

out of four participants were referred to the study because their parents noticed ‘red 

flags’ very early in their development, therefore the severity of the symptoms may be 

greater than a larger sample of infant-siblings who are still considered “at-risk”. 

As with most clinical research, there are limitations to consider. Firstly, the 

present study was comprised of a small sample of only four parent/infant dyads and 

lacked a proper control condition in the quasi-experimental design. Therefore, the 

certainty with which we can claim that the observed changes were due to the 

intervention is limited. However, as research continues to emerge with larger control 

groups who do not receive intervention, we now have a fair indication of what an ‘at-

risk’ trajectory would look like and what changes in development would be expected 

and our participants’ scores matched or outperformed these. Secondly, the M-CHAT-R 

was administered as one of three screening tools prior to its designed cutoff of 16-

months with all four participants. The scores from the test should for this reason be 

interpreted with caution such that conclusions about the stability of the developmental 

trajectory with respect to ASD is unknown. However, Inada, Kamio and Koyama 

(2009) examined the use of the M-CHAT in a sample of 318 infants aged 8-20 months 

and stated that 75% of the 16 social behaviours scored in the M-CHAT emerge in 

typically developing infants between 6 and 12 months. Furthermore, many of the items 

on the M-CHAT, such as using a point, responding to name, following a point, 
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referencing an adult, social smiling and eye contact typically develop before the first 

birthday (Zwaigenbaum et al., 2005), therefore it is assumed that lack of these is a good 

indicators of a developmental delay or ASD trajectory (Wright & Poulin-Dubois, 2014). 

Notwithstanding this limitation, the cutoff scores from the ITC and the AOSI indicated 

that all four participant’s development was considered “at risk” and of “concern”. This 

provides some support for the contention that the observed changes were not due to an 

uncontrolled variable and could rather be attributed to the parent-mediated intervention. 

As early detection instruments continue to improve, and more infants are being 

identified as “at-risk” it is imperative that as a field of autism service researchers and 

clinicians we continue to find solutions to build capacity for pre-emptive autism 

intervention. Using a parent-mediated service delivery model with at-risk infants allows 

service providers to have greater reach. Additionally, behaviour analysts (and other 

clinicians) have the tools to teach complex behaviours, such as joint-attention, 

imitation, echoing, requesting, labeling, following directions and play, without the need 

to wait for a confirmed diagnosis. 
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4.1.4 Table 1 

Intervention Topics 

Session Topics Activities 

1-2 Baseline   Unstructured play with primary caregiver in home and clinic 

3 Pairing and manding using eye contact 

for continuation of preferred activity 

(1) Free operant preference assessment  

a. Find 5 new activities or toys that make your child smile; 

anticipation games (e.g. peak-a-boo, tickles, horsey rides) 

or tangibles (e.g. bubbles, spinning tops, pop-up toys) 

b. Create list of all preferred activities that child seems to 

enjoy (old and new) 

(2) Deliver reinforcing item or activity 2-3 times; once child is 

engaged, pause activity and wait for eye contact for continuation of 

activity 
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4 Parent tacting what child is playing 

and/or engaging with 

a) Parent following child’s lead and move with child 

b) Optimal body position (at eye level with child, facing child) 

c) Narrating play with single words and sounds 

 

5 Antecedent interventions and 

motivating Operations 

a) Controlling materials  

b) Placing preferred items in-sight but out of reach 

c) Manding with eye-contact to open/retrieve item and for 

continuation 

6 Manding for help using gestures a) Contriving opportunities for child to ask for help (e.g. bubbles, 

snacks in containers)  

b) Handing item to adult for help  

c) Fading prompts  

d) Additional age-appropriate gestures (head-shake, wave) 

7 Making a choice between two items a) Holding up preferred item and non-preferred item  
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b) Child scans items and reaches for preferred item  

c) Fading items farther back to shape reach into open-handed point 

d) Placing item slightly out of reach and fading to open-hand reach or 

pointing to request item 

8 Motor Imitation and Echoics   a) Set up pairs of various objects  

b) Provide continuous opportunities for motor and vocal imitation 

across playsets by modeling motor-imitation with 1-syllable vocal 

sound  

c) Say/Do 3 times and allow time for child to imitate 

d) If imitation is not emerging use prompting and prompt fading for 

motor imitation 

9 Listener Responding  a) Practise 3-5 age-appropriate instructions with gestures such as: 

give me, put in, turn page (book), roll ball 
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10 Echoic to Mand Transfer or Motor 

Imitation to Mand Transfer 

a) Using any vocal approximations to request preferred item or baby 

sign language to request preferred items 

 

11 Interspersing learning opportunities 

across various activities  

a) Providing opportunities to request with eye contact, gestures, 

vocalizations 

b) Providing opportunities for imitation 

c) Providing opportunities for listener responding  

 12 Individualised Session Individualised session specific to parent and child’s needs 

13-14 Generalizing skills from play sessions 

to daily routines 

a) Providing learning opportunities across: 

• Diaper changes 

• Dressing 

• Bath-time  

• Feeding 
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• Bed Time 

15 1-Month Follow-Up a) Administration of Screening tools  

b) Maintenance and booster Training  

16 3-Month Follow-Up a) Maintenance and booster Training 

b) Program debrief 

c) Recommendations and referrals 
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4.1.5 Table 2 

Summary of pre (baseline) and post-intervention scores (1-month follow-up) screening instruments  

 Age (months) ITC M-CHAT-R AOSI 

(Total score/ number of markers) 

 Pre Post Pre Post Pre Post Pre Post 

Julian 8 12 4 26 15 8 15/8 11/6 

Arshya 11 15 20 30 12 6 14/8 8/6 

Kevin 13 17 10 41 17 4 - - 

Tobias 15 19 15 34 11 7 12/7 9/6 

Note. ITC uses standardized cutoff scores that vary by chronological age; * indicates “of concern” scores. Scores for M-CHAT-R are 

divided into three categories “no risk” (0-3), “moderate risk” (4-8) and “high risk” (9-20). A higher score in AOSI total score denotes 

increased severity of ASD symptoms with a maximum score of 44. No AOSI scores were obtained for Kevin. 

  



Running head: USING PARENT-MEDIATED INTERVENTION 170 

4.1.6 Table 3 

Percentage of intervals containing parent target behaviours (average of two data points per experimental condition)  

 Eye Contact                Vocalizations        Stimuli Presented  

 Pre Post F/U D 

(+) 

Pre Post F/U D 

(+) 

Pre Post F/U D 

(+) 

Julian’s Mom 

 

100 100 96.6 -3.4 100 100 100 0 68.3 88.3 98.3 30 

Arshya’s 

Mom 

 

58.3 85  85 26.7 58.3 95  100 41.7 21.7 73.3  71.7 50 

Kevin’s 

Mom 

 

32 80 70 38 21.7 100 100 78.3 11.7 77 81.6 69.9 

Tobias’s Dad 38.3 100 96.3 58 86.7 98.4 100 13.3 70 88.3 88.3 18.3 
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4.1.7 Table 4 

Results of Parent Satisfaction Questionnaire – Social Validity  

Question Response 

1. How easy was it to implement the intervention each week? 4 3 4 4 

2. Has the intervention helped your child improve their social communication? 5 4 5 5 

3.  Has the intervention helped you to better communicate with your child? 4 4 5 5 

4. Would you recommend this intervention to another family similar to yours? 5 5 5 5 

Note. Likert Scale: 1=not easy/not much 5= very easy/very much  
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4.1.8 Figure 1 

Percentage of intervals with response to SD across participants 
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4.1.9 Figure 2 

Percentage of intervals with eye contact across participants 
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4.2.0 Appendix   

Compliance with Ethical Standards 

The present study was conducted within the parameters of clinical practise and was not 

funded.  

Author A and Author B declare that they have no conflict of interest to disclose 

regarding the present study.  

Ethical approval: All procedures performed in studies involving human participants 

were in accordance with the ethical standards of the institutional research ethics 

committee and with the 1964 Helsinki declaration and its later amendments or 

comparable ethical standards.   

Informed consent: Informed consent was obtained for all individual participants 

included in the study. 

 This article does not contain any studies with animals. 
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5.0.0  Main Study 

Maximizing the Potential for Infants At-Risk for Autism Spectrum Disorder 

through a Parent-Mediated Verbal Behaviour Intervention 

5.0.1 Abstract 

Over the past 10 years, very early detection of ASD has opened the way to 

establishing much needed evidence-based interventions for infants under 18 months of 

age. A Behaviour Skills Training package developed in a verbal behaviour framework 

was the foundation for a parent-mediated service delivery model for 12-16 month 

infants presenting ASD symptoms. Training consisted of 12 weekly coaching sessions 

conducted with each parent-infant dyad in the family’s home with the aim to increase 

social, communication and play skills. A battery of assessment tools was used pre and 

post-training, while parent and infant target behaviours were scored through videos 

taken during weekly sessions. Results indicate that social communication behaviours 

increased in all infant-parent dyads, while severity and number of autism symptoms 

decreased. By beginning intervention during infancy, brain neuroplasticity is leveraged 

maximizing the child’s developmental trajectory. This is the first prospective study that 

provides a verbal behaviour analytic framework to treat symptomatic infants. 

Keywords: autism, parent-mediated intervention, high-risk infants, behaviour 

skills training, verbal behaviour analysis 
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5.0.2 Introduction 

Prospective research on Autism Spectrum Disorder (ASD) examines the 

developmental onset of symptoms by following high-risk infants from birth to diagnosis 

and marking the emergence of symptoms as they unfold in during the first year of life. 

Pre-diagnostic markers have been found to emerge between 2-18 months of age, 

however the reliability of these markers increases as the child approaches 12 months of 

age (Chawarska et al., 2014). One of the most common early markers is atypicality in 

social communication and eye gaze and decreased eye contact (Elsabbagh et al., 2015; 

Gangi et al., 2018; Osterling, Dawson & Munson, 2002). Additional markers include 

variations in temperament, such as lower positive affect, joint attention and social 

smiling (Garon et al., 2016; Lambert-Brown et al., 2015; Macari, Koller, Campbell, & 

Chawarska, 2017; Nichols, Ibañez, Foo-feig & Stone, 2014), reactive temperament 

(Clifford, Hudry, Elsabbagh, Charman, & Johnson, 2013), and decreased object 

exploration and anticipatory response (Landa, Haworth, Nebel, 2016; Kaur, Srinivasan 

& Bhat, 2015; Korterba, Leezenbaum, Iverson, 2014). One of the earliest observed 

indicators is atypical and delayed motor skills (Bhat, Galloway & Landa, 2012; Estes et 

al., 2015; Flanagan, Landa, Bhat, & Bauman, 2012). However, the emergence of these 

symptoms among infants may be highly variable with regards to the pattern, 

presentation, severity and age of onset (Rogers, 2009). Restrictive and repetitive 

behaviours have been less frequently observed in infants and more commonly observed 

in a later onset, being more likely to worsen as the child approaches 24 months of age 

(Kleinman et al., 2008; Wolff et al., 2012). Research in the emergence of ASD 

symptoms continues to improve the empirical validity of infant screening tools which 
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can be predictive of a future diagnosis of ASD in early childhood.  Early screening has 

become more commonplace in the US and Canada; this is essential as early screening 

leads to early detection, which allows for very early intervention. 

 Early Intensive Behavioural Intervention (EIBI) commencing prior to three 

years of age is significantly correlated with children reaching optimal treatment 

outcomes, measured by increases in IQ to same age neurotypical peers and significant 

decreases in core autism symptoms to a level where criteria for ASD are no longer met 

(Anderson, Liang & Lord, 2014; Itzchak & Zachor, 2009; MacDonald, Parry-Cruwys, 

Dupere, & Adhern, 2014; Reichow & Wohlery, 2009). Over the past five years, an 

increase in pre-diagnostic intervention, also known as pre-emptive intervention (prior to 

18 months of age), has begun proactively with the aim to capitalize on the critical 

development period that occurs in the first two years of life. During this time, neuro-

plasticity is at its peak, allowing for more rapid changes in development and ultimately 

more effective intervention (Bradshaw, Steiner, Gengoux & Koegal, 2015). The 

importance of early detection and early intervention is predicated upon the knowledge of 

brain neuroplasticity during the first few years of life. From birth to 36 months, the 

human brain undergoes the most transformative development period in all post-natal life 

, during which neural circuitry and synaptic density go from simple and sparse 

connections to complex connections responsible for social behaviour, communication 

and cognition (Courchesne & Pierce, 2005). In addition to exponential increases in 

neural connections during this time, the brain also begins refinement which is the 

strengthening of essential connections and the pruning of non-functional connections, 

enhanced through participation and exploration of an enriched environment (Pierce, 
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Courchesne & Bacon, 2016).  Therefore, in order to capitalize on plasticity of the brain 

and to maximize the effects of intervention, it is essential to begin intervention while 

these connections are still being formed rather than trying to change maladaptive neural 

connections once they are established (Pierce et al., 2016).   

This critical period of brain development is substantiated in a study by 

MacDonald et al. (2014) who examined the outcomes of children who began EIBI prior 

to the age of 24 months compared to after 30 months, finding that children who began 

intervention prior to two years were 60% more likely to make significant gains in their 

first year of intervention compared to those who began EIBI after 30 months of age, 

underscoring the notion that with regards to very early intervention, every month counts. 

Support for very early intervention is further established by a Randomized Control Trial 

(RCT) with a sample of 54 infants identified by 9 months of age and completing pre-

diagnostic treatment by 15 months of age, with the latter proving successful at 

decreasing the overall severity of autism symptoms and altering the developmental 

trajectory by the time children reached 39 months of age (Green et al., 2017). These 

findings provide additional support to earlier literature (Dawson et al., 2012; Steiner, 

Gengoux, Klin & Chawarska, 2013) that early intervention maximizes children’s 

potential and that early detection and intervention could mitigate and significantly 

decrease ASD symptoms prior to the full onset and confirmation of diagnosis. 

Accordingly, it is vital to utilise early screening tools in order to maximize the time 

sensitive nature of very early intervention (Bryson, Zwaigenbaum, McDermott, 

Rombough & Brian, 2008; Dawson & Osterling 1997; Rogers 1998).  
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In the light of these recommendations and as best practises for pre-emptive 

interventions are being established, there is a logical tendency to use a parent-mediated 

service delivery model given the young age of the child (Brian, Smith, Zwaigenbaum, 

Roberts & Bryson 2015; Green et al. 2017, Rogers, Vismara, Wagner, McCormick, 

Young & Ozonoff, 2014). In addition to being cost-effective and developmentally 

appropriate, parent-mediated intervention can also vastly improve relevant parental 

skills that are key to mitigating rather than amplifying the severity of ASD symptoms 

(Bakermans-Kranenburg, van Ijzendoorm, & Juffer, 2003).  

As a response to atypical neuro and social communication development in 

infancy, the quality of parent-infant interactions can develop along an impaired 

trajectory, creating an atypical interaction cycle that could maintain or intensify the 

severity of the symptoms in the child (Green et a., 2015). By incorporating the child’s 

parents into the intervention, the quality of the dyadic interaction cycle improves, 

thereby maximizing the child’s potential by removing barriers towards typical 

development (Wan et al., 2013). Many researchers have been quick to adapt this 

pragmatic trend of using parent-mediated intervention with at-risk infants or young 

toddlers with a confirmed diagnosis, effectively targeting behaviours such as joint 

attention, responsivity to parent and referencing faces (Kasari et al., 2010; Green et al., 

2015; Wetherby et al., 2014) and positive changes in parent responsiveness (Brian et al., 

2015; Green et al., 2015).  

A pilot study known as “Infant Start” (Rogers et al., 2014) examined the 

effectiveness of a parent-coaching intervention model with at-risk infants between 7-

15 months of age and effectively reduced autism symptoms in 5 out of 7 infants by 36 
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months of age. The Social ABC’s, a manualised treatment package (Brian et al., 

2015), effectively increased social smiling and social orienting along with receptive and 

expressive language through a 12-week parent coaching model with at-risk and 

confirmed infants and toddlers with ASD. Similarly, the Intervention in the British 

Autism Study of Infant Siblings-Video Interaction for Promoting Positive Parenting 

(IBASIS-VIPP, Green et al., 2015) was also successful in increasing social 

communication behaviours while reducing the severity of prodromal autism symptoms 

in at-risk infants between 9-14 mons of age in another 12-session parent-mediated 

intervention.  

These very early intervention studies are beginning to show is the immense 

potential for pre-diagnostic developmental behavioural interventions delivered by 

parents in a natural settings. These and other notable parent-mediated interventions are 

demonstrating promising effects; however, the publications offer limited details 

regarding the specifics of how to select, sequence and teach early social communication 

skills to infants, therefore limiting the access of researchers, professionals and parents to 

the underlying processes. The present study examines a pre-emptive intervention with 

an early onset phenotype of high-risk infants and adds to the existing literature by 

providing a behaviour analytic framework with an emphasis on verbal behaviour which 

clinicians can readily apply to increase appropriate social communication and play 

behaviours in symptomatic infants and toddlers. It should be noted that the goal of pre-

emptive intervention is not the prevention of an ASD diagnosis but rather to alter the 

developmental trajectory and maximize the potential of each child. 
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5.0.3 Research Question 

The first aim of the present study was to assess the effectiveness of a 12-week 

parent-mediated pre-diagnostic intervention program to reduce autism symptoms with 

an early onset phenotype cohort of high-risk infants. The second aim of the study was to 

provide a comprehensive procedural overview of the 12-week behaviour analytic 

intervention framework, which clinicians can readily apply to increase appropriate 

social communication and play behaviours in symptomatic infants and toddlers. 

Treatment fidelity and social validity were also assessed. 

5.0.4 Method 

Experimental Design. The present study used a multiple baseline design across 

five parent-infant dyads. The study consisted of extended baseline sessions that are 

consistent with a concurrent multiple baseline design, 12 weekly 1-hour sessions 

followed by a 1 and 3-month follow-up session. 

Participants. Participants were between 12 and 16 months at the beginning of 

intervention (note that pseudonyms Sara, Ben, Leah, Ray and Ann are used). The infant 

sample consisted of 3 girls and 2 boys and the primary parent participant of each dyad 

was the child’s biological mother. A small selection of sessions included more than one 

primary caregiver, this being the other parent, nanny or grandparent, with the exception 

of Sara, whose nanny attended more than 80% of sessions in addition to her mother who 

attended 100% of sessions. Three of the five children (Sara, Ben & Ann) did not have 

siblings and are considered to be an “only-child”, while Ray and Ann were “high-risk 

siblings” in that they had older siblings who had a confirmed ASD diagnosis.  
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Three of the five participants were referred to the study through a developmental 

pediatrician specialized in pediatric ASD diagnosis, who had documented concerns with 

early manifestations of ASD symptoms in a 1-hour informal screening session. The 

remaining two participants were referred to the study through “Infant Development 

Consultants” who were assigned to them as they were considered a high-risk infant 

sibling. 

Eligibility requirements included: (1) 1-hour informal screening with a 

developmental pediatrician; (2) “at risk” scores on the Infant-Toddler Checklist (ITC; 

Wetherby & Prizant, 2002); (3) “at-risk scores” on the Modified Checklist for Autism in 

Toddlers (M-CHAT-R; Robins, Fein & Barton, 2009); (4) an elevated total score above 

7 on the Autism Observation Scale for Infants (AOSI; Bryson et. al, 2008); (5) a 3-

month age-equivalent delay on the Mullen Scales of Early Learning (MSEL; Mullen, 

1995); (6) primary caregiver attending the intervention training is with the infant for at 

least 50% of the infant’s waking hours; and (7) participant is 18-months or younger at 

initial intake; and (8) not currently involved in any other early intervention treatments as 

reported by the parents. 

Intervention. All training sessions were conducted by a Board Certified 

Behaviour Analyst (first author) with a decade of clinical experience working with 

children and families in early intervention programs who was also an active doctoral 

student studying this topic, all completed under the supervision of a Board Certified 

Behaviour Analyst-Doctoral (second author). 

The intervention consisted of twelve 1-hour parent-coaching sessions, scheduled 

weekly across 12 weeks. Each intervention session was approximately 60 minutes in 
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length and followed a Behaviour Skills Training (BST) protocol for teaching, 

incorporating instruction, modeling, rehearsal and feedback into each session. Every 

session allowed time for parental questions and concerns, followed by recording a video 

of the previous week’s topic, then an introduction to the new topic, modeling the new 

topic, a chance for the parents to practise the new topic and receive performance 

feedback and coaching and the session would finish with setting specific topic goals for 

the week. It was recommended that parents attempt two 20-minute play sessions per day 

throughout the week to focus on the topic for the week, however fidelity of 

implementation was only collected during weekly coaching session. Each child followed 

the same sequence of topics which targeted social skills, communication and play across 

all sessions. Topics were organised using Skinner’s analysis of verbal behaviour 

(Skinner, 1957) targeting verbal operants such as mands, tacts and echoics, as well as 

imitation and play skills (See Table 1 for sequential framework of topics). Furthermore, 

the 12-sessions were play-based while maintaining foundations in the science of 

Applied Behaviour Analysis (ABA) with a focus on generalization techniques, such as 

the use of naturally occurring reinforcing contingencies, training sufficient exemplars, 

using in discriminable contingencies, programming common stimuli and mediated 

generalization (Stokes & Baer, 1977). At the start of every intervention session, 5-

minute videos were taken; follow-up sessions were conducted 1 and 3 months after the 

completion of the intervention to evaluate maintenance of treatment gains, with post-

testing instruments being administered at the 1-month follow-up and a parent 

satisfaction questionnaire administered at 3-month follow-up. No other known autism 
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specific intervention services were sought throughout the duration of the 12-sessions 

and participant attrition was null with every dyad completing all sessions.  

Curriculum Development. Weekly training targets were developed to target 

social-communicative deficits which were previously established throughout early signs 

literature (Zwaigenbaum et al., 2015) along with typical developmental milestones 

established within the Verbal Behaviour Milestones Assessment and Placement Program 

(VB-MAPP; Sundberg, 2008).  Social communication and interaction such as attending 

to familiar voices (Decasper & Fifer, 1980), orienting to faces (Haith, Bergman, & 

Moore, 1977) and face-like stimuli (Johnson, 2005) and eye gaze (Grice et al., 2005) 

begin to emerge in the first weeks of life (Farroni, Csibra, Simion & Johnson, 2002). By 

four weeks of age, infants often initiate eye-contact during nursing (Zeifman, Delaney & 

Blass, 1996) and by 9 weeks infants direct eye gaze toward the adult when they are 

speaking (Haith, Bergman & Moore, 1977).  

Early eye gaze is foundational to facial recognition and understanding early 

communicative gestures. For infants at-risk of ASD, eye gaze and preferential attention 

to faces begins to decline between 2-6 months of age (Jones & Klin, 2013), therefore 

increasing eye gaze and orienting towards familiar faces was the first topic trained in the 

12-week program. Once a child’s preferences were established, eye gaze directed at an 

adult was conditioned as an early mand for continuation of access to the preferred item. 

Parents were taught to conduct informal preference assessments with their child 

and upon observing their child’s interest and engagement with an item they would 

withhold the item and wait for eye-contact from the child and then immediately deliver 



Running head: USING PARENT-MEDIATED INTERVENTION 185 

the preferred item. Eye contact was chosen as the first manding topography to be taught 

as participants had the necessary pre-requisites skills, it required a low-response effort, it 

has been described as a behavioural cusp for all other social-communicative behaviours, 

and it is a socially significant behaviour. Additionally, it is common for infants at risk to 

display low frequency or unreliable babbling or vocal production as well as demonstrate 

deficits in motor skills and coordination, therefore teaching eye contact over a vocal or 

motor response was more likely to lead to the participants contacting greater 

reinforcement thereby allowing both parents and infants to experience early success in 

the program. Manding using gestures such as pointing or signing and echoic to mand 

transfers were used in subsequent sessions. Typically developing infants will often use a 

variety of gestures to communicate by 12 months of age and continue to use and 

respond to gestures prior to the onset of vocal language, whereas children who are later 

diagnosed with autism use and respond to less gestures during this developmental period 

(Wetherby & Prizant, 2002). Since gestures are a motor behaviour which can be 

physically prompted whereas vocal responses cannot be physically prompted, manding 

with gestures was selected as the second requesting topography after eye contact. 

Through the use of antecedent manipulations (i.e., setting up the environment) and 

shaping procedures, parents taught their children to request an item through the use of 

an open hand reach which was shaped to a single-finger point in subsequent sessions. 

Data collection. Three primary measures and four secondary measures were 

collected over the course of the study to evaluate the reduction of autism symptoms and 

the acquisition of alternative behaviours.  

Primary Measures. Primary measures included three target behaviours across 
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the parent/infant dyad which were scored at baseline and from the weekly intervention 

sessions: one parental target behaviour and two infant target behaviours. The parental 

target behaviour (1) recorded the number of learning opportunities the parent presented 

towards their child during a play session, defined as providing a discriminate stimulus 

for infant to respond. Positive exemplars included but are not limited to providing an 

opportunity for the child to mand for an item or activity, providing an opportunity for 

the child to imitate a motor or vocal response, and providing a clear instruction for the 

child to respond to. The infant target behaviours included (2) the frequency of eye 

contact directed towards the parent participant in the room and (3) the frequency of 

responding to learning opportunity presented by the parent, which can include but is not 

limited to establishing eye contact to request continuation, making eye-contact with 

adult in response to adult vocalizations, taking items when offered, following 

instructions, and imitation of motor or vocal behaviour. Non-exemplars include 

defective operants such as pushing or swiping offered item away, biting, hitting, kicking 

or slapping the adult or eloping. Secondary outcomes were scored from 5-min session 

videos using partial interval recording (PIR) with 10-s intervals. Instructions for baseline 

videos were to “play with your child” while developmentally appropriate toys were 

provided in addition to the child’s own toys. 

Secondary Measures. All of the screening and assessment tools (secondary 

outcome measures) were administered during initial intake of the participant and were 

re-administered at the 1-month follow-up post intervention and are comprised of: 

(1) The Infant-Toddler Checklist (ITC; Wetherby & Prizant, 2002). The ITC is a 

24-question inventory that produces cut-offs and standardized scores at monthly 
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intervals from 6 to 24 months to determine the risk for ASD and communication 

disorders compared to a normative sample, initially comprised of 2188 infants. Raw 

scores below 1.25 standard deviation of the mean are considered to be “of concern”. 

(2) The Modified Checklist for Autism in Toddlers Revised (M-CHAT-R; 

Robins et al., 2009). The M-CHAT-R is a 20-item parent-questionnaire validated with 

infants between 16-30 months of age. Although validated for infants over 16 months of 

age, some research has looked at its use as a screener for infants as young as 8 months 

indicating potential acceptable reliability (Inada, Kamio & Koyama, 2009). Scores 

between 3 and 8 require a follow-up, score above 8 are considered high-risk and should 

by-pass the follow-up questionnaire and be referred for in-depth diagnostic 

assessments.  

(3) The Autism Observation Scale for Infants (AOSI; Bryson et al., 2008). The 

AOSI is an 18-item semi-structured assessment of autism symptoms in infants between 

the ages of 6-18 months. The AOSI produces two sets of scores: the number of markers 

(items which received a score) and a total score consisting of the total number of 

markers plus the severity of each marker. Scores equal to or above 7 for number of 

markers and equal to or above 9 for total score are considered positives screens 

(4) Mullen Scales of Early Learning (MSEL; Mullen, 1995). The MSEL is a 

standardized assessment that is designed and tested for children from birth to 68 to 

measure language, cognitive and motor abilities. The MSEL produces scores across 5 

domains (Fine Motor, Gross Motor, Visual Reception, Receptive Language and 

Expressive Language) as well as provides total scores, t-scores, percentile rankings and 

age equivalent measures.  
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Treatment fidelity. Parent target behaviours mastery fidelity was scored from 5-

min videos taken each session and rated on a scale from 0 (shows zero instances of 

previously taught topic) to 3 (shows three or more instances of previous topic in a 5-

minute period). A score of 3 is considered the minimum required to demonstrate the 

intervention topic at mastery level. Parents were required to obtain a score of 3 prior to 

moving to the next topic (See Table 1 for training topics). 

Fidelity of intervention was scored through a self-report checklist completed by 

the trainer and attached to the session notes and provided to parents as a copy at the end 

of each session. The checklist comprised of 8-items: (1) allows opportunity for initial 

questions and update from previous week, (2) collects 5-minute video sample of parent-

infant dyad, (3) confirms three demonstrations of previous topic in 5-minute video and 

provides feedback, (4) provides instructions for new topic, (5) models new topic, (6) 

allows opportunity for parents to practise new topic, (7) provides feedback and 

recommendations for the upcoming week in the form of three to five goals, and (8) 

allows time for further questions. Fidelity of intervention data were collected across all 

sessions and conditions, as the checklist was part of the session handouts. Parental 

fidelity of implementation “three demonstrations of previous topic in 5-min” was 

assessed during initial video scoring and 30% of videos were scored by a second 

observer.    

Inter-Observer Agreement. Two additional observers, who were blind to the 

condition and session number, independently scored approximately 30% of all videos 

(26 out of 89 sessions) across experimental conditions. The additional observers were 

provided with operational definitions of target behaviours and trained to identify 
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exemplars and non-exemplars from videoed sessions. IOA was calculated interval-by-

interval, by dividing the number of agreed intervals by the number of agreements and 

disagreements and multiplying by 100 across all three target behaviours. The mean IOA 

across 26 sessions was 88% (range 78-96%). More specifically, for the parental target 

behaviour of providing learning opportunities, the mean IOA was 86% with a range of 

70-97%.  For infant eye-gaze, the IOA ranged from 83-100% with a mean of 93%. For 

infant responsivity, IOA ranged from 73-97% with a mean of 86%. 

5.0. 5 Results 

Primary Outcomes. Learning opportunities provided by parents saw the most 

modest increases ranging from a change of -4% to 41% and a mean of 23.4% across all 

five participants by the end of the twelve-week intervention. Changes in learning 

opportunities maintained at the 3 month follow up averaging 24% change over baseline.  

Infants responding to learning opportunities showed significant changes in responsivity 

averaging an increase of 41% increase across all children with a range of 33-54% 

change over baseline. Sara’s mother provided, initially beginning at 33% of the intervals 

during baseline and increasing to an average of  86% of the intervals during the last 

three intervention sessions (Figure 1 & 2). Ben’s mother was trained as a behaviour 

interventionist prior to having Ben, therefore she presented consistently high levels of 

learning opportunities across baseline, intervention and follow-up phrases of the study. 

During baseline, Ben’s mother presented learning opportunities in 70% of the intervals, 

which slightly dropped to 66% at the end of the 12 week intervention and 3 month 

follow-up, likely due to ceiling effects during baseline. Leah’s mother significantly 

increased her presentation of learning opportunities from approximately 30% during 
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baseline to approximately 70% by the final three sessions of the intervention (Figure 1 

& 2) and to 80% by the 3-month follow-up, showing a 50% increase over baseline. Ray 

and Ann are considered to be high-risk sibling and with their older siblings both 

receiving at-home ABA services for approximately two years. Therefore, both parent 

participants had a foundational understanding of incorporating ABA into play.  Ray’s 

mother increased learning opportunities from 42% at baseline to 83% by the end of the 

12-week intervention with a slight decrease to 67% by the 3-month follow-up. Ann’s 

mother had the highest presentation of learning opportunities during baseline at 81% 

thereby making only a 2% increase by the end of the 12 week intervention which 

maintained through the 3 month follow-up.   

Infant eye contact demonstrated the most significant gains out of all three target 

behaviours with a mean increase of 40% at the end of the intervention over baseline 

with results maintaining through the 3 month follow-up. Sara’s eye contact increased 

from approximately 25% of intervals during baseline to 75% of intervals during the final 

two sessions of the intervention phase. Ben’s largest gains were seen with the frequency 

of his eye contact increasing from only 21% of the intervals during baseline to 76% by 

the final two intervention sessions. Leah’s eye contact increased from 10% of intervals 

at baseline to 40% of intervals by the end of the intervention. Ray’s eye contact 

increased from 12% at baseline to 63% by the 3-month follow-up, while Ann made the 

most modest gains with regards to eye contact, increasing from 16% at baseline to 33% 

by the end of the 12 week intervention.  

All five infants also showed notable improvements with responding to learning 

opportunities, beginning at an average of 19% during baseline and finishing the 
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intervention with an average of 53%. Sara demonstrated the largest gains with an 

increase of 58% over baseline which maintained at the 3 month follow-up. Ben 

presented with atypical and delayed gross and fine motor strength and coordination 

which appeared to limit his ability to respond to various learning opportunities that 

required motor imitation and toy manipulation, however still made notable gains with 

regards to responding to learning opportunities, increasing his baseline scores by 47% 

(Figure 1 & 2).  Leah, Ray and Ann demonstrated changes of 43, 34 and 32% 

respectively from baseline to the end of intervention with results maintaining or 

improving at follow-up sessions.  

Secondary Outcomes. All 5 infants in the sample showed a decrease in autism 

symptoms and an increase in appropriate acquisition behaviours within the 12-week 

intervention period (Figure 1 & 2 and Table 2). The ITC, M-CHAT-R AOSI and MSEL 

were re-administered at the 1-month follow-up (Table 2) however all four of the five 

infants did receive a positive diagnosis of ASD between 18 and 22 months of age.  

Sara no longer obtained “concern” on the ITC, moved from “high risk” to 

“moderate risk” score on the M-CHAT-R, her AOSI total score decreased by 5 points 

and total marker score decreased by 3 markers, and her MSEL expressive and receptive 

scores went from an age-equivalent of approximately 3 months at intake to an age 

equivalent of approximately 25 months post intervention, which was 5 months ahead of 

her current age (Table 2).    Sara made significant gains within the 12-week 

intervention, nevertheless she was diagnosed with ASD prior to the 3- month follow-up 

at 21 months of age.  

Ben showed large decreases in autism symptoms on both the ITC and M-
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CHAT-R, however remained in the “concern” and “high risk” categories on these 

screeners. Ben’s total score and number of markers on the AOSI significantly decreased 

during the 12-week intervention, by 4 and 3 points respectively as well as and his 

MSEL-ELC age-equivalent score went from 1 month of age at intake to 15 months of 

age (only one month behind his current age) post intervention (Table 2). Ben was 

diagnosed with ASD at 18 months of age, between the 1 and 3-month follow up. 

Leah’s M-CHAT-R score decreased from the “high-risk” group to “no risk” 

group and her ITC score changed from “concern” to “no concern”. Her AOSI scores 

saw a decrease from a total score of 10 to a total score of 4, no longer showing a 

concerning score. Lastly, her MSEL receptive and expressive scores reached an age-

equivalent score of 18 months, 2 months older than her current age at the time of testing 

(Table 2). With regards to secondary outcomes She has not received a diagnosis of 

ASD, and her parents no longer have concerns regarding her development.  

Ray made large gains across all of his scores, most notably his MSEL-ELR 

score went from an age-equivalent score of 5 months of age to 19 months of age, 2 

months older than his current age at the time of the post test. Ann had relatively higher 

scores at intake compared to the rest of the sample, however she was still flagged “at 

risk” across all of screeners and assessment tools. Post intervention, her M-CHAT-R 

and ITC screeners moved to “no concern” and on the cusp between “no risk” and 

“moderate” risk. She had made significant progress with receptive and expressive 

language during this time and had begun stringing two words together, which attributed 

to less concerning scores at the one-month follow-up.  Both Ray and Ann received a 

positive diagnosis for ASD between the 1 and 3-month follow-up.  
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 Social Validity. Furthermore, social validity was measured at the end of the 3-

month follow-up session through a parent satisfaction questionnaire  (Charlop-Christy & 

Carpenter, 2000) containing 4 questions: 1) How easy was it to implement the 

intervention each week? 2) Has the intervention helped your child improve their social 

communication? 3) Has the intervention helped you to better communicate with your 

child?  4) Would you recommend this intervention to another family similar to yours? 

(Table 3.). All parents completed the questionnaire via pen and paper during the 3 

month follow-up visit and 96% (24/25) responded to the questions as either positive or 

very positive. 

Statistical Analysis. Hedges g nonparametric effect size estimators were 

computed with 95% confidence intervals for children responsivity, children eye contact 

and parent behaviour. The SPSS macro DHPS was used for calculating effect sizes 

(Marso & Shadish, 2015). Interpretations of effect sizes mirror those employed in 

Taylor, Purdy, Jackson, Phillips, and Virues-Ortega (2019) and are in line with 

guidelines identified by Shadish, Hedges, Horner, and Odom (2015). The Shadish g 

effect size estimators for children responsivity, children eye contact and parent 

behaviour were all within the large effect size range, with over two standard deviations 

improvement for children responsivity and over one standard deviation improvement for 

children eye contact and parent behaviour.  

 
5.0.6 Discussion 

With neuroplasticity maximized between 0-3 years of age typically resulting in 

rapid development and with the use of a multiple baseline design instead of an RCT, it 

is important to take into consideration to what extent maturation can be ruled out as 
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responsible for the acquisition of new behaviours (Dounavi & Dillenburger, 2013). 

More specifically, we need to determine the degree to which behaviour change would 

have been achieved with maturation alone versus the degree to which positive 

behaviour change is a result that can be attributed only or majorly to the intervention 

assessed in this study. An RCT of a similar parent-mediated intervention found that 

while the control group of high-risk infants who did not receive intervention still saw a 

decrease in total AOSI score by an average of 1.77 (maturation effect) the 12-week 

treatment group saw a decrease of approximately 4.15 in total AOSI score (the 

treatment effect) (Green et al., 2017). In the present study, total AOSI scores decreased 

by an average of 5.2 per participant, slightly greater than the treatment group effect 

registered in Green et al. (2017) and significantly more than what would be expected as 

an effect of maturation alone over a similar period of time with similar aged 

participants. Additionally, the MSEL and ITC calculate age-equivalent standardized 

scores and therefore changes in the participants’ pre and post-test age-equivalent scores 

can also be used to observe expected maturation effects versus treatment effects. With 

regards to the MSEL, typical development (i.e., maturation effects) would assume that 

children would show one month increases on the standard assessment for each month 

in-between assessments.  

For the present study, approximately 4 months elapsed between baseline and 

assessments completed at the one-month follow-up, therefore a change of 4 months to 

the age-equivalent score would be expected. However, the five infants saw mean 

changes of 14 month increases for receptive scores and 15 month increases for 

expressive scores over this four-month period, showing approximately a 10 month gain 
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of skills that would not be accounted for by maturation alone.  

The 12-sessions of parent-mediated intervention were successful at decreasing 

the severity of autism symptoms while increasing all of the social communication target 

behaviours in parents and infants using ABA principles and strategies, primarily; (1) 

Verbal Behaviour (2) Natural Environment Teaching (3) Behaviour Skills Training and 

(4) teaching for generalization. The present study is unique and adds to the previous 

body of literature in that it provides a sequential structure rooted in ABA to treat autism 

symptoms in infants, that can be implemented by any parent or entry level professional, 

under the guidance of an adequately qualified professional (e.g., Board Certified 

Behaviour Analyst®) with experience in very early intervention, without requiring 

additional credentialing. Nearly all published 12-week parent training programs require 

specialized certifications thereby limiting accessibility to those who cannot physically 

and financially attend the training.  

The present study aims to provide a framework (Table 1) for adequately 

qualified professionals (e.g., Board Certified Behaviour Analyst®) to use as a guide 

when designing and implementing parent-mediated intervention with very young 

children who are showing signs of ASD. Additionally, the present study provides 

support to existing literature in that using low-intensity parent-mediated intervention 

(12 hours) is an effective way to reduce autism symptoms and increase appropriate 

social communication behaviours such as eye contact and responding to learning 

opportunities (Beaudoin, Sébire & Couture, 2014; Brian et al., 2015; Green et al., 2017; 

Rogers et al., 2014). 

The present study further adds to the validity of the various ASD screeners and 
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assessment tools used (M-CHAT-R, ITC, AOSI, MSEL), as 4 of the 5 participants did 

meet criteria for an ASD diagnosis by approximately 19 months of age and had “at 

risk” scores across all four tools during intake. Scores across all four screening 

instruments in the present study were more concerning than the average scores in 

similar research using high-risk infant samples. This is likely explained from the fact 

that many “at-risk” infant samples are considered “at-risk” because they have a sibling 

with ASD. In the present study, three out of five participants were referred to the study 

because their parents noticed “red flags” very early in their development, therefore the 

severity of the symptoms may have been greater than that of a larger sample of infant-

siblings who are considered “at-risk” even when they do not present concerning 

behavioural indicators. 

Two of the five participants were symptomatic infant sibling (Ray and Ann) and 

both have school-aged siblings with ASD and single mothers as their primary 

caregivers, who availed of minimal family support. This resulted in occasionally having 

the older sibling being present during the coaching session. Although both of these 

mothers had a greater foundation of ABA knowledge prior to beginning of the 

intervention, it was acknowledged that a parent-mediated intervention model was 

difficult to execute weekly based on the high needs of their school-aged child with 

more severe needs. Future directions for parent-mediated research should explore if 

certain parent or family profiles or characteristics tend to be correlated with more 

successful outcomes for this type of service delivery model. For example, for parents 

with limited resources due to having many children, additional children with special 

needs, being a single parent, having limited family support or a demanding job, etc., 
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perhaps a hybrid service delivery model of parent training plus direct training by 

professionals may be more beneficial. It should be reiterated that the goal of pre-

diagnostic intervention is not to eliminate the future diagnosis of ASD but rather 

maximizing the child’s developmental trajectory and potential.   

Given the nature of applied research, there are a few limitations to consider. 

Firstly, the present study was comprised of a small sample of only five parent-infant 

dyads using a multiple baseline across participants design; however, outcome data are 

similar to the treatment effects found in recent RCTs (Gammer et al., 2015; Green et al., 

2017). Secondly, the M-CHAT-R is validated for children between 16-30 months of 

age, however, it was administered as one of four screening tools prior to its designed 

cut-off age of 16-months with four out of the five participants. Many of the items on the 

M-CHAT-R, such as using simple gestures, following a point, referencing faces, social 

smiling and joint attention, are understood to develop before 12 months of age 

(Zwaigenbaum et al., 2005). In fact, as many as 75% of the items on the screener 

emerge in typically developing infants between 6 and 12 months (Inada, Kamio & 

Koyama, 2009). Thereby, significant deficits in these milestones even at 12 months of 

age should be a reasonable indicator of a developmental delay or an ASD trajectory 

(Brooks & Meltzolf, 2005; Wright & Poulin-Dubois, 2012). As documented in Table 2, 

scores from the ITC, AOSI and MSEL have indicated that all participants were “at risk” 

and showed   of concern” delays in their development at the time of intake and had 

substantially improved scores by the 1-month follow-up, above typical maturation 

results, which supports that the observed changes were not due to extraneous variables 

but could rather be attributed to the intervention. Additionally, the fidelity of 
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implementation checklist was completed by the trainer during each session however a 

copy of the checklist was provided to the parents at the end of each session. Lastly, as 

the intervention is designed to be completed throughout daily activities, parents did not 

record the amount of time they dedicated each week to practicing the weekly topic; 

future research could benefit from including a parent-reported measure of the number 

of minutes allocated per week to the intervention.  

Overall, treatment effects on children responsivity were very large. Treatment  
 

effects on children eye contact and parent behaviour were within the large range. These  
 
results provide strong evidence for the excellent potential that early behavioural  
 
treatment has for altering the developmental trajectory of infants at risk of receiving a  
 
diagnosis of ASD. These findings are in line with other studies examining the effect of a  
 
behavioural intervention on child outcomes (Taylor, et al., 2019), adding to the vast  
 
literature around evidence-based practice for ASD that pinpoints Applied Behaviour  
 
Analysis as the scientific basis of treatments of choice. 

 

5.0.7 Conclusion 

As early screening and detection continue to become part of common medical 

practise, it is imperative that as a field of autism service providers and researchers we 

continue to find solutions to build capacity for pre-emptive autism intervention. Using a 

parent-mediated service delivery model with at-risk infants allows service providers to 

have a greater reach as fewer direct clinician hours are initially required given the low-

intensity clinical time commitment of the coaching model (1 hour per family per week), 

allowing more families to access pre-diagnostic services. 

 Behaviour analysts have the necessary education and tools to teach complex 
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behaviours such as social communication, joint-attention, imitation, echoing, manding, 

tacting, following directions and play while reducing challenging or non-functional 

behaviours. With multi-year-long waitlists for ASD diagnosis, the time-sensitivity of 

the intervention and screening tools that are readily available to detect ASD symptoms 

in children by their first birthday, professionals should not feel compelled to wait for a 

confirmation of ASD prior to beginning treatment. Behaviour analysts are trained to 

identify socially significant target behaviours (in this case, age appropriate 

developmental milestones), assess current level of performance and then determine the 

steps and teaching method required to acquire target behaviours, thus the process is the 

same regardless of the presence or absence of an ASD diagnosis. This study aims to 

mobilize more behaviour analyst towards the use of pre-emptive interventions in an 

attempt to build treatment capacity while simultaneously alleviating some of the strain 

that life-long care produces by maximizing the developmental trajectory potential of 

infants who are showing early signs of ASD.  
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5.0.8 Table 1 

Intervention Topic 

Session             Topics Activities 

1-2 Baseline   Unstructured play with primary caregiver in home and clinic 

3 Pairing and 

manding using 

eye contact for 

continuation of 

preferred 

activity 

(1) Free operant preference assessment  

a. Find 5 new activities or toys that make your child 

smile; anticipation games (e.g. peak-a-boo, tickles, 

horsey rides) or tangibles (e.g. bubbles, spinning 

tops, pop-up toys) 

b. Create list of all preferred activities that child seems 

to enjoy (old and new) 

(2) Deliver reinforcing item or activity 2-3 times; once 

child is engaged, pause activity and wait for eye contact 

for continuation of activity 

4 Parent tacting 

what child is 

playing and/or 

engaging with 

(1) Parent following child’s lead and move with child 

(2) Optimal body position (at eye level with child, facing child) 

(3) Narrating play with single words and sounds 

 

5 Antecedent 

interventions 

(1) Controlling materials  

(2) Placing preferred items in-sight but out of reach 
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and motivating 

Operations 

(1) Manding with eye-contact to open/retrieve item and for 

continuation 

6 Manding for 

help using 

gestures 

(1) Contriving opportunities for child to ask for help (e.g. bubbles, 

snacks in containers)  

(2) Handing item to adult for help  

(3) Fading prompts  

(4) Additional age-appropriate gestures (head-shake, wave) 

7 Making a 

choice between 

two items 

(1) Holding up preferred item and non-preferred item  

(2) Child scans items and reaches for preferred item  

(3) Fading items farther back to shape reach into open-handed 

point 

(4) Placing item slightly out of reach and fading to open-hand 

reach or pointing to request item 

8 Motor Imitation 

and Echoics   

(1) Set up pairs of various objects  

(2) Provide continuous opportunities for motor and vocal imitation 

across playsets by modeling motor-imitation with 1-syllable 

vocal sound  

(3) Say/Do 3 times and allow time for child to imitate 

(4) If imitation is not emerging use prompting and prompt fading 

for motor imitation 
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9 Listener 

Responding  

(1) Practise 3-5 age-appropriate instructions with gestures such as: 

give me, put in, turn page (book), roll ball 

10 Echoic to Mand 

Transfer or 

Motor Imitation 

to Mand 

Transfer 

(1) Using any vocal approximations to request preferred item or 

baby sign language to request preferred items 

 

11 Interspersing 

learning 

opportunities 

across various 

activities  

(1) Providing opportunities to request with eye contact, gestures, 

vocalizations 

(2) Providing opportunities for imitation 

(3) Providing opportunities for listener responding  

 12 Individualised 

Session 

Individualised session specific to parent and child’s needs 

13-14 Generalizing 

skills from play 

sessions to daily 

routines 

(1) Providing learning opportunities across: 

a. Diaper changes 

b. Dressing 

c. Bath-time  

d. Feeding 

e. Bed Time 

15 1-Month 

Follow-Up 

(1) Administration of Screening tools  
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16 3-Month 

Follow-Up 

(1) Maintenance and booster Training 

(2) Program debrief 

(3) Recommendations and referrals 
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5.0.9 Table 2 

Summary of pre (baseline) and post-intervention scores (1-month follow-up) screening instruments  

 Age (months) ITC M-CHAT-R AOSI 
(Total score/ 
number of 
markers) 

MSEL- RLC. 
(Raw Scores/Age 
equivalent mos.) 

MSEL-ELC 
(Raw Scores/Age 

equivalent) 

 Pre Post Pre Post Pre Post Pre Post Pre    Post Pre   Post  

Sara 16 20 18* 52 15 6 13/10 8/7     5/3   25/25 3/2  25/27 

Ben 12 16 8* 20* `16 9 18/11 14/8    6/4   11/10    2/1   15/15 

Leah 12 16 22* 40 11 1 10/8  4/4  5/3  19/18 2/1  18/18 

 Ray 13 17 9* 26* 13 7 13/10 7/6     7/5   20/19 4/3   11/10 

Ann 15 19 21* 42 7 4 11/12    6/5 9/7   19/18 5/4  18/18 

Note. ITC uses standardized cut-off scores that vary by chronological age; * indicates “of concern” scores. Scores for M-CHAT-R are 

divided into three categories “no risk” (0-3), “moderate risk” (4-8) and “high risk” (9-20). A higher score in AOSI total score denotes 

increased severity of ASD symptoms with a maximum score of 44. MSEL raw scores for expressive and receptive language and the 

age equivalent scores in months.  
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5.1.0. Table 3 

Results of Parent Satisfaction Questionnaire – Social Validity  

Question Response  

5. How easy was it to implement the intervention each week? 5 4 4 4  3 

6. Has the intervention helped your child improve their social communication? 5 5 5 4 4 

7.  Has the intervention helped you to better communicate with your child? 5 4 5 4 4 

8. Would you recommend this intervention to another family similar to yours? 5 5 5 5 4 

Note. Likert Scale: 1=not easy/not much 5= very easy/very much  
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5.1.1. Table 4  

 
Table 4. Effect sizes for children responsivity, children eye contact and parent behaviour. 

Shadish g effect sizes (95% confidence intervals) 

 Shadish g Effect Size Variance 

Children responsivity 2.358757 0.229656 
 

Children eye contact 1.462417 0.201705 
 

Parent behaviour 1.119973 0.128817 
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5.1.2. Figure 1 

Percentage of intervals with responsivity and eye contact across infant participants 
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5.1.3 Figure 2 Percentage of intervals parents presented learning opportunities  
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5.1.3 Appendix 

Compliance with Ethical Standards 

The present study was conducted within the parameters of clinical practise and was not 

funded.  

Author A and Author B declare that they have no conflict of interest to disclose 

regarding the present study.  

Ethical approval: All procedures performed in studies involving human participants 

were in accordance with the ethical standards of the institutional research ethics 

committee and with the 1964 Helsinki declaration and its later amendments or 

comparable ethical standards.   

Informed consent: Informed consent was obtained for all individual participants 

included in the study. 

 This article does not contain any studies with animals. 
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6.0.0  SPARC: Sequential PARent Curriculum  

6.0.1 Overview of SPARC: Sequential PARent Curriculum  

Objective. This 12 session curriculum is designed to teach parents, caregivers and 

clinicians how to increase typically developing social communicative behaviour with 

infants at risk for ASD or those who are showing early behavioural symptoms of ASD. 

Each week is designed to address common early signs of ASD with an overall focus of 

increasing eye contact and expressive and receptive language, but most importantly 

increasing the quality and duration of engagement between infant and caregiver. This 

12-session parent curriculum is designed for infants and toddlers between 8-18 months. 

Requirements. It is recommended to have a specialist with Master’s level training in 

Applied Behaviour Analysis to oversee the individualisation and implementation of this 

program, however it is written in caregiver friendly language in order to maximize 

accessibility and reach and disseminate information to those living in under-resourced 

areas, who have concerns for their child’s early development and have already sought 

medical consultation to rule out other medical causes.  

Behaviour Skills Training. The 12-session curriculum is designed to be delivered 

using the principles of Behaviour Skill Training, which involves four key teaching 

stages for each lesson. Firstly, the instructional stage, during which the behaviour 

analyst provides information about the target for the week, the rationale for teaching it, 

the step-by-step procedure to implement it along with future directions for the target 

(i.e., the end goal). The second teaching stage is modeling, where the behaviour analyst 

or clinician will model the target by setting up the materials and environment and 

modeling how to teach the weekly target with your child. The third teaching stage is 
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rehearsal, where the parent or caregiver has time to practise the new skill with their 

child. The fourth stage is feedback delivered by the behaviour analyst on what is 

working and what other strategies may help. Questions should be fielded and answered 

through all four teaching stages. This booklet is designed to complement the 

instructional stage of learning, to be used as a refresher throughout the week of 

practicing the target, and to reference back to at any point during or after the 12-week 

course.   

Format. The Sequential Parent Curriculum  follows the same framework each week to 

deliver the instructional component of the weekly targets. The format is:  

Target(s). The focus for the week written in non-technical language. Each weekly 

session is comprised of one to three targets.  

Behaviour Analytic Foundations. The technical ABA concept(s) the lesson is rooted 

in, in order to establish that evidence-based practises are being utilised.  

Definitions. Key terms and relevant behaviour analytic foundations related to the week 

targets  are explained in a context-specific and parent friendly language. 

Rationale. To increase the understanding of the instructional component, it is critical to 

understand why each lesson is being taught and how it will contribute to the child’s 

development. 

Set Up. Strategies and tips are provided to set up the room or the materials prior to 

beginning in order to increase the fluidity of each session.    
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Procedure. A step-by-step procedure is provided breaking down the session target(s) in 

small teachable steps. 

Creativity Tips. Ideas are provided to expand the current activity and provide creative 

examples of ways to stretch the activity to increase engagement and learning.   

Trouble Shooting Tips. Common tips are provided to help overcome common barriers 

that typically can arise within a session.    

Future Progression. A roadmap is employed to show future directions for the specific 

lesson, allowing parents to stretch and expand the current lesson if their child 

demonstrates quick acquisition of specific targets.   

This Week’s Goal. This includes specific and smart goals to create a focus for the 

week.   

Time Commitment. The program is designed to be implemented throughout the day 

and across the child’s daily activities such as meal-times, dressing routines, bath-time, 

diaper changes, and unstructured play. Additionally, it is recommended that the 

parent/child dyad engage in a minimum of two 20-minute focused play sessions per day 

focusing on the weekly targets.  

Baseline Instructions. Prior to beginning the 12-week program, it is recommended to 

take at least two baseline videos over at least two days of the parent/child interacting 

with typical toys found in the child’s home. Videos should be taken from a side profile 

to capture eye contact and facial orientation towards each other, thus an independent 

person who can move freely throughout the room is recommended over the use of a 

tripod or stationary camera location. For baseline, the parent should be given the 
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instructions “play with your child as you typically do”. Baseline videos should last a 

minimum of 5 minutes and maximum of 10 minutes in order to capture typical 

engagement and interaction of the parent/infant dyad.  

 

Starting Notes. At any point during the 12-week period, if the child uses a word or an 

approximation to request for or to name an object or activity, instead of only using a 

target behaviour such as eye contact, a gesture or sign language, the use of vocal 

language should be immediately reinforced without waiting for the original target 

behaviour. It is imperative that the child’s vocal language is given immediate priority 

over the non-vocal language targets taught throughout the curriculum. As it is not 

possible to physically prompt a child to elicit vocalizations, the curriculum teaches 

alternative and complimentary communicative behaviours such as gestures, eye-contact 

and sign language that can be prompted in order to provide the child with a way to 

communicate and increasingly facilitate the emergence of vocal language as the child 

discovers the value of communicating. However, any vocal language should 

immediately be reinforced when it emerges.    

Disclaimer. SPARC should not be used in place of regular scheduled pediatric visits or 

in place of working directly with professionals such as behaviour analysts. It is ideal for 

children who have already been flagged as being at risk for a diagnosis of ASD and are 

awaiting a comprehensive diagnostic assessment and access to services. At no time 

should clinical assessment and diagnosis be delayed in order to complete this 

curriculum; rather, parents are encouraged to use this curriculum during the waiting 
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period between initial concerns and assessment or post-assessment and while waiting to 

access intensive services or to compliment intensive services.   

6.0.2 Session Sequence: Outline of Lessons 

Week 1 – Pairing and Manding  

Week 2 – Syncing with your child  

Week 3 -Motivation and Setting up the Environment 

Week 4 – Asking for help  

Week 5- Making a Choice  

Week 6- Imitation  

Week 7 – Receptive Language  

Week 8 – Requesting with vocal language or signs  

Week 9 – Putting it all together  

Week 10 – Individualised Practise  

Week 11 – Meal-Times  

Week 12- Dressing
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6.0.3 Sequential Sessions 

Week 1-  Pairing and Manding   

Weekly Target. Week 1 focuses on expanding the child’s preferences and then pairing 

the adult with the delivery of those preferences. Before expanding the child’s 

preferences, it is important to observe their current preferences. Which activities, songs, 

routines, objects are most likely to make the child smile or even laugh? Are there 

commonalities amongst their preferences, i.e., musical, visual, textile, electronic, etc. 

Using this list, brainstorm and test new objects and activities that cause the child smile 

and laugh in order to increase their repertoire of preferences. Once the child has 

increased their repertoire of preferences, opportunities to engage in eye contact with the 

adult will be used to request for more or for the continuation of the preferred activities 

or objects. 

Behaviour Analytic foundations. Pairing, Conditioning Reinforcers, Manding, Free 

Operant Preference Assessment 

Definitions.  

(1) Pairing:  As the parent or caregiver provides one very preferred item after 

another, they begin to be associated with the delivery of fun! This is pairing, we 

are essentially conditioning ourselves as a reinforcer to the child by pairing 

ourselves with highly preferred items and activities.  

(2) Conditioning Reinforcers: A greater repertoire of reinforcers which are effective 

and quick to delivery can support the child’s quick acquisition of learning new 

skills. Conditioning reinforcers involves the delivery of a neutral item or an 
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unfamiliar item and pairing the delivery or the item with something the child 

enjoys. Hopefully overtime, the child increases the amount of items and variety 

of items that they enjoy interacting with.  

	 
(3) Manding: A mand is a verbal behaviour term for a request, this week the request 

will be requesting for a continuation of the activity to occur, more of an item or 

another turn with an item, using eye contact.  

Rationale. The rationale for this week’s lesson is threefold. Firstly, one defining 

characteristic of ASD is restricted and repetitive interests. The first priority of this week 

is to expand the child’s interest by exposing them to a variety of new stimuli, which will 

provide a large array of things that enjoy, reducing the likelihood that will satiate on one 

or a few items. Secondly, the other defining characteristics of ASD is deficits in social 

communicative behaviours such as social referencing, reading facial expressions and 

coordinated eye contact. By teaching the child to check-in and reference the adult using 

their eyes and having eye contact being paired with the delivery of reinforcement 

establishes early patterns of obtaining important information from gazing at faces and is 

a foundation for many future social communicative skills. 

Procedure. (A)Pairing Procedure:    

1. Place approximately 5 toys or items around the room but accessible to the child 

and observe what captures their interest. Take note of items of which they are 

attracted to or spend the most time with. If some toys are simply passed over 

replace these items with other toys and continue to observe. If a child gets stuck 

on an item, engaging with it in a restrictive or repetitive manner, attempt to 
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distract the child with another item and carefully remove the original item. 

Spend time observing their interest.  

2. Identifying current reinforcers: Make a list of at least 5 current items or activities 

that the child willingly engaged with.   

5 Items the child showed interest in: 

5 Items the child did not show interest in: 

3. Expanding the reinforcer repertoire: Find 5 new activities or toys that make the 

child smile; anticipation games (e.g. peak-a-boo, tickles, horsey rides) or 

tangibles (e.g. bubbles, spinning tops, pop-up toys). 

4. When the child is not actively engaged with the item, collect all preferred items 

(old and new) and place in a bin or bag.  

5. Pair yourself with the preferred item: Deliver one item at a time to the child and 

focus on finding ways to engage with that item which causes the child to smile 

or laugh. Positive affect directed towards the item is a sign that the child is 

engaged with the item. Engagement will create the best opportunities for 

learning future skills. Focus on making the item or activity more fun with you 

involved than if the child were to engage with it on their own.  

 

6. If you show the child an item and they do not show interest in it, simply replace 

it by presenting another item from the bin. Allow the child to engage with the 

item for approximately 30 seconds to one minute. 

7. Continue to add to your list and bin of reinforcers throughout the 12-week 

curriculum. Observe items or activities in which they need an adult for will allow 
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greater opportunities for engagement, as the adult will have control over the 

delivery of these items. (e.g. bubbles, peak-a-boo, spinning tops, jack in the box, 

songs, etc.) 

8. The bin of reinforcers should be kept out of sight when the adult is not actively 

engaging with the child. This will allow for the adult to be positively paired with 

the preferred items or activities and reduce the likelihood of the child losing 

interest in the item.  

(A) Manding for continuation with eye contact  

9. Select an item or activity which is likely to make the child smile which requires the 

adult. (e.g. bubbles and tickles)  

10. Deliver the reinforcer two times in order to ensure the child is currently interested in 

the item (note: preferences can change from one moment to the next, therefore 

verifying that the child is currently interested in the item or activity is essential for 

the next step).  

11. When delivering the reinforcement, try to pair with a standard phrase to signal to the 

child what is coming, i.e., “ready, set, go” “up up and away” “3,2,1, spin” “here 

comes the tickles”. 

12. After delivering the reinforcer twice, pretend to deliver it a third time but create a 

pause for 3-5 seconds to allow the child to look at you before continuing the delivery 

of the item.  

Example (1)  Say the phrase “bubbles bubbles everywhere” and immediately blow 

the bubbles. The child is smiling and looking at the bubbles, repeat it immediately 

after. The child is showing positive affect and looking at the bubbles. Have the 
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bubbles ready to blow and say, “bubbles bubbles” and then pause and wait for the 

child to look to make eye contact with the adult. If the child makes eye contact 

within 3-5 seconds say ”everywhere” and immediately blow lots of bubbles. If the 

child does not look, bring the bubble wand close to or in front of your face and 

continue with the phrase “everywhere” and blow the bubbles. It is more important 

for the child to stay engaged with the activity then to lose interest. Example (2) The 

child is laying on their back and the adult says the phrase “here come the tickles” 

and tickle the child’s tummy. The child is smiling and/or laughing, the adult should 

repeat it again. The child is showing positive affect. The adult can put their hands 

into an anticipatory tickle position and say, “here come the” and then pause and wait 

for the child to make eye contact with the adult.  If the child makes eye contact 

within 3-5 seconds, the adults can say ”tickles” and immediately deliver lots of 

tickles. If the child does not look, the adult can bring their hands closer to their face 

and continue with the phrase “tickles” and deliver tickles. It is more important for 

the child to stay engaged in the activity then to lose interest. 

13. Repeat game or activity numerous times until the child is able to consistently 

look to indicate they want a continuation of the item or activity. If they lose interest, 

follow their lead to the next item and when they show interest in the item begin from 

step nine again. 

Creativity Stretch. A trip to a local dollar store can generate many low cost items such 

as party horns, stickers, or even a feather duster that could be turned into a tickle game. 

A balloon can be used for many opportunities to request for eye contact by blowing 

some air in and then each time the child looks at you, make it bigger by adding more air 
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in and then the anticipation of letting it go. Tip: Some children find it funny to let the 

balloon go and have it deflate around the room others may find it scary. Start slow and 

observe the child’s reaction.  

Trouble-Shooting. New items, songs and game may require many exposures before 

they become a preferred choice. Continue to present some of the newer additions in fun 

and exciting ways each day and monitor if interest or engagement increases throughout 

the week.  

Future Progression. Use the requesting with eye contact strategy by briefly pausing 

and waiting for eye contact across daily activities such as delivering a spoonful of food, 

turning the tap on to wash hands, dressing, buckling a seatbelt, etc. Pair daily activities 

with a predictable phrase such as “let’s turn the water on” or “3,2,1, buckle up” which 

will signal to the child what is coming and create an opportunity for the them to notice 

an added pause into the activity.  

Week 1 Goal. Find 5 new activities, songs, or items that make your child smile or 

laugh. (Aim for at least one social activity or song, where the parent or adult is required 

for the delivery. i.e. Playing helicopter with your child (spinning them around), tickles, 

nursery rhymes, horsey rides, swing pushing, etc.) 

Week 2: Syncing with your child 

Weekly Target. Sync yourself to your child by moving with them as they explore the 

room and commenting on what they are doing. Body Orientation: One of the main goals 

of this curriculum is to increase eye contact and referencing. It is important that the adult 



Running head: USING PARENT-MEDIATED INTERVENTION 221 

is always in a position that is readily available to reinforce any eye contact from the 

child. If the adult is beside the child, or the child on the adult’s lap,  or the adult looking 

at the toy rather than the child, opportunities to reinforce eye contact may be missed. 

The adult should be continually moving their bodies around to be at eye level for the 

child.  

Behaviour Analytic Foundations. Naturalistic Environmental Teaching (NET) & 

Tacting  

Definitions. Tacting is a verbal behaviour analytic term for labeling, commenting or 

narrating what is happening in the environment. The target for this week is on the adults 

use of tacting during play.     

Rationale. This week is focused on modifying the way the adult engages with the child.  

Often when an adult joins a child in play, they do so by continually asking the child to 

come to them “come see this”  or “look what I have” rather than looking to where the 

child’s attention is focused and joining in. By moving with the child and following their 

interest, the adult increases likelihood of successfully joining into their play.  

Additionally, as play partners, adults have a tendency to give more instructions and ask 

more questions than make interesting comments. This can create a perception for the 

child that playing with adults is demanding and that it is more fun to play by themselves.   

By tacting the child’s actions and interesting aspects of the environment, the adult 

creates greater opportunity to model appropriate language without creating increased 

demand in the child.  

Procedure.  
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1. Set up the room with 4-6 preferred toy sets, books and preferred objects 

available.  

2. Allow the child to move freely towards their preferred toy.  

3. Allow the child to engage with the toy for 5-10 seconds before moving closer to 

them. This is to ensure that they have begun to engage with the item before the 

adult attempts to join in.  

4. The adult should position themselves across from the child at the child’s eye 

level.   

5. The adult can add sounds effects and simple narration to what the child is doing. 

i.e. “beep beep” “car is going down” “green means go”.   

6. The adult should keep their eyes on the child’s eyes during play rather than on 

the materials.  

7. Any time the child glances up reinforce their eye gaze with positive affect.  

8. The adult can use extra objects to play alongside the child, narrating both what 

the child is doing and what they are doing.    

9. Keep it fun and use lots of positive affect. Comments can be single words, short 

phrases or songs. Vary the intonation and tone and leave quiet time in between 

comments so that the child does not habituate to the adult’s voice but rather the 

comments are a noticeable break to the silence. 

10. If the child seems highly engaged in the activity, add in the session 1 target: 

using eye contact to request for continuation of the activity.  
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11. If the child loses interest in the activity and shifts to another activity, allow them 

to settle into the next activity for 5-10s before joining them. If the child engages 

with the next activity, go back to step 4 and begin again sequence again.  

Creativity Stretch. If the child is engaging in a repetitive behaviour such as opening or 

closing doors, place something inside the door such as a car toy. When they go to open 

the door ask, “Where is the car?” And then when they open the door say, “There it is?” 

Run two to three more times and then try to switch the item inside the door without the 

child noticing. Then ask again “Where is the car?” and as the child opens the door give a 

silly and surprised reaction such as “Bunny, that’s not a car”.  

Trouble-Shooting. If certain toys feel very difficult to engage with the child as they are 

too absorbed with it, try: 1) remove it from the room during play time. However, make 

sure to do this when they cannot see it go, as the sight of it leaving may upset them and 

be difficult to redirect their attention back to play.  2) If the item cannot be removed, 

look to see if an aspect of it can be changed so that it is less reinforcing i.e. if it is 

electronic, try removing the batteries and then each time the child presses a button, the 

adult can engage in a silly action as if the button they pressed caused the silly action. 3) 

Add something to the activity to make it even better than it. i.e. If the child is stuck 

pushing a car back and forth, try adding a bin of water and a ramp for the car to drive 

into the water or use shaving foam for the car to drive through.   

Future Progression. As the adult discovers new ways to increase the enjoyment of the 

activity and decrease the demands they are placing on the child, the child should show 



Running head: USING PARENT-MEDIATED INTERVENTION 224 

less desire to escape the adult and the amount of moving around the room to follow the 

child leads and re-orienting one’s body position should decrease.   

Week 2 Goal. For 5 minutes, move around the room with your child keeping your body 

oriented towards theirs and your face at eye level, providing at least three labels or 

interesting comments for every question or instruction given to the child.  

Week 3: Setting up the Environment and Understanding Motivation  

Weekly target. Setting up the environment and the materials to create more 

opportunities for the child to engage with the adult. Removing toys and items that are 

distracting and difficult to engage with, (most likely any electronic devices) while you 

are trying to interact and play with your child and using clear bins, bags and shelves to 

increase your child’s dependence on you. Lastly, understanding the principles of 

satiation and deprivation when delivering reinforcing items or activities, think of this as 

the Goldie Locks principle, not too little, not too much, but just enough.  

Behaviour Analytic foundations. Antecedent manipulations, motivating operations, 

establishing operations, abolishing operations, satiation, deprivation.  

Definitions. Antecedent interventions involve changes in the environment that precedes 

a  target behaviour with the aim to increase the likelihood that that target behaviour will 

be evoked. In other words, how we can set up the environment to create the most 

opportunities for social communicative interaction. Motivating Operations refer to how 

we are using the child’s motivation and how we contrive motivation in order to evoke 

the target behaviours. By maintaining control over the delivery and recall of the 

materials, we are able to keep the desire and interest high for an item, while if the child 
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has unlimited access to preferred items or activities, these would rapidly lose their 

appeal therefore the child would be less motivated to engage with them.  

Rationale. Although it may seem counterintuitive to create an environment where the 

child is more dependent on you, for children who are showing deficits in social 

communication we need to increase the opportunities throughout their day where they 

need to engage with us. If a child with delays and social communication can make it 

through their day without needing to request or engage with us, they actually might, 

therefore we need to set up the environment so that they have to engage with us, so that 

they learning engaging with people is pleasant and fun and so that they obtain more 

practise in engaging with others thereby improving their social communication 

competency.  

1. Identify toys and items that occupy all of your child’s attention, place in a 

separate bin and remove from the immediate play area. 

2. Clear shelves or table tops that are slightly above the child’s eye level and reach.  

3. Place 3-5 preferred items or toy sets on shelves and table tops at least 30cm. 

apart from each other  

4. Follow your child’s lead as they move towards an item.  

5. If they direct your hand towards the item, hold your hand in the original place 

and prompt their hand to indicate which item they want by reaching towards it.  

6. As soon as they reach for it, label the item and deliver it to them.  

7. Allow them to play with the toy for ten to twenty seconds. If they toy allows for 

you to join in on the play, you can continue to play with them, incorporating 
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steps from Week Two.  If it is a toy such as a squishy ball, slinky, spinning top, 

etc. which is difficult to expand the activity, replace the item back to the shelf.  

8. The child can then request for it again or select a new item.  

9. Once they are independently reaching for the item, go to get the item but wait 3-

5 seconds for eye contact before delivering the item.  

10. Once they are able to independently reach for the item and provide eye contact 

when the item is in your hand, the next step is to walk slower to the item and 

pause before getting to the item and wait 3-5 seconds for eye contact. Once they 

make eye contact, proceed to the item and deliver again, always saying the name 

of the item you are retrieving. Remember if at any time during this process they 

use the word or an approximation to request, retrieve and deliver the item as 

quickly as possible with greater positive affect and social praise.  

Creativity Stretch. If you do not have access to low level shelves, you can use 

counter-tops, laundry bins turned upside down, the back of a sofa, bar stools, 

staircase, etc.  

Trouble-Shooting. If your child is walking to the item but not raising their arm, you 

can try to 1) physically prompt their arm up as a reach and then place item into their 

hand and slowly fade the strength of your prompt 2) pick up item and hold it at their 

head level, so they need to reach to get it from your hand and then slowly fade the 

height a little bit higher each time until the item is in its original position.  

Future Progression. Once they reach for an item remain in your place and wait for 

them to look towards you and then back to the item. After they are able to look at 
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you and then reach for the item, you can begin shaping their hand into a one finger 

point (if they haven’t yet developed a point). This can be done through modeling a 

point from behind them with your arm outstretched in front of them, so they can see 

what a point looks like from their point of view and/or by physically prompting their 

hand to make a point if they are not showing signs of aversion with you touching 

their hand. Finger isolation and pointing will develop as the fine motor skills further 

progress; therefore, this should not be the priority of the exercise but rather the 

gesture to communicate with a reach while making eye contact with the person who 

they want to retrieve the item. Again, our job is to make social-communication easy 

for the child to utilise so that they want to engage in it. If they are struggling with 

fine motor control and isolating a finger to make a point and pointing is becoming 

too much work or they do not have the skills to do, they will likely revert back to 

using any behaviour that may work for them to gain access to the object, often 

including challenging behaviour such as screaming, crying or tantrums. Or they may 

decide that the item is not worth the amount of effort and frustration and simply 

move on to something they can independently access.  

Week 3 Goal. Preferred items will be placed slightly out of the reach of the child. The 

child will approach an item and use a reach to request the item, while making eye 

contact at some point of the transaction with the adult.   

Week 4: Asking for help 

Weekly Focus. The focus of this week is to teach the child to use a gesture to ask for 

help and for the adult to quickly respond by being a helpful play partner. Caregivers can 
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become experts at interpreting their child’s needs, often times before the child realizes 

they need something. i.e. the child is reaching for a snack, the caregiver opens the snack 

and hands it to the child because they know they will need help to open it. This week, 

the set-up will involve contriving various situations in which the child will need help to 

open something in order to access something preferred. The child will be taught how to 

use a gesture of handing the item to the adult in order to communicate that they need 

help.   It is important that the child is physically handing and releasing the item to the 

adult rather than pulling the adult’s hands to the item.  The child exchanges the item for 

help with the item from the adult.  

Behaviour Analytic foundations. manding for help, establishing operations, Functional 

Communication Training (FCT) 

 Rationale. For children with social-communicative deficits it is important to create 

many opportunities to practise functional communication so that they can become fluent 

in using appropriate communication to meet their needs. Additionally, if the child does 

not have practise asking for help it is likely that they will engage in maladaptive 

behaviour to obtain the help of an adult. However, by teaching and practicing an 

alternative and easier way to meet their needs, they have learned a more efficient way to 

ask for help and meet their needs.  

Set up. Place a preferred item in zip top bag or clear plastic container so the child can 

see the item but is unable to independently access it.  The more opportunities for 

practicing this skill the quicker the child will acquire the skill, therefore choose items 
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that can be delivered in small amounts, i.e. one animal cookie, a couple of puzzle pieces, 

etc.  

Procedure: 

1.  Place 2-3 preferred items in different clear containers or zip top bags within 

reach of the child. 

2. Allow them time to explore the containers until it is clear that they are motivated 

to gain access to the item inside. The child might demonstrate their motivation to 

obtain the preferred item by pulling the adult’s hands towards the container or 

trying to open the container themselves by throwing it or using their mouth to 

open it. 

3.  A) If the child is attempting to grab the adult’s hands and pull towards the item 

for help, the adult should keep the hands firmly in their original place and 

gesture for the child to give you the item paired with the instruction “give me” or 

modelling the language for them “help”.  B) If the child is attempting to open the 

container themselves, allow them to try to open first as it is important to 

encourage independence. If the child is successful at accessing the preferred 

item, allow them to have momentary access (15-30secs) and then place item in a 

more difficult container to open. Return to step 2 and wait for the child to 

demonstrate some responses that shows they are still motivated to obtain access 

to the item.      

4. When the child hands the item to the caregiver, the caregiver should model the 

necessary language such as “help” or “open” as they open the item and quickly 

hand it to the child.  
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5. If it is food, provide the child with 1-3 small pieces. While they are eating, close 

the item and have it in sight again, so the child can practise the request multiple 

times for the same item. I.e., the child grabs the container with goldfish crackers 

in it and begins shaking it in an attempt to open. The adult should hold out their 

outstretched hand and gesture for the child to put the item into their hand paired 

with an instruction such as “give me” or modelled language such as “help open”. 

Immediately upon receiving the box, the adult should quickly open and deliver 

1-3 crackers goldfish crackers to the child. As the child is eating, seal up the box 

again and have it ready for the next practise opportunity.   

6. If at any time your child uses the words “open” or “help” or any vocal 

approximation to a word, immediately provide assistance to help and do not 

require the child to hand the item to you. This will reinforce that vocalizations 

results provide easy access to preferred items.  

7. Once the child is consistently handing the container to the adult, the adult should 

position themselves approximately 25 cm further away than their original 

position, forcing the child to show a small amount of persistence to get the 

container to the adult.    

8. Every 2-3 opportunities that the child correctly persists to reach the adult for 

help, the adult should move back 25cm at a time up to 2m.  

9. If the child is able to travel up to 2m to request help with an item, the adult 

should get down to the child’s eye level and require momentary eye contact prior 

to the child exchanging the item. This teaches the child to get the adult’s 

attention with eye contact before handing you the item.  
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10. Remember that this procedure must begin by the child showing interest in the 

item. The adult should not prompt the child to exchange an item for help if the 

child has not indicated that they are interested in the item.    

Creativity Stretch. Use naturally occurring environmental stimuli to contrive other 

opportunities for the child to seek help. I.e., if the child enjoys playing with an 

electronic tablet, the adult can hand the child the tablet with the power off, and then 

quickly prompt the child to hand it back to them for as they model appropriate language 

such as “help turn it on”. The adult could hand the child a bottle without juice in it and 

then prompt the child to hand it back while the adult models the language “juice”.  

Trouble Shooting. If the environment is cluttered with many items, the child’s 

motivation to ask for help for one item may not be strong enough to persist. The child 

may look at the container with the preferred item in it but may not persist to get help as 

they are content to play with something that does not require any effort to obtain. By 

decluttering the environment and reducing potential distractors that will compete for the 

child’s attention, it may help the child initially learn to persist. If the child is still easily 

distracted or quickly loses motivation as soon as a demand to exchange an item is put on 

them, the adult can further reduce the distractors by beginning this procedure while they 

are sitting in a high chair, car seat or the bath.  

Future Progression. If the child attempts to pull the adult by the hand to obtain help, 

the adult should keep their feet firmly planted as the child pulls. This is likely to cause 

the child to make eye contact with the adult in order to check-in as to why the adult is 

not coming. If the child makes eye contact, the adult can model the words “come” and 
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begin walking. If the child continues to pull but is not looking up to the adult, the adult 

should get down to the child’s eye level and wait for a few seconds to see if the child 

makes eye contact.  If the child continues to pull the adult’s hand, the adult can bring the 

child’s hand up to the adult’s eyes, which should cause the child to life their gaze and 

make eye contact with the adult.  When the child requires help, it is important for them 

to exchange either eye-contact or the item for the adult to help so that they are learning 

the foundation of a communication exchange.   

Week 4 Goal:  Find a minimum of three activities (can include food) that the child is 

motivated to obtain and practise the prompting the child to exchange item for help until 

child is able to do it independently across various items in various environments around 

the house. 

Week 5: Making a choice 

In previous weeks preferred items have been identified and the child has been taught to 

reach or point for a preferred item. Week 5 provides more practise for pointing and 

increases the amount of communication opportunities which are presented.  

Behaviour Analytic foundations. visual scanning, manding, gestures, shaping 

Definitions. Shaping: Reinforcing small steps of the desired response or behaviour.  

Rationale. This week continues to build on increasing the frequency of communication 

opportunities that are presented to the child and provides the child an additional way to 

indicate their preference.   
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 Set up. Gather a variety of neutral or un-preferred items such as a cup, hair brush, 

tissue, lid, sock, etc 

Procedure: 

1. When the adult is engaging with the child, the adult should hold up one highly 

preferred item in one hand and one neutral or un-preferred item in the other 

hand.  

2. The child should scan both of the items in the adult’s hands and then reach for 

the preferred item. It is important to use a neutral or un-preferred item in order to 

teach the child to scan both items and select the item they prefer by reaching for 

it. If the adult presents two preferred items, it is unclear if the child is making an 

intentional choice between the two items or if they are merely reaching for the 

item they saw first or the closest one.  

3. If the child reaches for the neutral or un-preferred item, the adult should hand 

them that item and continue to hold the preferred item in their other hand.  If the 

child them attempts to reach for the preferred item, the adult should place the un-

preferred item back in their other hand and ask, “what do you want?” Allowing 

them to scan the items again and hopefully select the correct item. 

4.  Once the child is consistently reaching for the preferred item, the adult should 

place items approximately 10 cm above their outstretched reach, so that the 

child’s reach falls just slightly short of the item they are selecting.  

5. The child should indicate they would like the item with an outstretch reach also 

known as an open hand point towards. If the child does not reach for the item 
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once it is slightly out of reach, the adult should slowly move both items towards 

the child and delivery the item as soon as the child reaches for it  

6. If the child pulls the adults arm down rather than using an open hand point 

towards the item, the adult can place the items about 30 cm apart on a counter 

ledge or book shelf that would be slightly out of reach for child. This can free up 

the adult’s hands to physically prompt the child to use and open hand reach to 

request their preferred item.  With each successful open hand reach, the adult can 

slowly shape the open hand reach into a single finger point.    

7. The adult can then embed choices into play activities with the child.  I.e., if the 

child is playing with a car and a car ramp, as the car arrives at the bottom of the 

ramp the adult can quickly pick up the car and then present the car and a neutral 

item and ask the child  “which one would you like?” This allows for constant 

opportunities for your child to communicate with the adult while engaging in 

play activities.  

8. The adult should sometimes present the items paired with a question such as 

“which one would you like?” and sometimes present the items without asking a 

question.  This will allow the child to practise spontaneously requesting items in 

the absence of being asked “what do you want?”.  

9. Remember to label the item as it is being delivered to the child so that the word 

is constantly being paired with the item. If at any time during the activity the 

child uses a word or vocal approximation, the adult should deliver the item 

immediately.    
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Creativity Stretch. Embed choices into meal time by taking two different spoonfuls of 

food and asking the child “which one?” 

        Trouble-Shooting. See step #6 

Future Progression. Child will point to item that is 100-200cm out of reach.  

Week 6: Imitation 

Imitation is a foundation skill for learning skills across all domains including play, 

communication, social skills, motor skills and daily living skills.  Within the first year of 

life children beginning imitating gestures such as waving and clapping, imitate object 

exploration such as shaking a rattle or tapping a drum, imitate oral-motor movements 

such as sticking out their tongue or making raspberry noises and even some vocal 

imitation when paired with an action. Research looking at infants showing signs of ASD 

have found that they are most likely to imitate actions that involve objects such as 

banging on a drum, dropping an object into water to watch it splash or pressing a button 

which results in audio or visual input such as a talking teddy bear.  I.e. a child may be 

more likely to copy an adult rolling a ball down the slide than to copy an adult touching 

their toes.  

Behaviour Analytic foundations. Imitation, match to sample, echoic,  

Definitions.  Gross motor movements involve the entire body, fine motor movements 

involve the hands and oral motor movements involve the mouth.  

Rationale.   Teaching targeted actions to imitate is a necessary step for a child to 

develop a generalised imitative repertoire (meaning that a child can copy novel actions 
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with specific training) which allows for the child to learn through observation alleviating 

the need to directly teach each skill.  

Set Up. Prepare two sets of various items that are novel to the child. I.e., 2 shakers, 2 

hats, 2 dishcloths (could be used for peak-a-boo), 2 drum sticks and a surface to bang on 

(a pot and wooden spoon work great).  

Procedure: 

1. Model an action with an item three times while pairing it with a simple word. 

For example: Take a shaker and say “shake” “shake” “shake” as the adult shakes 

the item. The adult should keep their eyes looking at the child rather than on the 

item.   

2. The adult should then hand the second shaker to the child and briefly pause, 

allowing the child an opportunity to imitate.  

3. If the child begins to shake the shaker, the adult can label their actions by saying 

“shake shake shake.” 

4. If the child does not copy the action, the adult should model it again, using 

greater positive affect and varied intonation. 

5. The adult should provide an opportunity for the child to imitate their action. If 

the child is holding an item, the adult can guide their hand using a gentle prompt 

to shake the shaker, while labelling what they are doing.  

6. If the child is resistant to the prompt, the adult can model a different action with 

the same object. I.e., roll the shaker down a slanted surface (a slide or ramp) 

while pairing another word or sound with it such as “Whoosh”.   
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7. The adult should then hand the other shaker to the child and briefly pause.  

8. If the child copies, provide excited narration of what they are doing.  copy you, 

label    

9. After the child engages in imitating the adults’ action, the adult should then 

imitate the child’s action and then provide a brief pause.   

10. After approximately five successful back and forth turns, the adult can change up 

the action slightly, so the child does not get bored or satiates on the action. I.e., 

rolling a different object down the ramp such as a ball or placing the shaker into 

a cup and shaking the cup.  

11. After introducing a change in the action, return to step 1 and repeat the sequence.  

1) Creativity Stretch. (1) Practise gross motor imitation skills in front of a large 

full length mirror to allow for the child to be able to see themselves copy you. 

Add music and turn the imitation into a ‘freeze dance’ game or incorporate a 

song with actions such as “Head and Shoulders”. (2) Prepare a bin of water with 

bubbles and light weighted toys such as ping pong balls or bath toys. Hold one 

toy over top of the bubbles and say, “ready set go” and drop the top into the 

bubbles. Repeat again and then provide a toy for the child to drop. If the child 

drops it in, that is imitation. Allow the child another turn and then return to step 

9 and repeat. (3) Prepare a bin full of rice with two cups. Fill up both cups. Take 

a cup and put it at eye level and begin to pour, using a simple word or phrase to 

draw attention to the action, i.e. “pour, pour, stop”. Then hand the child a cup 

and be prepared to provide a gentle prompt to poor.  
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Troubleshooting. It is important to model many different activities as it can take 

observing many actions before the child attempts to imitate one. The adult should 

observe which actions the child often engages in and select an action that is in their 

motor repertoire. If the child is observing but not imitating, the adult can begin by 

imitating the child’s action. I.e., if the child enjoys rolling a car back and forth in 

front of their eyes the adult can get another car and roll the car back and forth adding 

simple sounds words or phrases such as “rolling, rolling stop” then pause. Allow the 

child to continue their action but the adult can pair the same phrase with the child’s 

action “rolling rolling stop”. The adult can then take an additional turn in the hopes 

the child will begin to shift their attention from their own turn to the adults turn. If 

the child is observing the adult can add to their action. I.e. the adult could stack a 

few blocks in front of their car and then say “rolling rolling crash” as they crash into 

the block tower. After modelling this action two to three times, the adult can provide 

a block tower in front of the child’s car and add the phrase “rolling rolling crash”.  

For example, you could stack a few blocks in front of your car and say, “rolling 

rolling crash” and allow approximately 10seconds for the child to copy the action.    

Future Progression. Progress through object imitation, motor imitation and vocal 

imitation using the same sequence of steps. For vocal imitation, select any sound that is 

currently in the child’s repertoire. When the child begins making that sound, the adult 

should repeat it back to them and then pause and allow for the child to repeat it again.  

Once a to-and-fro exchange is occurring, the adult can modify the sound by adding an 

extra syllable, i.e. if that child is saying Ba, the adult can model “baba”. 
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Week 6 Goal. During a 5-minute play interval, the adult will present at least five 

opportunities to imitate a different action or sound.  

Week 7: Following Directions (Listener responding/receptive instructions) 

Communication is often organised by expressive and receptive language, both of which 

are essential for functional communication. Receptive language is the foundation of 

following instructions and responding to questions, as in both cases the child needs to 

understand what is being asked of them before they can respond. 

Behaviour Analytic foundations. listener responding, receptive language, receptive 

instructions 

Definition. Receptive language is the demonstration of the understanding of language. 

Receptive language does not require the child to produce an expressive or vocal 

response but rather demonstrate that they understand what has been said. I.e., if a parent 

says, “get your blankie” and the child grabs their blankie, the child is demonstrating that 

they understand what has been asked of them  

Rationale.  Receptive language also known as listener responding often precedes the 

acquisition of expressive language. It is possible to prompt a child to receptive identify 

and object or follow an instruction such as “close the door”. Whereas it is not possible to 

prompt a child to emit a vocal response. Therefore, building up a child’s receptive 

language can support their future acquisition of expressive language  

Procedure: 
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(A) responding to their own name (B) responding to 5 familiar words (C) follow 5 

simple instructions in context  

1. One of the earliest symptoms of ASD reported by parents is a failure to respond to 

their name. First it is important to observe the frequency at which the child’s name is 

currently being called and under which conditions. Does a child’s name always precede 

the stopping of fun activities? I.e.  Odin don’t touch that, Odin stop, Odin come here, 

Odin Tv off its dinner time, Odin No.  

2. The adult will observe how the conditions in which they most frequently use the 

child’s name and modify if need to alter the ratio of using the child’s name more often 

before the delivery of reinforcement rather than the delivery of punishment. By using a 

reinforcing item to reward their behaviour of looking when their name is called, it will 

teach the child that good things happen when their name is called.  I.e. (1) Instead of 

handing the child a cookie, the adult can get close to them and then call their name, as 

the child looks at the adult, immediately deliver the cookie. (2) The adult can have some 

bubbles ready to blow and then get close to the child, call their name and as soon as they 

look blow the bubbles.   

3. As the child more consistently responds to their name, the adult can fade the distance 

a few steps farther back each time.   

4. Practise this exercise across different rooms in the house and while the child is 

involved in different activities. Note that typically developing young children do not 

respond to their name every time, especially if they are heavily consumed in an activity, 
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however the adult should make sure the times that the child does look that they are 

reinforced for doing so.   

 Creativity Stretch. When the child is sitting in their highchair, the adult can prepare 

the next bite of food and call the child’s name, once the child looks to the adult, the 

adult can deliver a big bite of food. If the child does not enjoy meal time, the adult 

should not add calling the child’s name to this activity as a spoonful of food would not 

reinforce the behaviour. During bath time, the adult can have the child’s favourite toys 

off to the side. The adult can call the child’s name and upon the child looking, the adult 

can deliver their favourite toy.     

(B) Responding to familiar words.  

1. Make a list of words that the child is likely to understand. i.e., If the adult says 

“doggie” does the child look for their pet dog. If the adult says shoes, does the 

child go to the door and look for their shoes  

2. Select three preferred objects which the child does not yet respond to the word, 

in that the child does not show any indication that they understand the word. 

Examples can include   food, drinks, people, pets, toys, etc. 

3. The adult should choose a specific locations to keep these objects so that they 

have a predictable place. In order to observe if the child is understanding the 

word, the adult will observe if the child looks towards the specific place where 

that item is kept. I.e., If the child always has a bottle of juice in the morning, 

select a spot within reach to place the juice in the morning.   
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4. The adult will then ask, “Where is the juice?” or simply “Juice” and then point 

and prompt the child to the predictable spot.  

5. Throughout the day, place the item back in the same predictable spot and repeat.  

6. The adult should continue to fade the prompts until they are able to say the word 

and the child looks or moves towards the object.   

7. The items should be highly preferred, if they are not, it is difficult to determine if 

the child understands the word but is not motivated to seek it out or if they do 

not understand the word.     

8. Once the child has acquired one new word, repeat again with other preferred 

stimuli. Alternate the order in which the child is asked “where is the” so that the 

child is learning to differentiate between items.  

9. Creativity Stretch. (1) Put the child’s favourite toy on a consistent shelf. I.e., if 

they love bubbles, place the bubbles on in the same spot.  Say “bubbles” point to 

the bubble spot, open them, and blow a bunch of bubbles. Return the bubbles to 

their spot and say “bubbles” again.  At this stage, the expectation is not that they 

retrieve the bubbles but simply look towards them to demonstrate their 

understanding of what was said.  

(2) If the child loves going outside, then putting on their “shoes” can be a highly 

motivating word to teach. By keeping their shoes in a consistent spot, it is easy 

for them to find them. If “shoes” is selected as a target, it is recommended to 

have everything ready to go so that putting the shoes on is the last step before 

immediately going outside.   
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(C) Responding to instructions with gestures in the context of an activity  

1. Within the context of everyday routines, select 1-3 instructions to practise for the 

week. I.e.,   If the child enjoys books, the adult can deliver the instruction “turn the 

page” and then allow the child to turn the page. If the child enjoys eating, after they put 

a spoonful in their mouth, the adult could say “give me the spoon” and then load the 

spoon and deliver back to child. If the child enjoys playing with the light switch, the 

adult can hold the child close to the light switch and say “light off” then allow the child 

to switch it off. Then say, “light on” and allow the child to turn it back on. 

2. The adult should pair a gesture, such as a point, with the instruction to better facilitate 

the understanding of the instruction. I.e., If the adult is using the instruction “turn the 

page” while looking at books, the adult can prepare the page so it’s half way turned and 

even slightly shake it in order to draw attention to what is being asked.   

3. If the child does not understand or complete the direction, the adult should repeat the 

instruction as use a gentle physical prompt to support a correct response.   

4. The adult should provide a natural social reinforcement for all correct responses 

which encourages the behaviour the child has just completed. I.e., “Thanks for turning 

the page, what’s going to happen next?”   

Future Directions.  Introduce names of common body parts (nose, head, tummy, toes) 

as receptive instructions. I.e. “touch your tummy”.  

Week 7 Goal. Provide opportunities for the child to respond to their name, to a common 

word and to a common instruction within a 5-minute play interval. 
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Week 8: Using Vocal or Sign Language to request items 

In the first seven weeks of the program we have focused on a variety of non-verbal 

requests such as requesting with eye contact, requesting with a reach or point, requesting 

for help by handing items to an adult, and making a choice between two objects. This 

week the focus is on shaping vocal sounds into words in order to request items. If the 

child has a limited vocal repertoire (i.e. they do not engage in frequent babbling), sign 

language will be introduced in order to have an outlet to engage expressively.  

Behaviour Analytic foundations:  Echoic to mand transfer, shaping, Functional 

Communication Training (FCT)  

Rationale.   Now that the child has acquired a few appropriate non-verbal methods of 

requesting items and developed some imitation skills, they have the pre-requisite skills 

to transfer imitation and non-verbal requests to vocal requests or sign language.  

Procedure: 

Echoic to Mand Transfers  

1. If the child engages in frequent babbling, make a list of sounds that are 

regularly in their vocal repertoire.   Select a sound that is frequently said by 

the child and select one of their preferred items that begins with the same 

sound or has a similar sound in it. I.e., if the child can say “ba” and they 

enjoy the bubbles, the adult can model and accept “ba” when requesting for 

bubbles.  

2. There are two approaches to try. (1) When the child is engaging in babbling, 

the adult can repeat a sound back to them and then pause and attempt to 
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transfer their babbling into vocal imitation (review week 6 re: vocal 

imitation).  If the adult says “ba” and the child repeats “ba” (or if they repeat 

any vocalization), the adult can then say “yes bubbles” as if the child had 

said bubbles perfectly and deliver bubbles immediately.  

3. When sounds begin to emerge, it is important that the child is reinforced for 

any vocalization, even if it does not sound like the sound that was modelled, 

the adult will    deliver the item while repeating the word back to them 

correctly. 

4. Once the child has acquired one target with one specific sound, select a 

different target with a different sound. For example, if they can say “ka” and 

enjoy eating cookies, select cookies for the next target.  

5. Break the cookie into small pieces in order to allow many opportunities to 

request.  

6. Show the child the cookie and say “cookie” 

7. If they make any vocalization deliver a small piece of the cookie 

immediately while repeating back the full word. “Yes, cookie”. 

If the child does not engage in frequent babbling or they are struggling to vocally imitate 

a sound on demand, then it is best to support their expressive communication with sign 

language as their vocal repertoire continues to develop. Using baby sign language 

allows the adult to be able to model and prompt a correct response in order to 

demonstrate the target behaviour and then systematically fade out the prompts over 

time.  
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1. Observe the child’s fine motor skills and determine which fine motor movements 

are in their repertoire. Do they bang objects together? Use a point? Clap their 

hands? Two easy signs to begin teaching are “more” and “open” as they require 

little motor control, are likely to result in something highly reinforcing and can 

be practised across many situations. The sign “more” is done by tapping all 10 

finger tips together with their corresponding finger. However, approximations 

such as placing all finger tips together or tapping closed fists together are 

acceptable. A common baby sign for “open” is putting your hands together, 

fingers pointing away from you and opening your hands like a book, keeping 

your pinky fingers together.  

2. If the child has strong imitation skills and good fine motor control, then teaching 

specific signs for preferred items is desired. The internet provides many great 

instructional videos for common baby sign words if something specific is 

required. Additionally, it is ok to modify a sign to a simpler motor movement 

that is already in the child’s repertoire.    

3. Once an item and sign has been selected, the adult should place the item in view 

but out of reach, it is recommended to use a shelf or something similar in order 

to be available to both model the sign and prompt a response.   

4. As with all requests, wait for the child to indicate they are interested in the item.     

5. The adult should say the word and model the sign at eye level for the child.   

6. If the child imitates any approximation of the word or the sign, deliver the item 

immediately.     
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7. If the child does not imitate the sign, say the word again while using hand over 

hand prompting to demonstrate a correct response followed by immediately 

delivering the item.     

8. The adult should provide many opportunities to request the item and should 

attempt to fade or delay the use of physical prompting each time.   

9. Once the child no longer requires a physical prompt, the adult can then begin to 

fade out the modelling prompt by delaying the model after the word has been 

said. I.e., If the child is playing with the bubbles, once all the bubbles are 

popped, they may look at the adult to indicate they would like more. The adult 

would say “all popped they are look at “more bubbles” and model the sign. If the 

child immediately imitates the sign, then     immediately deliver the bubbles.  

Once those bubbles are popped and the child looks to indicate more, the adult 

should say “more bubbles” and wait 3-5 seconds for the child to emit the sign 

without the adult providing a model.   

10. Note: These signs are a first step to provide the child with an action to do in 

order to get access to something preferred. These two signs (“more” and “open”) 

should not solely be used after this 12-week program as they are not teaching 

specific language. If after a few weeks, the child is only producing these two 

signs, it is important to consult with a Behaviour Analyst or Speech Language 

Pathologist to assesses next steps.  

Week 8 Goal. Choose a sound that the child consistently produces and pair it with a 

preferred item. Use shaping procedures to help shape the vocalization from a sound to 

an approximation of the selected word.  
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Week 9: Putting it all together/Interspersing tasks 

When engaging in play with the child, it is important present various types of 

learning opportunities across various activities. Interspersing a variety of tasks from 

commenting, to making a choice, to imitation, to vocal requests allows for a natural flow 

to the play and avoids too much repetition leading to boredom, satiation or rigidity with 

play. Sequencing tasks that are easier for the child to complete followed by more 

difficult tasks allows the child to build momentum with their responses and they may be 

more likely to try a more difficult tasks after successful completion of an easier task.  

Technical Foundations. Interspersing tasks, high-probability sequence, behaviour 

momentum 

Rationale. Alternating the types of instructions mirrors a more natural flow of play and 

leads to improved generalization and maintenance of the target skills compared to 

practicing the same skill over and over.  

Set Up. Setting up the environment to allow practise of previous weekly lessons. Gather 

various items used in previous weeks that the child demonstrated interest or engagement 

with.   

Procedure: 

1. The adult should add more fun to the child’s play rather than more demand.   

2. The adult should begin by syncing with the child, keeping their body position 

facing. the child and staying close to eye level and with their eyes on the 

child’s eyes.  
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3. The adult should use lots of positive affect and animated facial expressions 

any time the child makes eye contact.  

4. The child’s continuous engagement with the adult should be seen as the top 

priority of the session. If the child is frequently trying to escape the adult’s 

area, the adult should lessen the demand and increase the playfulness and 

helpfulness.  

5. Every 15-30 seconds, the adult should present a learning opportunity which 

the child has the opportunity to respond to such as an opportunity to imitate 

an action or to make a choice between two items.  

6. It is ok if the child does not respond to every learning opportunity, the idea is 

to increase the amount of opportunities that are presented. Typically 

developing children will not take every offered item or imitate every action, 

however it is important to continue to present opportunities and model 

responses.  

7. After 5-10 minutes of engaged play, the adult should slight pull back and 

allow the child some space to play independently unless they continue to 

seek the adult out. This will allow the adult some time to prepare the 

environment by cleaning up some activities that are not being used and 

prepare the next set of activities. It also allows the child to have some time to 

generalise their skills to independent play.   

8. Allow the child to play without demand for approximately 5 minutes before 

re-joining in their play again.  
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Week 9 Goal.  Reflect on which activities were easier to engage the child with and 

which activities were more difficult to engage the child with? 

Week 10. Troubleshooting what is not working  

This session is designed to allow extra time, suggestions and ideas to address 

any of the weekly targets in which you feel the child is not progressing through.  

Week 11: Creating learning opportunities during meal-time  

Mealtimes are a daily occurrence that allow for a variety of learning 

opportunities to naturally be presented in a familiar and predictable routine. From 

commenting on what the child is eating, to having the child request for more of one food 

or a different food, to practise receptive instructions and even vocal requests. 

Additionally, while the child is in the high-chair many distractions are eliminated and 

they are not easily able to escape. This creates opportunities for higher engagement as 

there is less stimuli competing for the child’s attention and it is easier to maintain 

control over the materials. 

Procedure. Meal-Time Routines 

1. Create a predictable routine for eating to allow the child to understand each step 

and prepare for what is coming next. An example of a routine could be: Showing 

the child the plate on their high-chair and saying “First we wash hands” then 

bring the child to wash their hands, highlighting the steps of handwashing.  

Washing hands can include its own routine such as “3,2,1, water on” “soap on” 
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followed by a song for the duration of scrubbing, rinsing and drying and lastly 

something to close off the routine “3,2,1, light off”.  

2. Guide the child to the high-chair and model “arms up” as vocal instruction is 

presented. This allows the child to practise imitating as well as following 

instructions.  

3. Hand the child a cup without liquid in it and have them hand it back to the adult 

for as a request for juice to be poured into the cup.  

4. Show the child two plates, one with their food on it and one with no food on it 

and have them make a choice by pointing to which plate they would like.  

5. If they are motivated to eat, load their spoon or fork and then place back down 

on the plate. Have them independently take their utensil to their mouth. You can 

then support their scooping up food through physical prompting or have them 

follow an instruction to give the adult the utensil, have the adult load the utensil 

and hand it back to the child.    

6. When the meal is finished, close off the routine by having the child imitate 

wiping their face or follow receptive instructions to wipe the various parts of 

their face. Provide an instruction such as “clean your ….. mouth” and then model 

it and prompt them if necessary. Select another facial feature such as chin and 

repeat. This will teach imitation, following instructions, self-care skills and body 

parts all at the same time. 

7. When the child is finished, the adult can provide the instruction “give me the 

cloth” with an outstretched hand and practise them following a simple 

instruction.  
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8. The adult can say “all done” and then “arms up” and have the child imitate 

“arms up” as they are lifted out of their high-chair.  

9. Meal-time routines can vary greatly based on environment, family traditions and 

child’s feeding behaviours, however the above procedure is noted to provide an 

example of how detailed a meal-time routine can be.  

Trouble-Shooting. There are only a few instances per day when the child’s mobility is 

limited due to something naturally restraining such as a high-chair.  In order to 

maximize this opportunity, it is recommended to limit all electronics from meal-time. If 

the child is currently using electronics at the table, the electronics can be faded to a 

reinforcement for a bite of food and then continue to thin the schedule of reinforcement 

until electronics are completely removed from meal-times.   This will free up the child’s 

attention and reduce distractions to allow for greater social engagement during meal 

times. 

Week 12: Dressing and Bath-time 

Similar to meal-time routines, the focus of this week will be highly 

individualised to the child however an example of each routine will be presented to 

demonstrate the amount of learning opportunities that can be incorporated into these 

naturally occurring daily activities by using the skills acquired in the first 10 weeks of 

this curriculum.  

Dressing. As most infants and toddler are not yet toilet trained, a dressing routine can 

happen every time a diaper change is needed, therefore provided frequent opportunities 

to embed predictable learning opportunities into this routine.  
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Sample Routine:    

1. Create a dressing table/diaper change area where diaper changes will take place.  

2. Select or create a song or fun phrase that can be paired with the diaper change 

which will signal to the child that the changing routine is beginning  

3. Narrate the instructions for your child so they are pairing the language with what 

is happening to their body. i.e. lay down, pants off, one leg, two legs, diaper off, 

etc.) 

4. Sing the song as you are cleaning the child. This allows them to know that it is 

coming to an end shortly and make the routine more predictable.  

5. If the child is calm laying on their back, the adult can introduce a sensory social 

game such as Peak-a-boo, tickles or this little piggy. Similar to the highchair, the 

change table has the potential to have your child away from many distracting 

stimuli therefore it can be a great time for social engagement. 

6. Continue with narrating instructions such as “Stand up, pants up, all done”  

7. The routine can conclude with the child bringing the diaper to the waste bin. If it 

is far away, have a closer bin where the child can practise dropping the diaper 

into a closer bin and the adult can always place it in the proper bin after.  

Bath-Time – Here is an example of a bath-time routine 

1. Similar to the dressing routine above, an undressing and dressing routine can be 

incorporated at the start and end of bath time.  

2. When the bath is ready, model “arms up” and the child lifts their arms up lift 

them into the bath.  
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3. Once the child is in the bath, the adult can have them select between two items to 

select their bath toys or place items just out of reach and have them indicate with 

a point or vocal approximation for their preferred toy.   

4.  The adult can make a game out of washing body parts by saying “I’m going to 

wash your (pause) tummy” and then playfully wash their tummy. Choose 3 body 

parts to focus the game on so that the child hears the same word paired with their 

body part more frequently.  

5. When it’s time to get out of the bath, we can say “Goodbye” paired with a wave 

to the bath-toys one by one.  

6. The adult should continue to narrate the instructions associated with drying off. 

i.e. “I’m going to wrap you up in the towel. I’m going to dry your (pause) 

tummy.”  

7. Bath-time is likely to be followed with another dressing routine or bedtime 

routine that can incorporate many of the same steps and same targets and should 

be equally predictable.
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7.0.0 Discussion 

The purpose of this cluster of studies (SLR, pilot and main) was to identify the 

earliest symptoms of autism in infancy, to design an effective intervention to address 

pre-diagnostic symptoms of autism in children less than 18 months of age and to provide 

a systematic procedure that can be replicated and disseminated. This chapter includes a 

discussion of major findings related to each individual study: (1) the systematic 

literature review: examining the earliest behaviour symptoms of autism in infancy, (2) 

phase one and two of the pilot study: examining the feasibility of a parent-mediated 

service model and behaviour analytic intervention to address autism symptoms in 

infancy, (3) the main study, and 4) the creation of the Sequential Parent Curriculum 

(SPARC) as a tool which combines the key considerations of addressing autism 

symptoms in infancy: a) its reliance on evidence-based practise, b) the importance of 

parent involvement, c) the role of neuroplasticity, d) the importance of accessibility for 

dissemination of best practise and capacity building. The chapter concludes with key 

contributions of this dissertation and opportunities for future research.  

7.0.1 The purpose of this cluster of studies is to:  

1) Extend what we know by providing a systematic literature review of the 

earliest behavioural signs of autism in the first 18 months of life, which can 

be used to further guide early detection screening tools and assessments.  

2) Develop an original low-intensity parent-mediated comprehensive treatment 

model to address the social-communicative deficits with children that are 

showing signs of ASD.  
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3) Evaluate the feasibility, efficacy, and social validity of a low-intensity 

parent-mediated intervention model to treat autism symptoms in infants and 

toddlers showing signs of ASD.  

4) Provide a step-by-step procedural training manual for clinicians and parents 

to guide intervention of infants showing signs of ASD.  

The results of each study have important implications when examined individually as 

well as when seen as a cluster of interlinked studies.  

7.0.2 Systematic Literature Review   

Early intervention is essential for children to maximize their developmental 

trajectory and reach full potential, however one of the biggest barriers to early 

intervention is early detection. In order to improve early detection, research must focus 

on the earliest manifestations of the disorder in infancy. A comprehensive literature 

review was conducted by Zwaigenbaum et al. (2014) summarizing key findings of early 

signs from research up until the end of 2013. A few notable limitations to this study is 

that it did not use a systematic review methodology, nor did it focus solely at early signs 

that differentiate the high-risk atypical or typical development from high-risk-ASD 

development. Five years have now passed since its publication and the area of early 

behaviour symptoms has continued to spark interest, leading to dozens more 

publications on the topic. Therefore, the first component of this dissertation set out to 

address a major gap in the current literature regarding the earliest manifestations or 

symptoms of ASD during infancy and early toddlerhood. 

It is well documented across high-risk research that the younger siblings of 

children with autism that do not go on to receive a diagnosis of ASD often still show 
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developmental differences compared to low-risk no ASD children. More specifically, 

children who are HR-no ASD will often present with a range of less severe symptoms 

than HR-ASD but present with more symptoms than LR-no ASD. An important 

contribution of the current systematic literature review focuses on where the children 

with HR-ASD differ from all the other groups, thereby providing a summary of early 

signs that are exclusive to the group that will eventually be diagnosed. This distinction 

was intentionally examined in order to more clearly show symptoms associated with a 

future ASD diagnosis rather than symptoms more associated with HR group 

membership.  

7.0.3 SLR Key Findings 

Firstly, the systematic literature examining the earliest signs of ASD which are 

exclusive to HR-ASD population retrieved through 19 studies published over the 

previous 5 years revealed a few new findings as well as provided additional support for 

previous findings. One of the most significant findings to come out of the SLR study is 

regarding the loss of skills or regression in development as an early sign of ASD in and 

of itself. Prevalence estimates of regressive onset of ASD were believed to be more of 

an exception than the rule, however changing the way regression was measured has 

greatly altered the understanding of the elevated prevalence of regressive onset of ASD. 

Ozonoff et al. (2018) examined regressive symptoms by tracking regression 

prospectively and dimensionally versus retroactively and categorically. More 

specifically, by measuring the frequency of the same behaviours at prospective visits 

using dimensional scales, a decrease in the frequency of social communication skills 

was observed in 88% of the HR-ASD sample but was not present in the HR-no ASD 
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sample. However, when asking parents to report if regression occurred over the past 6 

months only 30% (approximately) of parents reported a loss of skills in the same HR-

ASD sample. Regression of skills was only observed in those children that would later 

be diagnosed and not in those that were HR who would not go on to receive a diagnosis.  

Additional key findings reported various social communication deficits including 

atypical coordination of eye-gaze, decreased eye-contact, joint attention and anticipatory 

smiling (Gammer et al., 2015; Gangi et al., 2014) as well as lower rates of smiling, 

positive affect and using gestures to communicate (Filliter et al., 2015; Gordon et al., 

2015) seen in children with HR-ASD compared to HR-no ASD or LR comparison 

groups in 9 to 15 months of age. More interestingly, Gangi et al. (2017) found that 

children at 12 months of age in the HR-no ASD and LR group spent more time looking 

at a familiar person such as a parent compared to an unfamiliar person whereas children 

who would later go on to receive a diagnosis of ASD did not spend more time looking at 

the familiar person compared to the unfamiliar person and overall spent less time 

looking at either person than the comparison groups. A study by Bedford et al. (2016) 

analyzed symptoms by gender and found that an inability to disengage attention and 

deficits in gaze following were reliable predictors of a future diagnosis of ASD in males 

only but not within the female sample. With regards to motor skills, HR-ASD and HR-

no ASD both showed delayed stationary tasks such as “pull up to sit” however the HR-

ASD group differed from the HR-no ASD group in visual-motor tasks such as a goal 

directed reach for an item (Lebarton et al., 2019). Higher frequencies of motor 

stereotypy and repetitive behaviours at 12 months of age significantly differentiated HR-

ASD groups from HR- no ASD and LR groups (Elison et al., 2015; Wolff et al., 2014).  
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Lastly, beginning as early as 6 months, parents of HR-ASD began reporting a higher 

number of concerns across multiple development domains compared with HR-no ASD 

and LR groups (Sacrey et al., 2015). Interestingly, all three groups reported a similar of 

variety of concerns across the domains, however HR-ASD parents reported a greater 

number of concerns overall as well as a greater number of sensory and motor concerns 

at 6 months and a great number of sleeping, sensory, social and play concerns by 12 

months. In fact, the HR-ASD group consistently reported more sensory concerns at all 

visits compared to other groups.  

7.0.4 Interpretation of Findings 

 With the heterogeneity in the onset of ASD, the biggest challenge has always 

been identifying reliable symptoms that would warrant further investigation and 

screening and potentially lead to early diagnosis. This challenge of a vast breadth of 

early symptoms was echoed by the findings of the present SLR, with symptoms 

spanning many developmental domains. In the literature review conducted by 

Zwaigenbaum et al. (2014), it was noted that future research should focus on the 

identification of early markers that can be measured through direct observation in 

routine clinical practise and supported by parental observations. Perhaps one of the most 

reliable and straight forward ways to capture the breadth of early symptoms in a routine 

clinical practise would be to further the regression research by Ozonoff et al. (2018) into 

a readily available screening tool. Ozonoff et al. (2018) noted that parent report focusing 

on prospective measurement of current functioning through behaviour analyzed against 

previously collected prospective measurements of the same individual is a reliable 

indicator of ASD by 12 months of age. Zwaigenbaum et al. (2014) further noted that 
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future efforts should more heavily focus on early symptoms in which final outcome data 

are provided, as many HR children display a variety of symptoms, however the vast 

majority will not go on to be diagnosed with ASD. A regression of social 

communication skills seems to be the only known indicator at 12 months of age that 

substantially differentiates the HR-ASD group (88%) from HR-no ASD (12%) and LR 

groups (null). As the previous SLR (2014) summarized that reliable behaviour markers 

had yet to be identified for children 12 months of age or younger (Zwaigenbaum et al., 

2015), Ozonoff et al. (2018) have seemed to dispute that claim by simply changing the 

way regression was being measured. Additionally, it was noted in the findings by 

Zwaigenbaum et al. (2014) that standardized assessments showed a slowing of the 

acquisition of new skills of early development over the first two years of life which is 

in-line with current findings and common logic that if previously acquired skills are 

being lost, this will also affect the rate of acquisition of new skills.  

Future directions will need to examine if regression is more likely in a HR-ASD 

sample compared to a LR-ASD sample, i.e., whether a loss of skills is a good indicator 

of ASD regardless of risk status or whether regression is more uniquely a symptom 

within the children who already have a sibling with ASD. Additionally, an important 

future direction  to further address this finding would be to develop a screening tool 

which will use prospective and dimensional reporting to track regression of skills over 

the first year of life. Enabling parents with the tools to prospectively track their child’s 

development could allow for earlier identification, diagnosis and treatment.  

Furthermore, having additional ways to identify atypical development allows 

parents and practitioners to intervene prior to the full onset of the diagnosis.  



Running head: USING PARENT-MEDIATED INTERVENTION 261 

Other key findings of the present SLR corroborate previous findings that delayed motor 

skills or atypical stereotyped or repetitive motor skills are indicators of ASD (Choi et al, 

2018; Elison et al., 2014; Lebarton & Landa, 2019; Sacrey et al., 2015; Samango-

Sprouse et al., 2015; Wolf et al., 2014). Additionally, social communicative behaviours 

such as the use of gestures, eye gaze, social smiling, anticipatory smiling, responding to 

name, and various forms of imitation continue to make up the bulk of the research 

regarding the earliest symptoms, however often times these behaviours are still present 

in the HR-ASD population but reported as less frequently occurring than in HR-no ASD 

and LR comparison groups (Bedford et al., 2016; Filiter et al., 2015; Gammer et al., 

2015; Gangi et al., 2014; 2017; Gordon & Watson, 2015; Nichols et al., 2014; Rowberry 

et al., 2015; Sanefuji & Yamamoto, 2015). The understanding that the majority of social 

communicative early symptoms appear as deficits or are observed less frequently 

contributes to the difficulty of early identification of ASD symptoms, as infants who 

will later go on to receive a diagnosis are engaging in social communicative behaviours 

but often less frequently than typically developing children, making it difficult to the 

untrained eye to identify them. This provides further support to the notion that 

prospective dimensional screening tools may allow for more accurate observation of a 

current frequency of social communicative behaviours which can be compared against 

norms of neuro-typical development.  Many of the current early symptom screeners 

such as the most commonly used M-CHAT, require a retroactive and categorically 

forced choice rather than a prospective dimensional rating. i.e. “Does your child look 

you in the eye for more than 1 second? Yes or No”. The accuracy of early screening 

tools could potentially be improved by changing such question to “In the next ten 
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minutes tally the number of times your child looks you in the eye” and then have that 

frequency compared to typical norms. Further research would be required to test such 

hypothesis.  

7.0.5 SLR Limitations  

It is important to examine the quality of studies that comprise a SLR or meta-

analysis. The quality assessment for the present SLR revealed that six of the 19 studies 

or approximately 32% of the studies obtained a moderate quality score whereas the 

remaining 68% of the studies were considered high quality. The predecessor literature 

review examining early signs of ASD research (Zwaigenbaum et al., 2015) not only 

does not utilise a replicable review methodology but also does not contain a quality 

assessment of the studies included.  

The second limitation of the present SLR is that only two of the 19 studies 

(approximately 10%) used a normative population sample and not a high-risk sample. 

There is a logistical and statistical tendency for researchers to use a high-risk sample of 

children when studying early signs of ASD, however this can create limitations with the 

generalizability of the results. Of the 17 studies included in the SLR which used a HR 

sample, HR-no ASD and LR-no ASD developed as distinct groups with the HR- no 

ASD group showing less symptoms than the HR- ASD group however less symptoms 

than the  LR- no ASD group. As it is difficult to recruit a large LR-ASD group for a 

prospective infant study, the majority of the research has been conducted with high risk 

populations therefore it is unclear to what extent the findings generalise to a low risk 

population (Zwaigenbaum et al., 2015). As much of the early signs research guides our 

awareness and dictates the development of early detection assessments and screening 
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tools, we may be failing to identify ASD in low risk populations (such as the first child 

population) that do not have an increased genetic risk. The earliest signs of ASD appear 

to take on a heterogenous trajectory where no single sign has been identified as a 

reliable indicator when examined in isolation and instead assessing each additional early 

symptom as posing a cumulative risk has proven reliable. Acknowledging that ASD 

cannot yet be determined by one symptom underscores the importance of using early 

screening tools which examine cumulative risk. It is imperative that clinicians and 

practitioners are using these tools along with clinical judgment and parental reports to 

guide ASD risk and developmental surveillance.  

Findings and Implications of important studies not included in the SLR. 

Dozens of additional important studies have been published in the previous five years 

but were not included in the current SLR due to not meeting inclusion criteria. Many 

studies either did not report on final diagnostic outcomes or their findings were not 

clearly differentiated between HR-ASD and HR-no ASD. Nonetheless, there are notable 

results that can have important implications for future research. A systematic review of 

parent-infant interaction in infants at risk of autism focused on the differences in parent-

infant interaction styles to determine how atypical emergence of social communication 

in the infant affects the interactive behaviour of the parent across HR-ASD, HR-no ASD 

and LR groups (Wai Wan, Green & Scott, 2018). Overall, parental interactions with HR 

infants demonstrated lowered interactive reciprocity with infants who displayed 

preverbal communication delays, deficits in gestures use and vocal-gesture coordination 

and limited variation in babbling, in that when infants displayed such behaviours some 

parents responded with decreasing social input towards the infant and reciprocity (Landa 
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et al., 2007; Ozonoff et al., 2010; Yoder at al., 2009). A study by Chawarska et al. 

(2016) evaluated differences in social attention for female HR siblings to further 

investigate the finding that females are four time less likely to be diagnosed with ASD 

than males. This study utilised eye-tracking devices to observe orienting to social 

stimuli at 6, 9 and 12 month intervals and found that HR females showed greater social 

attention towards faces than HR males but also more social attention than LR males and 

females. Although the results did not look at final outcome of diagnosis, the finding that 

HR female infants are engaging in higher rates of social referencing compared to LR 

females, could be a significant barrier to early diagnosis for females as it is often a lack 

of social orienting and eye-contact that trigger parental concerns.  

A handful of studies have examined differences in vocalizations and cries within 

the first year of life, finding that HR infants and more specifically HR- ASD infants will 

exhibit shorter cry units than LR- infants although phonation, overall duration and 

frequency did not significantly differ across groups (Uniwin et al., 2017). A similar 

study examined canonical vocalizations across infants at risk and revealed that infants in 

the LR group engaged in significantly more variation and frequency of well-formed 

consonant-vowel syllables than the HR infants, however HR-ASD and HR-no ASD did 

not show significant differences from each other (Garrido et al., 2017).  

Numerous studies examined delays or atypical motor development in HR infants 

and motor imitation ability at 12 months has been positively correlated to expressive 

vocabulary by 18 months across HR and LR groups (Ingersoll, 2008; McDuffie et al., 

2007; Edmunds et al., 2017).  The ability to engage in responding to joint attention such 

as following an adult’s point or eye-gaze and imitation together were better predictors of 
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expressive language across HR and LR groups; this is believed to be in part due to the 

motor skills required to imitate others plus responding to joint attention is also needed to 

develop a more sophisticated social-communication repertoire including higher levels of 

expressive language (Edmunds et al., 2017). Leonard, Bedford, Pickles, Hill and the 

BASIS team (2015) provided further support that poorer early motor skills tested on the 

MSEL at 7 months of age predicted poorer expressive communication outcomes at 18 

months of age. When children begin to walk, they are better equipped to engage in a 

higher frequency of sharing objects with others, as their hands are free, and they have 

the ability to more quickly access the adult compared to crawling. However, HR infants 

at 14 months of age displayed greater deficits in postural control and engaged in fewer 

posture changes, less sophisticated postures and more time sitting than LR infants, 

leading to less frequent object sharing with adults (Srinivasan & Bhat, 2016). 

Furthermore, motor abilities to engage in object exploration differed in HR and LR 

groups as early as 6 months and continued through the first year of life. Typically 

developing infants displayed greater ability to grasp a rigid ball at 6 months and more 

purposeful dropping of objects at 9 months compared to HR infants (Kaur, Srinivasan & 

Bhat, 2015; Libertus & Shepard, 2014). Object exploration is believed to have a 

cascading effect on communication and cognition and HR infants were found to 

significantly differ from LR infants at 6 and 9 months of age with regards to visual and 

oral object exploration (Korteba, Leezenbaum & Iverson, 2014).  Infants at 10 months 

of age differed in their ability to demonstrate a reach to grasp of preferred object with 

HR infants showing a delayed impaired ability of the skills compared to the LR controls 

(Ekberg, Falck-Yitter, Bölte, Gredebäck and the EASE team (2015). Although motor 
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impairments are not considered to be a key diagnostic characteristic of ASD, motor 

impairments seem to be consistently one of the earliest observable signs which 

differentiate HR from LR infants and could potentially provide a valuable addition to 

the current diagnostic criteria. Other early signs research has examined the onset of 

sensory differences by examining the behavioural response patters or HR and LR infants 

to sensory stimuli. Atypical sensory responses include hypo-responsivity, hyper-

responsivity and sensory seeking behaviour.  

Sensory seeking behaviour is defined as the enhancement or prolonging of a 

non-social object or event such as mouthing objects, visually examining spinning 

objects, or intensely rubbing various surfaces (Ben-Sasson et al., 2009). Atypical 

sensory seeking behaviours during the first 18 months of life were seen to be the most 

common sensory responses among HR infants and HR infants displayed significantly 

more sensory seeking behaviours than LR infants at 18 months of age (Damiano-

Goodwin et al., 2018).  

Infant development relies on infants to understand the connection between their 

actions and the consequences of their environment by using previously obtained 

information and applying that information to new contexts. An inability to apply 

previous knowledge to changing contingencies could have a significant impact on the 

infant’s ability to acquire new behaviours. Using two identical looking baby rattles, one 

which made sound upon shaking and one that was silent, typically developing infants 

would show extinction burst behaviour when given the rattle that was silent after they 

had engaged with the rattle which made a noise, demonstrating a generalised 

expectation that rattles should make noise based on their previous knowledge. However, 
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HR infants did not demonstrate this extinction burst behaviour and began shaking the 

silent rattle with a much lower intensity thereby not transferring expectations of a 

previous environmental contingency (Northup, Libertus & Iverson, 2017). 

7.1.0 Pilot Study  

With the advancements in identifying very early signs of autism, easy to use 

early detection screening tools continue to improve their sensitivity and specificity, 

ultimately increasing the capacity and reach that these tools can have across urban and 

rural areas. In 1987, Ivar Lovaas published a study which broke the ground for further 

studies to establish early intensive behavioural intervention as a best practise for 

children between the ages of 3 to 7. With the recent ability to identify ASD symptoms in 

children as young as 12 months of age, research has begun to examine best practises for 

intervening during infancy and toddlerhood.  

Secondly, as pre-diagnostic best practises are established, an identified barrier is 

how to build a service delivery model that can co-exist in the already exhausted autism 

services that are available in the community. More precisely, there is already a shortage 

of autism providers worldwide, therefore key considerations of a pre-diagnostic service 

model should include ease for current practitioners to obtain training and a shift towards 

more sustainable and cost effective interventions. A parent-mediated service model is 

not only more developmentally appropriate for this age group, it also addresses concerns 

of funding and exhausted resources, allowing behaviour analysts and other clinicians to 

have a greater reach and ability to disseminate early intervention services. Lastly, the 

greatest benefit to advancing pre-diagnostic intervention is not solely in reducing 

intervention costs or reducing the burden on clinical services, but also in capitalizing on 
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the neuroplasticity of the developing brain by intervening during the most 

transformative period. By intervening during the second year of life, this allows for the 

largest gains to be made and the possibility to catch children up to their peers before 

they enter school (Rogers et al., 2014). 

The current pilot study set out to examine the feasibility of a 12-session parent-

mediated intervention model along with establishing and sequencing key target 

behaviours into easily understood lessons that can be quickly acquired within one 

session of training per lesson. The 12-session parent-mediated intervention effectively 

increased social communicative behaviours such as eye-contact and responsivity and 

effectively replaced repetitive stereotyped behaviours with functional play and toy 

exploration. Additionally, the parent participants were able to acquire various skills, 

such as effective ways for providing many learning opportunities for their child to 

engage in various forms of expressive, receptive and social communication and creating 

more successful opportunities for their child to engage in motor and vocal imitation. The 

initial phase of the pilot study allowed for more experimental flexibility which was 

essential to distilling key theoretical components into easy to implement lessons which 

could be mastered by both parent and child within the span of a week.  

7.1.1 Phase 1: Key Findings 

The very first dyad, Tim and his mother, showed the most remarkable progress 

and in the shortest amount of time. By 9 months of age, Tim was often engaging in 

restrictive and repetitive behaviours such as banging items to head, tapping fingers on 

head, watching fans and spinning car wheels. These restrictive and repetitive behaviours 

were one of the causes the parents sought an ASD assessment. Additionally, Tim’s 



Running head: USING PARENT-MEDIATED INTERVENTION 269 

refusal to make eye contact, to orient towards parent when his name was called or to 

orient towards playful sounds were other warning signs for his parents. Tim’s eye 

contact increased from 0% to 80% of the intervals across the 12 sessions of intervention 

and his head-banging was fully eliminated by the 7th session of intervention. At 18 

months of age, Tim could spontaneously emit more than 30 tacts, followed simple 

instructions with gestures (e.g., “Give to mama”, “Go get the…” “Put in…”), imitated 

actions during play and songs both spontaneously and on demand, had a large repertoire 

of play skills including closed ended toys (e.g., ring stacker, shape sorter and inset 

puzzles), and engaged in symbolic play by feeding, rocking and putting a baby to sleep. 

Informal follow-up conversations with Tim’s mother have indicated that he thrived in 

preschool and has recently begun kindergarten without any additional support or 

individualised education plan required. Throughout the intervention, Tim’s mother 

increased her vocalizations by almost 80% and the presentation of learning opportunities 

by close to 70% from baseline scores. The changes in target behaviours highlight that 

significant gains can be achieved with parent-mediated intervention in a very short 

period of time. An advantage of individualised coaching sessions allowed for the 

flexibility of topics to be adapted and re-ordered based on the child’s interest and 

ongoing progress. 

7.1.2 Phase 1 Interpretation of Findings 

When examining all 10 infant/parent dyads that comprised the pilot and main 

study, there are a few anecdotal observations and hypotheses of why an infant/parent 

profile such as Tim and his mother, would be ideal for parent-mediated intervention. 
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Firstly, Tim was an only child and his mother had left her job to focus fully on Tim’s 

delayed development. Therefore, when incorporating the intervention into daily 

routines, Tim’s mother did not have the duties of taking care of other children or 

balancing a career outside of the house. This led to a lot of time dedicated to 

implementing the intervention with Tim. Secondly, Tim’s mother had seen 3 different 

professionals before finding a pediatrician who had an expertise in very early diagnosis 

and who was able to refer her to this study. This persistence in the face of dismissal 

displays the motivation and vigor with which she approached all of the sessions. Tim’s 

father also participated in many of the sessions as well as a grandparent. Having 

multiple family members participate in the intervention could be a reliable indicator of 

the support system that both Tim and his mother availed of. With maternal depression 

rates higher among mothers of children with ASD, having a support system can help 

ameliorate the risk of depression and anxiety, which in turn can lead to a stronger sense 

of self-efficacy as a parent and having a positive impact on the infant/parent 

transactional relationship. Secondly, due to a long history of Tim not responding to his 

name, mother’s voice, songs, books, or bids to play, it is likely the parent’s behaviour 

had been put on extinction from a lack of response from Tim, thereby decreasing the 

frequency of their vocalizations, eye contact or initiating bids to play with Tim . During 

baseline, Tim’s mother displayed very low levels of eye contact and vocalizations 

towards Tim (21% and 31% respectively). However, with some strategic instruction 

which capitalized on Tim’s interests, both his mum and Tim were able to experience 

some early success in the form of strong and immediate reinforcement. Lastly, Tim 

seemed to demonstrate age appropriate fine and gross motor skills, which allowed him 
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to more accurately imitate a wider variety of targets and his exploration of toys was not 

inhibited by motor delays. Although phase one of the pilot study only had one 

participant, it was an essential phase for developing the teaching curriculum which 

would become the foundation of SPARC. With only one participant and only two 

baseline data points, experimental control was loosely achieved, however key 

experimental changes were implemented for phase two of the pilot and study, with 

further refinements made for the main study, exponentially increasing internal validity.  

  7.1.3 Phase 2 Key Findings 

Phase two of the pilot study expanded on the learning of the first phase by 

replicating results across another 4 dyads with a broader age range and various family 

differences, thus providing greater support for the internal and external validity of the 

intervention. Participants in the second phase ranged in age from 8 to 15 months at 

intake, two out of the four had siblings and more complex home situations. Learning 

from phase one was transferred to phase two which by making the following 

improvements: (1) expanding the 12 sessions of intervention to span over 12 weeks 

rather than 6 weeks, (2) following a pre-selected sequence of targets, (3) using verbal 

behaviour as a framework for teaching communication targets, (4) adapting primary 

dependent variables to include presenting learning opportunities (parent) and responding 

to learning opportunities (child), (5) the addition of the AOSI as a secondary measure to 

more reliably capture the change in autism symptoms by using a clinician-led semi-

structured assessment in addition to other parent-reported secondary measures. The 

results from the four participants in the second phase of the pilot showed that the 12-
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sessions of parent-mediated intervention were successful at increasing all target 

behaviours across all social communication target behaviours in parents and infants 

using ABA, the analysis of verbal behaviour, NET, and generalization as the core 

teaching principles. This phase contributed to the literature by successfully utilizing well 

established ABA principles in an intervention package aiming to treat autism symptoms 

in infants, that can be implemented by parents under the guidance of an adequately 

qualified professional (e.g., Board Certified Behaviour Analyst®) but does not require 

additional certifications or credentialing. Furthermore, findings corroborated previous 

literature that using low-intensity parent-mediated intervention (12 sessions distributed 

over 12 weeks) is an effective way to reduce autism symptoms and increase appropriate 

social communication behaviours such as eye contact and responding to learning 

opportunities (Beaudoin et al., 2014; Oono et. al, 2013; Rogers et al., 2014). Another 

key contribution of this study is that significant changes were seen with a participant 

who was only 8 months old at the start of the intervention, which is one of the youngest 

participants to ever be reported in studies similar to this one (Rogers et al., 2014).    

7.1.4 Phase 2 Interpretation of Findings 

With the addition of 4 new parent/infant dyads, greater variability in baseline data 

of parent and infant skills were observed, with one of the four parents already 

demonstrating close to 100% of target behaviours during baseline. All participants were 

recruited through the same ABA clinic in Vancouver, Canada, however one of the four 

participant’s (Arshya) parents expressed interest to participate in the study out of 

curiosity but did not have developmental concerns regarding their infant. Arysha had a 
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three-year old sister diagnosed with ASD who was enrolled in EIBI at the clinic. 

Although Arshya showed “at risk” scores across all three screening tools, parents still 

did not express concerns. This was in contrast with the other three participants who were 

community referrals who had sought out treatment and were ultimately referred by the 

in-house pediatrician to the study. Although Arshya’s family did participate in the study 

in its entirety, some sessions were missed and had to be rescheduled and the parent 

required more teaching to reach mastery criteria on various topics compared to the 

families who came through the community referrals. Arshya and her mother showed the 

most modest improvements across all target behaviours, and infant and parent 

behaviours decreased slightly at 1 and 3 month follow-ups from intervention. Similar 

findings were seen in Rogers et al. (2014) between community referral families and 

infant sibling families with regards to participation in their study, i.e., families which 

were actively seeking intervention showed greater improvements compared to families 

who had passively joined the study due to meeting inclusion criteria. Arshya was also 

the only participant with two other siblings, one of which who had a diagnosis of ASD, 

and had two working parents. The other participants had fewer siblings and at least one 

full-time stay-at-home parent. Future studies can examine which components of family 

profiles (number of children, support network, level of concern, full versus part-time 

work of main caregivers, etc.) most reliably correlate with positive outcomes of parent-

mediated intervention.    

Significant improvements were seen across the sample, as parental vocalizations 

increased from an average of 66% during baseline to 100% by the follow-up sessions. 

Parental eye contact increased an average of 30% from baseline sessions to follow-up 
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sessions. Furthermore, the most significant change of the parental target behaviours was 

observed in providing learning opportunities which increased on average by 42% over 

baseline. Phase two target behaviours for infants showed tremendous change across 

both primary target behaviours and screening tools. Infants responded to learning 

opportunities on average 47% more by the end of the intervention, however parents also 

provided many more opportunities to respond. Most notably, infant eye contact 

increased from an average of only 19% of the intervals during baseline to an average of 

73% at the 3-month follow-up, which is almost a threefold increase. The ITC, M-

CHAT-R and AOSI were re-administered at the 1-month follow-up and all four 

participants risk status changed across each assessment, either moving from “high risk” 

to “moderate or no risk” or moving from “concern” to “no concern”. 

It is important to consider maturation as the primary threat to the internal 

validity of such intervention; therefore, it is important to examine the change of score 

on top of what would be expected as a result of typical child development. An RCT of a 

similar parent-mediated intervention found that while the control group of high-risk 

infants who did not receive intervention still saw a decrease in total AOSI score by an 

average of 1.77, the 12-week treatment group saw a decrease of approximately 4.15 in 

AOSI total score (Green et al., 2017). In the present study, AOSI scores decreased by 

an average of 4.33 per participant, slightly more than the larger treatment group effect 

registered in Green et al. (2017) and significantly more than what would be expected as 

an effect of maturation alone. One additional measure in phase two was the addition of 

a parent satisfaction questionnaire in order to capture the social validity of this specific 

intervention. All parents completed the questionnaire with 94% of responses rating the 
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intervention as either positive or very positive.  

Phase two was invaluable for collecting quantitative as well as qualitative 

measures that would lead to the creation of the Sequential Parent Curriculum (SPARC) 

which could then be used and tested as the independent variable in the main study.  

7.1.5 Pilot Study Limitations: Phase 1 and 2 

As with most applied clinical research, there are limitations to consider. Firstly, 

the present study was comprised of a small sample of one and four parent/infant dyads 

in phases one and two respectively and lacked a proper control condition in the quasi-

experimental design. The ABA clinic in Vancouver which housed the pilot study 

provided resources (therapy room and man hours) to run this study, however due to 

limited resources, only two baseline sessions were conducted for each participant. With 

only two data points, stability in baseline prior to introducing the intervention could not 

be achieved. This resulted in 50% of target behaviours showing an increasing trend 

while 50% showed a decreasing trend. As each child varied in age at baseline and the 

start of intervention, when analyzed by chronological age, maturation does not seem to 

account for the change in behaviour once the intervention began. More specifically, 

children who were older did not perform higher in baseline with regards to eye contact 

and responsivity compared to the younger children in the sample. Additionally, one of 

the two primary target behaviours, eye contact should be intact by 9 months of age and 

typically developing children will show slight decreases in eye contact between 1 to 2 

years of age, therefore increases during this time should reflect the effect of the 

intervention and not maturation.  However, the certainty with which we can claim that 

the observed changes were due to the intervention is limited due to the use of a non-
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concurrent multiple baseline research design. The non-concurrent baseline was limited 

to only two data points during baseline and a stable baseline was not achieved. Since 

baseline measures were not taken concurrently nor extended in subsequent tiers, the 

pilot study can best be conceptualized as a cluster of 4 A-B design case studies. 

However, as research continues to emerge with larger control groups who do not 

receive intervention, we now have a fair indication of what an ‘at-risk’ trajectory would 

look like and what changes in development would be expected as a result of maturation 

alone and our participants’ scores outperformed these. Secondly, the M-CHAT-R was 

administered as one of three screening tools prior to its designed cut-off age of 16-

months with all four participants. The scores from the test should for this reason be 

interpreted with caution such that conclusions about the stability of the developmental 

trajectory with respect to ASD is unknown. However, Inada et al. (2009) examined the 

use of the M-CHAT in a sample of 318 infants aged 8-20 months and stated that 75% of 

the 16 social behaviours scored in the M-CHAT emerge in typically developing infants 

between 6 and 12 months. Furthermore, many of the items on the M-CHAT, such as 

using a point, responding to name, following a point, referencing an adult, social 

smiling and eye contact typically develop before the first birthday (Zwaigenbaum et al., 

2005), therefore it is assumed that lack of these is a good indicator of a developmental 

delay or ASD trajectory (Wright & Poulin-Dubois, 2014). Notwithstanding this 

limitation, the cut-off scores from the ITC and the AOSI indicated that all four 

participant’s development was considered “at risk” and of “concern”. This provides 

some support for the contention that the observed changes were not due to an 

uncontrolled variable and could rather be attributed to the parent-mediated intervention. 
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Scores across all three screening instruments in the present study were significantly 

higher than the average scores in similar research using high-risk infant samples. This is 

likely explained from the fact that many “at-risk” infant samples are considered “at-

risk” because they have a sibling with ASD. In the present study, three out of four 

participants were referred to the study because their parents noticed ‘red flags’ very 

early in their development, therefore the severity of the symptoms may be greater than 

in a larger sample of infant-siblings who are still considered “at-risk”. 

7.2.0 Main Study  

The main study extends previous literature by providing a manualised sequential 

parent curriculum which can be implemented by parents, caregivers, teachers or entry 

level professionals under the guidance of an adequately qualified professional (e.g., 

Board Certified Behaviour Analyst®). Nearly all published infant interventions require 

additional specialized certifications and credentialing thereby limiting accessibility and 

reducing the reach and capacity of the science. Additionally, the main study provides 

initial support for the Sequential Parent Curriculum to assist when designing 

intervention programs for infants and toddlers showing signs of autism. Lastly, the 

main study corroborates previous research that meaningful behavioural changes can be 

achieved using parent-mediated intervention in as little as 12 sessions (Beaudoin, 

Sébire & Couture, 2014; Brian et al., 2015; Green et al., 2017; Rogers et al., 2014).  

7.2.1 Main Study Key Findings  

Results indicate that all primary target behaviours increased across parents and 

infants with the presentation of learning opportunities seeing the most modest change of 

an average of 23% across all five parents with results maintaining through the 3-month 
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follow-up; however, this could be slightly inhibited by baseline ceiling effects. Partially 

as a result of parents providing more learning opportunities, infants showed an average 

of 41% increase in responsivity to provided learning opportunities. Furthermore, infant 

eye contact also increased approximately 40% compared to baseline and maintained at 

the three-month follow-up, with three participants showing a 200% improvement after 

showing baseline levels of 25%, 21% and 12% respectively and engaging in eye contact 

in 75%, 76% and 63% of intervals by the end of the 12-week intervention. All five 

infants also showed notable improvements with responding to learning opportunities, 

beginning at an average of 19% during baseline and finishing the intervention with an 

average of 53%. Sara demonstrated the largest gains with an increase of 58% from 

baseline which maintained at the 3-month follow-up. The M-CHAT, ITC, AOSI and 

MSEL (R/E) were re-administered at the 1- month follow-up and showed significant 

decreases in autism symptoms and improvements in social communicative behaviours.  

The multiple baseline designed utilised in the main study indicates that the specific 

parent-mediated intervention documented by the Sequential Parent Curriculum was 

successful at increasing social communication behaviours that are imperative to 

ameliorate risk and severity of ASD symptoms through a systematically sequenced 

ABA lesson plan founded in (1) Verbal Behaviour (2) Natural Environment Teaching 

(3) Behaviour Skills Training with “in situ training” and (4) teaching for generalization. 

Social validity measures were collected via a parent satisfaction questionnaire at the 

end of the 3-month follow-up, indicating a high level of satisfaction with the 

intervention, results and ease to implement.  

7.2.2 Main Study Interpretation of Findings: 
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Between 0 to 3 years of age is the most transformative post-natal period of brain 

development, with new neural connections forming daily. As each month is essential 

during this period, the time-sensitivity of this intervention cannot be discounted, 

therefore using a multiple baseline design across participants instead of an RCT allows 

for children not to spend any critical month of development on an experimental waitlist 

or in a control group. All five infant participants in the main study showed dramatic 

improvements compared to their baseline performance across all primary and secondary 

measures. As previously mentioned, an RCT of a similar parent-mediated intervention 

found that a control group of high-risk infants not receiving intervention were likely to 

see autism symptom scores on the AOSI decrease by an average of 1.77 due to 

maturation while their treatment group decreased an average of 4.15 on total AOSI 

score. The main study demonstrated treatment effects of an average autism symptom 

reduction of 5.2 points of total AOSI score, showing that the changes are well beyond 

what could be explained by maturation as well as slightly better than previous literature 

has demonstrated. The additional secondary measures of the MSEL and ITC calculate 

age-equivalent standardized scores and therefore changes in the participants’ pre and 

post-test age-equivalent scores can also be used to observe expected maturation effects 

versus treatment effects. With regards to the MSEL, typical development (i.e., 

maturation effects) would assume that children would show one month increases on the 

standard assessment for each month in-between assessments. For the present study, 

approximately 4 months elapsed between baseline and assessments completed at the 1-

month follow-up, therefore a change of a 4-month increase to the age-equivalent score 

would be expected. Results indicate that the participants averaged a 14-month increase 
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for receptive scores and 15-month increase for expressive scores over the 4-month 

period, showing approximately a 10 month gain of skills that would not be accounted 

for by maturation alone. A notable contribution of the main study is that it provides a 

comprehensive and technological procedure to follow which can allow for direct and 

systematic replication from independent researchers. This allows greater access for 

researchers and clinicians in the field to further test and improve infant and toddler pre-

diagnostic intervention, thereby more swiftly building capacity and expanding reach of 

knowledge, intervention and services compared with previous literature that has not 

provided technological and comprehensive procedures within publications that could be 

easily be replicated by researchers, clinicians and caregivers.  

7.2.3 Main Study Limitation: 

As with the majority of single subject research, the sample was relatively small 

(5 parent-infant dyads); however, outcome data are similar to the treatment effects 

found in recent RCTs (Gammer et al., 2015; Green et al., 2017). Secondly, the M-

CHAT-R is validated for children between 16-30 months of age, however, it was 

administered as one of four screening tools prior to its designed cut-off age of 16-

months with four out of the five participants (the fifth participant was 16 months old 

when administration took place). Many of the items on the M-CHAT-R, such as using 

simple gestures, following a point, referencing faces, social smiling and joint attention 

are understood to develop before 12 months of age (Zwaigenbaum et al., 2005). In fact, 

as many as 75% of the items on the screener emerge in typically developing infants 

between 6 and 12 months (Inada et al., 2009). Thereby, significant deficits in these 

milestones even at 12 months of age should be a reasonable indicator of a 
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developmental delay or an ASD trajectory (Brooks & Meltzolf, 2005; Wright & Poulin-

Dubois, 2012). As documented in Table 2, scores from the ITC, AOSI and MSEL have 

indicated that all participants were “at risk” and showed “of concern” delays in their 

development at the time of intake and had substantially improved scores by the 1-month 

follow-up, above typical maturation results, which supports that the observed changes 

were not due to extraneous variables but could rather be attributed to the intervention.  

Another significant limitation is that all intervention sessions were conducted by a 

clinician (the author) with a decade of experience in early behaviour analytic 

intervention for autism, therefore it remains to be seen if results will generalise to those 

with much less experience in behaviour analysis or early intervention for autism.  

The nature of pre-diagnostic research and developing a teaching sequence is in 

very early stages across the field, with the majority of the research happening within the 

last five years (Brian et al., 2016, Green et al., 2018). The current study uses a single-

subject research design, more specifically a multiple baseline design across participants 

in order to evaluate the efficacy of a novel intervention sequence using a sample of five 

infants. Future directions should aim to evaluate the SPARC using a randomized 

control trial in order to provide further support for the original tool teaching curriculum. 

7.3.0 The Sequential Parent Curriculum: SPARC  

The SPARC is a 12-session early intervention curriculum designed to address 

autism symptoms in children between 8 to 18 months of age through parent-mediated 

intervention. The main components and lessons of the SPARC were developed during 

the pilot study on a sample of 5 infant/parent dyads and then tested in the main study 
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with another 5 infant/parent dyads using a multiple baseline design as reported in the 

main study. The SPARC significantly contributes to the field of pre-diagnostic 

intervention by providing 12 comprehensive and sequential lessons that make up the 

curriculum, readily available for clinicians to use and researchers to replicate. The five 

defining features and greatest implications of the SPARC are (1) the reliance on 

evidence-based practise, (2) the transactional benefits of using parents as primary 

interventionists, (3) the maximizing neuroplasticity, (4) the dissemination of science, 

and (5) a novel application of a verbal behaviour framework with an under-researched 

population.  

7.3.1 Evidence-Based Practise  

There is an urgent and persistent need to identifying EBP for autism intervention 

fueled by the increase in prevalence estimates of the disorder, thereby a greater number 

of resources that provide effective intervention are required (Odom et al., 2003). The 

SPARC was developed from a strategic selection of early intervention EBPs solely 

rooted in ABA. The SPARC teaches parents how to use differential reinforcement, 

prompting, motivating operations and shaping to teach verbal behaviour and other social 

communicative behavioural cusps. The 12-sessions of the SPARC are designed to be 

conducted in the home, with research supporting that interventions taught in the home 

are more effective than interventions taught outside the home for children less than 2 

years of age (Debodinance et al., 2017). Each lesson is designed to use the four 

components of Behaviour Skills Training plus in situ training (Beck & Miltenberger et 

al.,2009) to support parents reaching and maintaining mastery criterion most efficiently. 

Behaviour Skills Training was found to be even more effective when combined with 
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‘in situ’ training, allowing the modeling and rehearsal components to take place in the 

actual situation rather than a typical teaching setting, therefore creating a more 

realistic simulation (Himle et al., 2004; Johnson et al., 2006). By training ‘in situ’ 

parents get practise with real stressful situations under natural conditions and rapid child 

responses and by working through the situation with the child rather than with actors, 

results are more likely to maintain and generalise (Johnson et al., 2006).  

Furthermore, the SPARC uses a parent-mediated intervention model which has 

been supported in numerous similar studies (Brian et al., 2015; Green et al., 2017; Juffer 

et al., 2008; Kasari et al., 2014; Roberts & Bryson, 2015; Rogers et al., 2014). Although 

there are various family focused intervention models which are widely utilised 

throughout North America, it is essential that EBP continues to be at the forefront of 

decision making when selecting appropriate interventions. Although many relationship 

and developmentally-oriented parent-mediated interventions may appear to be 

comprised of similar components, it is imperative for clinicians, researchers, teachers, 

parents and other relevant stakeholders to become savvy consumers of science and 

evidence with regards to autism treatment, while allowing for new promising treatments 

to emerge. Relationship Development Intervention (RDI) and DIR (floor time) are 

relationship-based parent-mediated interventions with the goal of teaching through 

natural interactions among family members, however empirical research does not 

support their therapeutic claims (Gutstein et al., 2007). The Early Start Denver Model 

(ESDM) and Pivotal Response Training (PRT) are also promoted as relationship-based 

intervention models which often utilise primary caregivers as the primary therapists, 

however with both having strong ABA foundations, a moderate amount of evidence 
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supports the use of either model for early intervention (Coolican et al, 2010; Koegel & 

Koegel, 1999; Rogers & Dawson, 2010; Rogers, Dawson & Vismara, 2012; Verschuur 

et al., 2014). Applied Behaviour Analysis is a science committed to EBP through its 

experimental methods, philosophical assumptions and reliance on scientific knowledge, 

therefore it should be the basis for the development of the most effective interventions 

for this age group.     

7.3.2 The Transactional Benefits of Parent-Mediated Intervention  

The SPARC was specifically designed and tested to be implemented in the home 

by parents or caregivers as there are great advantages to using a parent-mediated 

intervention model. As children show atypical patterns of behaviour and communication 

development it is common for parents to respond in atypical ways, creating a bi-

directional or transactional cycle that can perpetrate atypical development and autism 

symptoms and severity if not addressed (Wan et al., 2013). Therefore, a parent-mediated 

intervention model during infancy to address autism symptoms can greatly reduce 

atypical parent-child interactions and as a result help to decrease more robust autism 

symptoms from further developing and by doing so it can also help to reduce parental 

stress (Ekas et al., 2010; Wan et al., 2013). Thus, an intervention such as the SPARC 

which promotes parent participation is essential in order to achieve optimal outcomes 

and greater generalization of skills (Kaiser and Hancock 2003; Schreiber 2010). In 

addition to greater improvement in child outcomes, parent-mediated intervention can 

increase self-efficacy which also improves parenting ability, with both in turn 

contributing to a reduction in parental stress (Nock & Kazdin, 2001). The SPARC 



Running head: USING PARENT-MEDIATED INTERVENTION 285 

teaches parents how to increase their responsivity through careful observation, providing 

a high amount of learning opportunities and through the delivery of both social and 

tangible reinforcement. Parental stress and depressive symptoms often manifest in 

decreased parental responsiveness which further reinforces communication delays and 

social referencing in a symptomatic child, leading to further delays which cause greater 

stress and further decreased parental responsiveness. The SPARC teaches parents easy 

responsivity techniques that increase their child’s social referencing and communication 

and thereby leads to likely improvements in parental self-efficacy and decreased 

parental stress. However, it is important to examine all aspects of the family situation 

and use clinical judgement to define the intensity and responsibility bestowed upon 

parents considering family emotional, psychological and financial support, parameters 

that will be further discussed in the subsequent future directions section.  

7.3.3 Maximizing Neuroplasticity  

It is well established that optimal intervention outcomes are correlating with very 

early intervention (Itzchak & Zachor, 2009; MacDonald et al., 2014; Reichow & 

Wohlery, 2009). A substantiated explanation behind this finding is due to rapid brain 

development and moldability that occurs during infancy better known as neuroplasticity.    

Neuroplasticity is the brain’s ability to create new neural connections, resulting in 

structural changes in response to environmental experience. The most effective and 

efficient time to address autism symptoms is at the first sign of their onset which can 

occur as young as 6 months but more reliably observed closer to 12 months of age 

(Green et al., 2015).  
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The SPARC provides a tool to immediately respond to autism symptoms without 

the further delay of acquiring hard to find training or resources, allowing the greatest 

capitalization on the neuroplasticity of the brain. Additionally, neural connections are 

shaped and pruned by environmental experience. The SPARC teaches parents strategies 

on how to create a more enriching environment through increased learning opportunities 

and shaping appropriate developmental activities that act as replacement behaviours for 

ridged and repetitive activities that inhibit access to an enriched environment. Many 

studies have provided support that very early intervention maximizes a child’s 

developmental potential and that swiftly responding to symptoms could mitigate or 

possibly eliminate symptoms of ASD prior to receiving a diagnosis (Steiner, Gengoux, 

Klin & Chawarska, 2013; Rogers et al., 2014)   

7.34 Dissemination of Science  

In the professional and ethical compliance code for behaviour analysts set for by 

the BACBÒ (BACB, 2014), item 6.02 states “Disseminating Behaviour Analysis. 

Behaviour analysts promote behaviour analysis by making information about it available 

to the public through presentations, discussions, and other media”.  The SPARC 

provides an efficient way to disseminate the science of behaviour intervention with 

infants by providing a comprehensive procedure that can be applied with oversight from 

trained professional without requiring further credentialing and certifications that can 

inhibit or slow down the dissemination of science. With the knowledge and interest in 

pre-diagnostic intervention continuing to quickly emerge, it is essential that parents and 

clinicians have quick access to resources rooted in the science of ABA. As the field of 
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pre-diagnostic intervention is still emerging, the SPARC can be a starting point for both 

clinicians and researchers to replicate and build upon and hopefully improve it over 

time. Intervention packages that demonstrate efficacy but that require a high response 

effort to implement (i.e. high cost, large time commitment, infrequently offered 

trainings, etc.) do not promote capacity and therefore may not be contributing to 

intervention accessibility. Additionally, prevalence estimates indicate that there are 

approximately 70 million people in the world with ASD and 85% of those live in what 

is considered to be a developing country with under-resourced intervention 

opportunities. The SPARC, through the technological procedures and use of parent-

mediated intervention, can allow for vast dissemination of evidence-based intervention 

in rural and underserved populations worldwide. The low-intensity clinical oversight 

also supports the ability to provide services to more people as it does not utilise 

intensive direct intervention. The recommendation is that the SPARC is supervised by a 

BCBAÒ or someone with similar credentials and should not be used as a substitute to 

intensive intervention (if that is available) or as an alternative to seeking screening or a 

diagnosis, but rather to be used after screening by a professional has occurred and while 

awaiting further diagnostic assessment or treatment. The SPARC provides clinicians and 

parents with an alternative to the “wait and see” response that is often given when ASD 

symptoms are emerging before 18 months of age.  

7.3.5 Verbal Behaviour Framework 

Skinner considered his most important work to be his taxonomy of verbal 

operants, coined by him as Verbal Behaviour. In this, language is organised by the 
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function which each verbal operant addresses, which is strengthened by immediate 

environmental and social consequences (Desouza, Akers & Fisher, 2017). Since the 

introduction of verbal behaviour in 1957, empirical evidence has continued to multiply 

with most of the research examining tacts and mands and fewer studies focusing on 

echoics or the overall emergence of verbal behaviour in early childhood (Desouza et al., 

2017).  The majority of the most popular naturalistic developmental behaviour 

interventions which involve parent-mediated intervention, such as the ESDM, teach 

language based on expressive use and receptive understanding (Rogers et al., 2007) or 

utilise some principles of verbal behaviour but have coined their own terms for operants. 

For example, in the PRT literature, the motivation as a pivotal behaviour is used to 

leverage EOs in order to teach manding (Vismara & Bogin, 2009). The SPARC is the 

first pre-diagnostic parent-mediated intervention tool which teaches pre-verbal and 

verbal communication using a verbal behaviour framework. From the very first session, 

parents learn how to use MOs in order to evoke pure mands from their pre-verbal infant. 

The frequency of manding is largely dependent on the therapist or parent contriving 

frequent situations that would evoke a pure mand by carefully managing the deprivation 

and satiation of preferred items (Bourret, Vollmer & Rapp, 2004). The third lesson of 

the SPARC teaches parents how to control the materials in order to evoke a high 

frequency of mands across various items. The fourth lesson teaches infants how to use 

eye contact and a gesture to ask for help (handing item to parents) and parents are taught 

how to create various opportunities for their child to mand for help as well as how to 

physically prompt and fade the prompts when their child hands them an item they need 

help with. Throughout the 12 sessions of the SPARC, alternative behaviours are taught 
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and shaped as mands for infants that do not demonstrate reliable echoics or vocal 

mands. Initially, eye contact to request continuation is taught, followed by manding for 

help by handing item to adult and then gestures, baby sign language and vocal 

approximations are shaped into further mands.  

In a review of Verbal Behaviour by DeSouza et al. (2017) it is noted that 

important future efforts should focus on training caregivers to implement mand training 

and investigate the fidelity of intervention on the acquisition and maintenance of 

manding in children with ASD. The SPARC teaches various forms of manding directly 

in 5 out of the 12 sessions, across many exemplars, environments and topographies of 

manding, thereby allowing the parents and caregivers to observe, rehearse and receive 

feedback on evoking mands with their child across various situations and environments, 

leading to greater generalization and maintenance of skills. As many of the infants 

began the study as pre-vocal, it was important to identify responses currently in their 

repertoire which could be used as topographies for functional communication training 

(FCT). Many studies have examined the use positive effects of using FCT to decrease 

destructive behaviour or access a reinforcer (Lang et al., 2013; Danov, Hartman, 

McComas, & Symons, 2010). By educating parents on the functional units of language 

(a.k.a. verbal behaviour) and how to replace a defective mand with an appropriate mand, 

they are able to pre-emptively teach FCT at the initial onset of emerging communicative 

behaviours to their infant before maladaptive behaviours have a chance to form and time 

to be reinforced. 
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 The SPARC focuses on both increasing the frequency of mand production and 

the variability of mands emitted by continuing to discover and incorporate novel 

reinforcers for their child, leading to greater generalization of the selected manding 

topographies for the child. In week 6, parents are taught how to shape motor imitation 

into vocal imitation and then how to transfer vocal imitation (a.k.a. echoic) into a vocal 

mand. Teaching parents how to present motor imitation opportunities such as 

demonstrating body movements or object manipulation and pairing with a simple vocal 

sound, allows for more opportunities for the child to engage in echoic responses. 

Throughout the 12 lessons, parents are taught how to incorporate predictable phrases 

into daily routines or play activities, which is preparing their child for future 

intraverbals. During meal-time and dressing, parents are taught how to create routines 

with predictable scripts that can be easily transferred into a fill-in the blank response 

(i.e., as the parent and child go to wash their hands, the parent will excitedly say “time 

to wash our …. "hands”). Many successful interventions have been developed for 

establishing intraverbal responses through errorless prompting, prompt fading and a 

transfer of stimulus control (Ingvarsson & Hollobaugh, 2011).  

 Over the past twenty years, there has been a huge increase in publications 

providing empirical support for early intervention for children with ASD based on 

verbal behaviour. The creation and initial validity of the SPARC provides further 

contributions to both parent-mediated pre-diagnostic intervention and to the use of a 

verbal behaviour framework to teach very young children with autism. The pilot study, 

main study and creation of the SPARC constitute the first pre-diagnostic intervention 

that has used a verbal behaviour approach and the outcomes of our infants (although 
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with a small sample) outperformed other more established early interventions which are 

not rooted in verbal behaviour. Furthermore, the initial validity for the SPARC also 

extends the verbal behaviour literature by applying verbal behaviour and adapting verbal 

operants to infants between the ages of 8 and 18 months. This research further extends 

the external validity of verbal behaviour research to infants and toddlers, in which this is 

the first study to use VB with such a young population and achieve notable outcomes. 

7.3.6 Limitations of the SPARC  

In addition to the limitations presented in the main study, which would also 

apply to the limitations of the curriculum tool itself, a few other limitations should be 

noted. Firstly, although the SPARC is developed within the well-established evidence-

based science of behaviour analysis, it has only undergone testing as an intervention 

package with a small sample and under very specific conditions. The SPARC was 

developed out of a pilot intervention with 5 participating dyads and then further tested 

with an additional 5 dyads. Therefore, additional replication across various researchers 

and researching sites using larger samples would be required in order to establish the 

SPARC as an evidence-based intervention package. As previously mentioned, the 

implementation of the SPARC was supervised by a BCBAÒ clinician with over a 

decade of experience in early intervention, therefore further testing would need to 

examine if less experienced professionals could achieved the same results. Lastly, the 

SPARC was used as part of a “in situ” intervention package that also incorporated live 

modeling of skills, practise rehearsing the skills and feedback on the performance. 

Further research could employ a component analysis to determine to what extent the 



Running head: USING PARENT-MEDIATED INTERVENTION 292 

SPARC on its own contributed to changes in the dependent variables and how much the 

other elements employed throughout the sessions (e.g., behavioural skills training) 

contributed to the changes observed across all dependent variables.  

7.4.0 A Synthesis of Key Contributions  

With autism prevalence estimates reaching 1 in 59 births (CDC, 2018) the 

urgent need to find (1) successful, (2) cost-effective and (3) easy to access early 

intervention services should not be underestimated. Firstly, the 12 sessions of parent-

mediated intervention across both phases of the pilot study and the main study 

demonstrated significant improvements to the number of autism symptoms as well as 

the severity of symptoms. By intervening during infancy using and capitalizing on the 

critical period of brain development, vast transformative changes were observed 

resulting in the need for less intense services over the lifespan. Through identification 

of the earliest symptoms of ASD, a systematic intervention addressing these early 

manifestations was designed so that atypical development could be more quickly 

identified and corrected. The incorporation of the parents as the primary interventionists 

allows for parents to leverage the transactional model through improving their feelings 

of self-efficacy and increasing responsivity thereby creating an optimal environment for 

the child to flourish. Secondly, diagnostic assessment, early intensive behaviour 

intervention and supporting a person with autism across the lifespan can cost 

approximately $2.4 million per person in the United States or £1.5 million in the United 

Kingdom (Buescher et al., 2014). A comprehensive early intervention program can cost 

approximately $50,000 per year depending on child and family needs. The financial 

stress of intervention can lead to great parental stress thereby creating a negative 
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transactional model. For many families, especially in developing countries or families 

without health insurance, financial resources to pay for intervention services are quite 

limited and therefore children with autism go without intervention services ultimately 

creating a larger burden on society due to more intensive life-long support and lost 

wages. Twelve sessions of parent-mediated intervention would cost approximately 

$2,000 and would eliminate or significantly reduce some of the need for future 

intensive services. The children in phase 2 of the pilot study entered kindergarten this 

year with all four children having minimal classroom support, mostly having caught up 

to their peers with regards to academics and communication, and with no indication that 

intensive services will be required. Of the five children in the main study, three are 

currently attending preschool with minimal support complimented by 10 hours per 

week of intervention which costs approximately $20,000 per year. With the small 

sample of this study, children are requiring fewer intensive services during their 

preschool years and very minimal services by the time they enter kindergarten. Thus, an 

initial investment of  $2,000 in pre-diagnostic intervention is seemingly saving families 

and government hundreds of tens of thousands of dollars by the time the child has 

entered school and has the potential to save up to $2 million per person over the course 

of a lifespan, while greatly increasing the quality of life for both the individual with 

autism and family involved. Lastly, a key contribution of this study is the creation of 

the Sequential Parent Curriculum to support clinicians with pre-diagnostic resources 

that can be quickly implemented without the need to undergo lengthy, expensive and 

frequently unavailable training. The SPARC uses the knowledge and training that a 

professional such as a BCBAÒ would already have and provides a curriculum that can 
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be followed and individualised for the client with clinical oversight. The SPARC 

extends both the parent-mediated pre-diagnostic literature as well as the verbal 

behaviour literature by creating the first parent-mediated intervention for this age 

population based on verbal behaviour and by adapting the teaching of verbal behaviour 

operants to follow a typical infant repertoire of communication and motor skills.   

7. 5.0 Future Directions 

Research aimed at addressing autism symptoms in infants and toddlers is in its 

infancy itself and thus there are many important directions for future research. Firstly, 

in order to better understand the onset of ASD symptoms during infancy, a continued 

exploration of early symptom research is required, in order to identify more reliable 

behavioural markers in the first year of life. Within early symptom research, future 

efforts should focus on using a more diverse sample to include a greater low-risk 

population and to further our understanding of how early autism symptomology 

manifests similarly in a low-risk population of infants compared to a population who 

have a predisposed genetic risk. Currently, caution should be exercised when applying 

early symptoms research to a general population sample as more research is required to 

understand if ASD symptoms are unaffected by risk status. Moreover, as many 

individuals in a high-risk sample will present with boarder ASD phenotype, high-risk 

samples should make sure to provide diagnostic outcomes and results should be 

examined in symptoms that differentiate HR-ASD from HR-no ASD in order to better 

understand critical symptoms. With the recent findings from the current SLR and 

manuscript from Ozonoff et al. (2018), efforts focused on developing a parent-friendly 

and clinician version behaviour frequency screener which focuses on current 
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performance and analyzes against prior performances in order to better capture a 

regression of skills which is a reliable predictor of a future ASD diagnosis within a 

high-risk population. A systematic replication of Ozonoff et al. (2018) with a low risk 

population would be needed in order to understand if a loss of skills is a reliable 

symptom of autism across all populations or is it exclusive to a high-risk population. 

Secondly, as parent-mediated intervention gains greater support or in certain occasions 

mixed results, it will be very important to understand what types of parent or family 

profiles it is effective for and who is not benefiting from it. Examining profiles beyond 

standard socio-demographic categories to include the number of children in the home, 

other children on the spectrum, social support networks, parental mental health, level of 

concern with child, levels of optimism, etc. can help better direct this type of service 

model to those who it will benefit without putting additional stress and responsibility on 

families who may not be equipped to support it. With parent-mediated studies that have 

reported mixed results, further analysis of the results with regards to parental profiles 

could be helpful in determining if optimal outcomes were more likely to be correlated 

with parents that have access to greater resources (such as time to implement the 

intervention, a supportive network or access to a greater variety of toys for their child, 

etc.) or if a correlation exists with other confounding variables. For families who seem 

not to benefit as much from a parent-mediated intervention, an early behavioural 

intervention implemented by appropriately trained professionals would be 

recommended instead. 

 The majority of the studies which have reported on parent-mediated 

interventions (including this one) do not include any direct or indirect measurements 
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pertaining to how much time per week parents have dedicated to working with their 

child outside of the 1-hour coaching session. As the nature of the lessons being taught 

are designed to be incorporated into daily activities, this can in turn cause difficulty in 

understanding how much time parents are allocating to therapeutic interactions with 

their child. A greater understanding of the amount of time dedicated to therapeutic 

interactions with their child may help to explain differences in child outcomes at the 

end of the intervention and also be able to better provide parents with expectations 

around commitment and effort.  

Other important future directions should examine the use of a hybrid 

intervention model which includes a combination of direct therapist intervention in 

addition to parent-mediated intervention in order to gain understanding into whether 

greater intensity or quality of intervention results in quicker acquisition of target 

behaviours. A parametric analysis could examine if increasing the intensity to two or 

three visits per week and extending the duration beyond 12 weeks would result in 

parent-mediated intervention eventually reaching ceiling effects after a certain level of 

intensity or whether an increase in intensity and duration is beneficial. Direct and 

systematic replications of the present study following the Sequential Parent Curriculum 

are also needed to ascertain that findings are generalizable outside of the original 

researcher and conditions. Upon successful replication, a comparison of parent-

mediated treatment models such as the Social ABCs (Brian et al., 2012), Infant Start 

(Rogers et al, 2014), IBASIS-VIPP (Green et al., 2017)  and the SPARC would be 

beneficial to determine if any key differences in outcomes should be expected across 

intervention models.   
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Lastly, now that it is known that early identification is possible and pre-diagnostic 

intervention is plausible, future efforts should focus on dissemination initiatives of 

such information. As the average age of diagnosis remains close to 5 years of age 

throughout North America and the U.K. but symptoms are emerging around the first 

birthday and a diagnosis is considered stable by the second birthday, efforts need to 

focus on closing the gap for identification and intervention in order to capitalize on 

the most critical year which is between 12 to 24 months of age. Within the 

dissemination initiatives of early detection, pre-diagnostic intervention information 

should be made available in order to provide an alternative to waitlists or “wait and 

see”.  

8.0 Conclusion 

Autism Spectrum Disorder (ASD) is a neuro-developmental disorder 

characterized by persistent and significant impairments with social communication 

and a tendency to engage in non-functional restricted and repetitive behaviours with 

symptoms emerging in the first year of life.  With greater awareness and a change to 

the diagnostic criteria, prevalence estimates of ASD are at an all-time high 

worldwide and continue to increase. With prevalence rates reaching as high as 1 in 

59 births, there is a shortage of services and many bottlenecks to diagnosis and 

intervention which such delays are leading to less optimistic prognoses and a 

greater reliance on intensive services. However, greater awareness of ASD and 

early symptoms in infancy have led to many advancements with early screening 

initiatives and adaptations to traditional service models.  

The use of parent-mediated service delivery models with infants showing signs 
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of autism has many inherent advantages. First and foremost, parent-mediated 

interventions can improve self-efficacy for parents which leads to greater efficacy 

when implementing the intervention, thereby reducing parental stress and increasing 

child responsiveness. These improvements in the well-being of parents have bi-

directional effects on the children, creating more learning opportunities which 

promote social communication and language development, thereby leading to an 

even greater feeling of self-efficacy. Secondly, with the support of early 

identification of autism symptoms, pre-diagnostic intervention is able to begin at a 

very young age, sometimes even in the first year of life. During the first two years 

of life, it is developmentally appropriate for children to learn through daily 

experience and interactions with their environment and family life. More traditional 

intensive intervention models for children ages 3 years and above support between 

25 to 40 hours of direct therapist intervention per week. For a child in their first two 

years of life, this intensive service model does not seem developmentally 

appropriate nor would it have a high degree of social validity, in that it would be 

emotionally and logistically difficult to have an infant engage in such high intensity 

intervention with a therapist. Parent-mediated intervention also reduces the cost of 

intervention and allows services providers to have a greater reach to work with 

more families and children, thereby allowing more families to access pre-diagnostic 

services. 

The purpose of this study was to: (1) extend our knowledge on early autism 

identification by providing a systematic literature review of the earliest behavioural 

signs of autism in the first 18 months of life, which can be used to further guide early 
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detection screening tools and assessments, (2) develop an original low-intensity 

parent-mediated comprehensive treatment model to address the social-

communicative deficits with children her are showing signs of ASD, (3) evaluate the 

efficacy, feasibility and social validity of a low-intensity parent-mediated 

intervention model to treat autism symptoms in infants and toddlers showing signs of 

ASD, and (4) provide a step-by-step procedural training manual for clinicians and 

parents to guide intervention of infants showing signs of ASD. All four objectives 

were designed with the intent to maximize a child’s developmental trajectory and 

potential, regardless of diagnostic outcome.  

Firstly, the present SLR further extended knowledge regarding the earliest 

behavioural symptoms of ASD by systematically reviewing and focusing on the 

previous five years of research, a gap that was missing from previous literature 

reviews. The SLR builds upon a previous literature review by Zwaigenbaum et al. 

(2015) which examined behavioural symptoms emerging before two years of age 

and included studies published up until December 2013. The literature review by 

Zwaigenbaum et al. (2015) did not use a systematic approach, however it was quite 

comprehensive in the range of articles it included, examining the previous 20 years 

of research yielding data collected through retrospective, home-video review and 

prospective designs, and studies that included high-risk populations but did not 

necessarily include a diagnostic outcome. Conclusions of the aforementioned 

literature review stated future efforts should focus on studies which include 

individual-level outcome data.  

The present SLR contributes to the knowledge of early behavioural symptoms 
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of ASD by exclusively including studies which include individual-level outcome 

data, and which utilise a prospective experimental design, as these have been 

identified to have greater reliability than studies which rely on a retrospective 

collection of data. In addition, the present SLR narrows the age range from 0 to 18 

months, which is down from 24 months in the previous literature review. Early 

autism diagnostic tools such as the ADOS-T can provide an ASD diagnosis at 18-

months of age, therefore this SLR is focusing on what symptoms are present before 

an ASD diagnosis can be confirmed. Thus, identifying symptoms that emerge when 

a diagnosis can already be made does not advance the field of early detection, 

whereas looking at symptoms that emerge before a diagnosis can currently and 

confidently be made, does contribute to advancing early detection.      

The present SLR also only includes studies which reported findings that 

differentiate infants with ASD symptoms from other comparison groups such as HR-

no ASD, DD, or LR. As stated by Zwaigenbaum et al. (2015), caution should be 

exercised when generalizing findings from HR-infant studies that do not provide 

outcome data, as the vast majority of a HR group will not go on to receive a 

diagnosis of ASD, thus their symptoms are somewhat moot when looking for 

indicators of ASD. 

Furthermore, the SLR puts forth an important finding from Ozonoff et al. (2018) 

examining that when regression is measured both prospectively and dimensionally, it 

is a reliable indicator of a future ASD diagnosis, and it also greatly challenges 

previous knowledge on the prevalence estimates of the regressive onset ASD 

phenotype. Findings from the included articles of the SLR lead to a few important 
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directions for future studies. Firstly, it is believed that the onset of ASD symptoms 

may present differently in males compared to females, however only three of 19 

studies analyzed gender results separately, whereas most studies presented all HR-

ASD or HR-no ASD results in a homogenized manner rather than looking for key 

differences between sexes. Given that boys are diagnosed at a rate of four times 

greater than females, it seems imperative to look at differences in symptom onset 

across the genders in order to improve screening and detection for females. 

Secondly, all but three studies utilised a high risk infant sample rather than a low risk 

or general population sample. At this time, it is unknown how symptom onset may 

differ in a LR-ASD population and if the established early behavioural symptoms 

found in HR-ASD will generalise to the general population or does the presentation 

and onset of symptoms in a LR population differ from the current understanding.  

Similar to the previous literature review, atypical motor skills development and 

poor motor skills continue to be one of the earliest observable behavioural symptoms 

of ASD as well as an area that continues to be largely researched, even though 

atypical or delayed motor skills are not listed as a key characteristic of ASD. As the 

field continues to see notable differences in motor skills which are associated with 

later ASD outcomes, perhaps the diagnostic criteria may need to examine the role of 

motor deficits in early ASD symptomology. 

Secondly, the pilot study remarkably contributed to the main study and the 

creation of the SPARC curriculum components of this dissertation. Due to the 

exploratory and original nature of the research questions, the pilot study was 

instrumental in providing the flexibility, adaptability and qualitative information in 
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addition to the quantitative data to guide the subsequent contributions of the main 

study and the twelve session curriculum. Phase one of the pilot study included a 

single participant, which allowed for a more thorough anecdotal analysis of the 

successes and the required modifications for future replications. During the time 

leading up to the start of phase one, NDBIs and infant intervention research began to 

receive a lot of focus and as a result various intervention packages began to quickly 

emerge in the literature. Many literature searches of the recent findings were 

conducted in hopes to better understand what the most prominent NDBI models 

were comprised of and what elements of parent-mediated intervention were found to 

be most effective. Across the recent parent-mediated literature, one trend emerged, 

which was that it was very difficult to gather specific information regarding effective 

or ineffective components or sequencing of topics of NDBI interventions. Results 

seemed to be limited to reporting standardized outcomes and further training or 

credentialing was required to learn the procedural components of various 

intervention packages. The difficulty in obtaining procedural information from the 

literature greatly shaped the future directions of the present study to address this 

crucial gap. More specifically, developing the specific content and sequence for the 

pilot study without an ability to readily access previous findings and build upon 

those findings, created the intention and motivation to: (1) create a clear 12-session 

sequence and provide transparent details regarding which topics are covered in each 

lesson, (2) frame the content in familiar behaviour analytic terminology to allow 

immediate accessibility to behaviour analysts who have a background in early 

intervention so that the procedures can be further tested, replicated improved and 
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readily utilised.  

The progress of the phase one participant was truly remarkable, in that a 

complete elimination of ASD symptoms within 6 weeks was observed. These results 

further emphasized the time-sensitivity of this intervention and the urgent and ethical 

need to build capacity across as many providers as possible. Phase two of the pilot 

study led to further elaboration of the 12-sessions and a paradigm shift to incorporate 

a verbal behaviour framework to teach very early and emerging communication 

skills. Phase two of the pilot study also incorporated a greater span and slight shift of 

dependent variables. The target behaviour ‘parent vocalizations’ was shifted to the 

presentation of learning opportunities to better capture a higher quality of 

vocalizations and to better reflect the skills being taught throughout the curriculum. 

The Autism Observation Scale for Infants (AOSI) was added in order to include a 

semi-structured clinician-led screening tool, in addition to the parent scored 

screening tools (M-CHAT and ITC) and lastly a parent satisfaction questionnaire 

was incorporated to provide a meaningful measure of the social validity of this 

particular intervention package. After both phases of the pilot study were finalized 

and videos were further analyzed, further additions for the main study were decided 

on and implemented. From the pilot study, specific procedures were further defined 

and translated into a parent-friendly manual which would accompany and be 

subjected to further testing during the 12-sessions of parent-mediated intervention of 

the main study.  

The main study used a concurrent multiple-baseline design to evaluate the 

effects of an original 12-session parent-mediated intervention with the goal of 
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increasing social communication skills and decreasing autism symptoms within a 

sample of five infants between 13-16 months who were all showing a variety of 

symptoms which indicated a cumulative risk ASD. All five infants made significant 

improvements on all primary and secondary dependent measures over the course of 

the 12-week intervention and parents demonstrated notable improvements with only 

12 hours of direct training. Infant participants in the main study demonstrated a 

greater reduction in autism symptoms (measured by a change in overall AOSI score) 

compared to a similar cohort of infants who participated in a larger RCT study 

(Green et al., 2017) and outcomes were three times greater than the control group 

which provided a benchmark for expected developmental changes due to maturation. 

Additional changes from the pilot study to the main study included the addition of 

the administration of the MSEL during pre and post-tests assessment. The MSEL 

provided a standardized assessment of overall development and language, in 

addition to the previous utilised autism specific screening tools (M-CHAT, ITC & 

AOSI). The main study also incorporated a fidelity of intervention measure to 

minimize procedural drift across participants and intervention sessions and therefore 

further minimizing threats to internal validity.  With the demonstration of 

experimental control through the use of a concurrent multiple baseline design across 

five participants while controlling for maturation and procedural drift effects, the 

results demonstrate a functional relationship between the intervention and outcomes 

and changes in the dependent variables can be confidently linked to the implantation 

of the independent variable. However, direct and systematic replication is required to 

provide further support for this exploratory intervention and these initial promising 
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results.  

Lastly, the creation of the Sequential Parent Curriculum (SPARC) provides a 

substantial contribution of the present dissertation, bearing considerable clinical 

significance. Although early symptoms of ASD can be seen prior to 12 months of 

age, the earliest symptoms are more commonly first observed or reported between 

12 and 14 months of age. A diagnosis of autism is considered stable by the age of 

two, but children are often diagnosed as early as at 18 months. Therefore, from the 

first observable symptoms becoming apparent at the around 12 months to the time a 

diagnosis can be confidently made based on a full onset of the disorder between 18-

24 months, there is approximately a six to 12 month period of time falling 

completely within the most critical time to intervene, due to the maximized 

neuroplasticity of the infant brain. The time sensitivity of pre-diagnostic intervention 

cannot be underscored enough as parents have approximately six to 12 months to 

capitalize on the most transformative period in all post-natal development and before 

the full onset of the disorder.  

The SPARC is founded on evidence-based practise arising from the well-

established science of ABA, uniquely utilising verbal behaviour which is an 

empirically validated approach to teaching language and delivered using Behaviour 

Skills Training with ‘in situ’ modeling and rehearsal, an overall best-practise 

approach to skill acquisition and generalization. The impact of pre-diagnostic 

intervention on the developmental trajectory of that individual’s life will have 

tremendous implications for that individual and the family’s overall quality of life. 

Furthermore, the financial cost of pre-diagnostic intervention can save the family, 
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society and the government hundreds of thousands, if not millions of dollars over the 

lifespan of the individual due to cost of services and lost wages for the parents and 

future adult with autism themselves. Understanding that there is a very short period 

of time to intervene in order to maximize the child’s developmental trajectory is the 

reason why the SPARC is the most significant contribution for service users and 

clinicians arising from this cluster of studies. When parents or clinicians are given 

only a few months to intervene in order to achieve optimal outcomes, there is no 

time to begin a lengthy certification process that may be expensive and only offered 

to families residing in central US locations. Clinicians should be able to readily 

apply findings of relevant published literature within their scope of practise to their 

clinical work, however with minimal procedural details provided within the pre-

diagnostic intervention literature, additional bottleneck to access life altering 

services are created. The lack of capacity and limited sharing of knowledge is 

creating barriers for symptomatic infants to receive time-sensitive intervention and 

thus we are failing to maximize their developmental potential.  

The main study coupled with the SPARC facilitates the building of the much 

needed clinical capacity by disseminating a practical and scientifically supported 

procedure to assist with the treatment of infants showing signs of ASD.  Although 

further replication is needed, sufficient details are provided to make replication by 

third party researchers possible. As this is a first edition curriculum developed from 

a small sample study, it can at the very least provide a starting point for future 

research and clinical practise to improve upon. Future systematic replications should 

consider using parametric and component analyses to determine and distill the most 
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essential lessons from the curriculum, the most effective teaching components and 

provide further analyses regarding the optimal number of sessions per week and 

number of weeks in total to achieve best outcomes.  

The dissertation set out to advance the discipline of pre-diagnostic intervention 

by addressing key problems in current intervention models and providing efficient 

and parent-friendly solutions. Furthermore, the critical components of very early 

intervention were analyzed and leveraged into a strategically curated and 

comprehensive treatment package which is rooted in applied behaviour analytic 

principles while capitalizing on the neuroplasticity of an infant brain and breaking 

negative transactional parenting cycles which can act as barriers to optimal 

outcomes. The intervention package was introduced in the pilot study, further 

developed through the main study and then made accessible to parents, caregivers 

and clinicians through an original sequential parent curriculum, aptly named 

SPARC.   

The value of this research goes beyond the traditional comprehensive treatment 

model in that it: 1)  incorporates a curated selection of evidence-based practises, 2) 

leverages the sensitive time period prior to the full onset of the disorder when the 

brain is primed for structural changes and functional neural connections to be 

formed, and 3) addresses a negative bi-directional transactional model allowing 

parents to gain competency and efficacy while decreasing parental stress and 

increasing child exposure to greater learning opportunities. The value of the present 

study goes beyond lessening the personal, societal and national financial burden that 

comes with life long-treatment, potentially decreasing the burden from over 2 
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million dollars per person over the lifetime to approximately 10% of that or 

$200,000, ultimately saving countries hundreds of millions of dollars in health care. 

The greatest value of the dissertation lies in the vast changes that have already been 

made in the lives of the ten infant/parent dyads who participated in the study and the 

potential to improve many future lives of countless others by providing readily 

accessible tools designed to maximize the potential of children. 
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10.0 Appendices 

Ethical Approval 

 

 
 
 
 
 Memorandum 

School of Education 
Queen’s University Belfast 
20 College Green 
Belfast 
BT7 1LN 
Tel  +44 (0) 28 90975923 
www.qub.ac.uk 
      
 

 
   To Amy Tanner 

   From Katrina Lloyd, Chair, Ethics Committee 

   Date 18 November 2015 

   Distribution Supervisor 
School of Education Office  
File  

   Subject 
Ethics Approval for Research Proposal “Using Naturalistic Developmental Behavioral 
Intervention to Treat Autism Symptoms in High Risk Infants” (submitted 9.11.15) 

 
The School of Education Ethics Committee has approved your proposed study subject to you addressing the advice 
for minor amendments.  Please indicate in the table below how the amendments have been or will be addressed.  
Once you have completed this, please sign it, obtain your supervisor’s signature, and submit it to the Ethics Secretary 
(email: g.beavis@qub.ac.uk).  You will then receive an official ethics approval memo, without which you are not 
permitted to proceed with your research. 
 

Minor Amendments How these have been/will be addressed 
Point 4 
Presumably the xx's are here because the student 
forgot to insert the information - please just confirm 
that the information on the parent information form 
is correct in relation to the age the children will be 
and how long the sessions will last. Also in terms of 
inclusion/exclusion - how many children are you 
anticipating will be part of your research? If there 
are more than you require, what inclusion/exclusion 
criteria will be applied? Will the research student be 
the only therapist delivering the intervention? If so, 
presumably with each family requiring 12 hours of 
therapist time over 12 weeks, there will be 
limitations to the numbers of participants that can be 
accommodated within the research?  Please 
indicate the desired sample size.  
 
Point 3/4 
Families are being recruited via clinic website, social 
media pages and community channels; and then 
the inclusion criteria (infant age and caregiver 
availability) are applied, but at what stage are 
infants assessed as having autism symptoms, and 
how will this be assessed? Should an additional 
inclusion criteria be that children meet a certain cut 
off level on a screening tool for autism symptoms? 

Point 4 
The information on the parent form is correct with 
regards to the age of the children and the duration 
of the sessions (Ages 6-18 months and 12 weekly 
sessions of one hour).  
 
The desired sample size would be 10 infants, 
between 6-18 months of age, with a positive 
screen on the Modified Checklist for Autism in 
Toddlers (M-Chat) and a positive screen on the 
Autism Observation Scale for Infants (AOSI).   
 
Monarch House Autism Centre currently provides 
services for 230 children under 18 years of age, 
without requiring a waitlist. If we had more 
participants interested than what our current 
capacity could accommodate we would offer a wait 
list for services. However, at this time we could 
accommodate up to 30 participants starting at the 
same time, if required.   
 
Point 3/4 
 To begin services with our clinic, an initial intake 
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Pilot Clinic and Participant Consent Form 

Name of PhD Supervisor and Behaviour Consultant with whom data will be shared 

Amy Tanner  (PhD Candidate, Primary Researcher) 

Katerina Dounavi (First Supervisor) 

Karola Dillenburger (Second Supervisor)  

Name of Clinic where research will be conducted: 

CBI-Monarch House, Burnaby, Canada  

604-205-9204 

Name of Clinical Director 

Chelsea Ganam 

cganam@cbi.ca 

The following research study has been granted approval by Queen’s University Belfast 

Ethics Committee 

Purpose of Research/Intervention. The purpose of the research is to provide 

intervention to infants presenting with autism symptoms, between the age of 6 and 18 

months, in attempt to ameliorate autism symptoms and/or improve their current 

developmental trajectory.  

Description of Procedures. The intervention is delivered in 12-weekly, 1-hour 

sessions, via direct coaching with parent(s)/Guardian(s) from a Board Certified 

Behaviour Analyst. The intervention is rooted in Applied Behaviour Analysis and 

delivered using a Naturalistic Developmental Behaviour Model, coaching the parent(s) 

to become the child’s primary instructor(s).  Each week a new lesson will be taught 
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during the 1-hour session for 12 consecutive weeks. A screening for Autism will be 

conducted both pre and post intervention. The first five minutes of each session will be 

videotaped and target behaviours (parental vocalizations, parental eye-contact, infant 

eye-contact, infant responsivity, and infant functional play) will be scored.  

Description of Data Sharing. The data will be shared in the form of a manuscript 

and/or dissertation in a Scientific Journal(s), TBD. Data may also be shared in the form 

of Oral or Poster presentations at Applied Behaviour Analysis and/ or Autism 

Conferences. Confidentiality will be respected and no information that disclosed the 

identity of the participant or parent(s)/caregiver(s) will be released.  

Consent: By signing this form I understand that the letter is asking me for permission for 

research to be conducted in CBI-Monarch House Autism Clinic, of which I am the 

Clinical Director. I understand that participation is voluntary and that I am free to 

withdraw my consent at any time. I agree that what data will be shared has been 

explained to me and that all my questions have been answered. I have been informed 

that I am free to ask questions at any time in the future about this project.  

 

I hereby consent to allow research to be conducted and data to be shared within the 

parameter’s described above.  

  

(Please tick one of the following boxes to indicate whether or not you agree to take part): 

☐ I AGREE to take part in the above research  

☐ I DO NOT AGREE to take part in the above research  

☐ I AGREE to the data being shared within the parameter’s described above 
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Signature:_______________________    Date: _____________________ 

 (Name)           

 

Please do not hesitate to contact me with any questions 

Amy Tanner, MSc., BCBA 

Atanner01@qub.ac.uk 

(604) 205-9204 

 

Supervisor 

Dr. Katerina Dounavi, BCBA-D 

 kdounavi@qub.ac.uk   

 

Name of PhD Supervisor and Behaviour Consultant with whom data will be shared  

Amy Tanner  (PhD Candidate, Primary Researcher) 

Katerina Dounavi (First Supervisor) 

Karola Dillenburger (Second Supervisor)  

Name(s) of Parent/Guardians: 

Name of Client: 

Dear: ________ 

My name is Amy Tanner and I am a first year Doctoral Student at Queen’s University in 

Belfast. I have chosen to study infants who are presenting with autism symptoms and 

the effects of parent training and coaching on autism symptoms in infants.  
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You have been invited to participate in the following research because we feel it could 

be beneficial for you and your child.  The following research study has been granted 

approval by Queen’s University Belfast Ethics Committee. If you choose NOT to 

partake in the current research study, access to services and quality of services will not 

be affected in any way.   

Purpose of Research/Intervention  

The purpose of the research is to train the parent(s) and/or guardian(s) to provide 

intervention to infants between the age of 6 and 18 months who are showing symptoms 

of autism, verified by two autism screening tools. The intervention is designed to be 

implemented throughout typical parent/infant routines such as mealtimes, diaper 

changes, bath-time, sleep routines and play.     

Description of Procedures 

The intervention is delivered in 12 weekly, 1-hour sessions, via direct coaching with 

parent(s) and/or guardian(s) from a Board Certified Behaviour Analyst in a clinic setting 

with both parent and infant present. The intervention uses typically occurring 

parent/infant daily routines such as meal-times, diaper changes, bath-time, sleep routines 

and play to embed learning opportunities and increase joint attention and 

communication throughout typical daily routines. Each week a new lesson will be taught 

during the 1-hour session for 12 consecutive weeks. Two screening tools for Autism 

symptoms will be conducted both prior to beginning intervention and following twelve 

weeks of intervention. The first five minutes of each session will be videotaped, and 

data will be collected from the videos.  

Description of Data Use 
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The data will be publicly presented in the form of a manuscript and/or dissertation in a 

Scientific Journal(s). Data may also be shared in the form of Oral or Poster presentations 

at Applied Behaviour Analysis and/ or Autism Conferences.  

Confidentiality will be respected and no information that disclosed the identity of the 

participant or parent(s)/caregiver(s) will be released.  

Data will be retained for at least 7 years at Queen’s University of Belfast premises 

according to QUB regulations and then safely disposed of from QUB premises. CBI-

Monarch House will also retain data for 7 years after the child reaches the age of 

majority (18 years of age) in accordance with Canadian Health Record Guidelines.   

Videos will be scored and safely disposed of within 3 months of taping. Because videos 

would be useful for training and/or conference purposes, additional consent is sought for 

this purpose and only if I agree to this will the videos be used for purposes other than 

collecting and sharing data for the research itself. 

Consent: By signing this form I understand that the letter is inviting me and my child to 

participate in the research study described above. I understand that participation is 

voluntary and that I am free to withdraw my consent and any data collected at any time, 

up until the completion of the last session. However, once data analysis has begun after 

the twelfth session, this will no longer be possible. I agree that the form in which data 

will be shared has been explained to me and that all my questions have been answered. 

Furthermore, I have the right to refuse to allow my child’s data to be shared and can 

revoke permission for data sharing at any time up until the 12th session (Understanding 

that data may have been shared in the meantime based on my permission) without 

consequence. I have been informed that I am free to ask questions at any time in the 
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future about this project and that no information that would identify my child will be 

released or printed without obtaining my consent first.  

I hereby consent to participate in the procedure with my child and for my child’s data to 

be shared within the parameters described above.  

(Please tick all boxes that apply to indicate whether or not you agree to taking part): 

☐ I AGREE to taking part in the above research  

☐ I DO NOT AGREE to taking part in the above research  

☐ I AGREE to allow the sessions to be videotaped within the parameter’s described 

above 

☐ I AGREE to allow my videos to be used for training purposes or conferences.  

 

Signature:   _______________________  Date:_____________________ 

 (Name)           

 

Please do not hesitate to contact me with any questions: 

Amy Tanner, MSc., BCBA 

Atanner01@qub.ac.uk 

(604) 715-3136  

Supervisor:  

Dr. Katerina Dounavi, BCBA-D 

 kdounavi@qub.ac.uk   

 

  Main Study Participant Consent Form  
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Name of PhD Supervisor and Behaviour Consultant with whom data will be shared  

Amy Tanner  (PhD Candidate, Primary Researcher) 

Katerina Dounavi (First Supervisor) 

Karola Dillenburger (Second Supervisor)  

Name(s) of Parent/Guardians: 

Name of Client: 

Dear: ________ 

My name is Amy Tanner and I am a first year Doctoral Student at Queen’s University in 

Belfast. I have chosen to study infants who are presenting with autism symptoms and 

the effects of parent training and coaching on autism symptoms in infants.  

You have been invited to participate in the following research because we feel it could 

be beneficial for you and your child.  The following research study has been granted 

approval by Queen’s University Belfast Ethics Committee. If you choose NOT to 

partake in the current research study, access to services and quality of services will not 

be affected in any way.   

Purpose of Research/Intervention. The purpose of the research is to train the parent(s) 

and/or guardian(s) to provide intervention to infants between the age of 6 and 18 months 

who are showing symptoms of autism, verified by two autism screening tools. The 

intervention is designed to be implemented throughout typical parent/infant routines 

such as mealtimes, diaper changes, bath-time, sleep routines and play.     

Description of Procedures. The intervention is delivered in 12 weekly, 1-hour sessions, 

via direct coaching with parent(s) and/or guardian(s) from a Board Certified Behaviour 

Analyst in a clinic setting with both parent and infant present. The intervention uses 
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typically occurring parent/infant daily routines such as meal-times, diaper changes, bath-

time, sleep routines and play to embed learning opportunities and increase joint attention 

and communication throughout typical daily routines. Each week a new lesson will be 

taught during the 1-hour session for 12 consecutive weeks. Two screening tools for 

Autism symptoms will be conducted both prior to beginning intervention and following 

twelve weeks of intervention. The first five minutes of each session will be videotaped, 

and data will be collected from the videos.  

Description of Data Use. The data will be publicly presented in the form of a 

manuscript and/or dissertation in a Scientific Journal(s). Data may also be shared in the 

form of Oral or Poster presentations at Applied Behaviour Analysis and/ or Autism 

Conferences. Confidentiality will be respected and no information that disclosed the 

identity of the participant or parent(s)/caregiver(s) will be released.  

Data will be retained for at least 7 years at Queen’s University of Belfast premises 

according to QUB regulations and then safely disposed of from QUB premises. CBI-

Monarch House will also retain data for 7 years after the child reaches the age of 

majority (18 years of age) in accordance with Canadian Health Record Guidelines.   

Videos will be scored and safely disposed of within 3 months of taping. Because videos 

would be useful for training and/or conference purposes, additional consent is sought for 

this purpose and only if I agree to this will the videos be used for purposes other than 

collecting and sharing data for the research itself. 

Consent. By signing this form, I understand that the letter is inviting me and my child to 

participate in the research study described above. I understand that participation is 

voluntary and that I am free to withdraw my consent and any data collected at any time, 
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up until the completion of the last session. However, once data analysis has begun after 

the twelfth session, this will no longer be possible. I agree that the form in which data 

will be shared has been explained to me and that all my questions have been answered. 

Furthermore, I have the right to refuse to allow my child’s data to be shared and can 

revoke permission for data sharing at any time up until the 12th session (Understanding 

that data may have been shared in the meantime based on my permission) without 

consequence. I have been informed that I am free to ask questions at any time in the 

future about this project and that no information that would identify my child will be 

released or printed without obtaining my consent first.  

 

I hereby consent to participate in the procedure with my child and for my child’s data to 

be shared within the parameters described above.  

(Please tick all boxes that apply to indicate whether or not you agree to taking part): 

☐ I AGREE to taking part in the above research  

☐ I DO NOT AGREE to taking part in the above research  

☐ I AGREE to allow the sessions to be videotaped within the parameter’s described 

above 

☐ I AGREE to allow my videos to be used for training purposes or conferences.  

Signature:   _______________________  Date:_____________________ 

 (Name)           

Please do not hesitate to contact me with any questions: 

Amy Tanner, MSc., BCBA 

Atanner01@qub.ac.uk 
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(604) 715-3136 

Supervisor 

Dr. Katerina Dounavi, BCBA-D 

 kdounavi@qub.ac.uk   

 

     

 

 

 

 

 


