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ABSTRACT
Autism spectrum disorder (ASD) is a pervasive developmental disorder that is characterised
by deficits in social communication and restricted and repetitive behaviours, interests and
activities. Recent developments in identification techniques mean that many children can be
reliably diagnosed with ASD before the age of 2. Early identification creates the opportunity
for early intervention. In fact, some research suggests that the earlier a child with ASD
receives intervention, the greater the progress he or she is likely to make. Naturalistic
developmental behavioural interventions are a relatively recent method of early intervention
for children with ASD, which combine elements of previous intervention approaches
(behavioural, naturalistic behavioural, and developmental/relationship-focused intervention).
One such naturalistic developmental behavioural intervention is the early start Denver model
(ESDM), which is designed for children with or at risk for ASD between the ages of 12 and
60 months (5 years). Research suggests that ESDM intervention may improve a range of
child outcomes when delivered for at least 15 hours per week over at least 10 months.
However, many families may not be able to access or afford such intensive intervention.
Therefore, the two studies in this thesis evaluated the effectiveness of two ESDM delivery
approaches that required relatively few hours of professional input per week. Specifically,
low-intensity therapist delivered ESDM intervention, and ESDM parent training.

Study 1 used a multiple probe across participants design to evaluate the effectiveness
of 3 hours per week of home-based ESDM therapy for 12 weeks for improving imitation,
communication, and engagement for four young children with ASD. It also examined
whether children showed increases in these outcomes with their mothers following the
intervention. The results of this study suggest that, following the intervention, all four
children increased their imitation skills and their engagement with the therapist. In addition
three of the children had more functional utterances and one child increased his use of
intentional vocalisations. These results were maintained four weeks after intervention and
generalised to a lesser degree to each child’s mother. This suggests that low-intensity
therapist delivered ESDM intervention may improve outcomes for children with ASD.

The results of Studies 1 and 2 suggest that both low-intensity therapist delivered
ESDM intervention and ESDM parent training may be promising intervention approaches for
young children with ASD. This is particularly encouraging as both approaches involved
relatively few hours of professional input per week. In theory, this could increase the number
of families who are able to access such intervention. More research is needed to identify the

most effective low-intensity ESDM intervention method, or combination of methods.
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CHAPTER 1
AUTISM AND EARLY INTERVENTION
Historical Background

In October 1938, a concerned mother and father brought their 5-year-old son,
Donald, to see Leo Kanner, a Ukrainian-born psychiatrist, for assessment (Kanner, 1943).
Donald had an unusual ability to remember faces and names, could recite the alphabet before
the age of two, and had perfect pitch. He also had frequent temper tantrums, loved to spin and
throw objects, and was “happiest when left alone” (Kanner, 1943, p.217). Donald was the
first of 11 children who would later be described by Kanner as having infantile autism
(1943). In his 1943 paper, Kanner described these children as showing extreme autism,
meaning that they ignored the external environment and, when possible, avoided social
interaction. Each of these children also had obsessive behaviours, difficulties with
communicating, anxieties and aversions, and an obsessive insistence on the maintenance of
sameness. Kanner argued that these characteristics were symptomatic of a distinct disorder
that was separate to childhood schizophrenia and feeblemindedness, which were common
diagnoses at the time (1943).

Around the same time, Hans Asperger, an Austrian paediatrician, described a group of
children who displayed a similar combination of behaviours and traits (1944). He called this
condition autistic psychopathy. He also referred to these children as “little professors” due to
their in-depth knowledge of certain specialist subjects (Silberman, 2015). They are now
generally viewed as showing signs of higher cognitive and language functioning than the
group described by Kanner (1943), but these children also had issues with the nuances of
verbal and non-verbal communication, difficulties understanding the rules of social
interaction, and they also showed repetitive behaviours and a restricted range of interests
(Wing, 1981). It is often suggested that Kanner and Asperger’s definitions of this disorder
were developed independently, however, some researchers suggest that Kanner may have
learned of the condition through collaboration with Asperger’s former colleague (Silberman,
2015). Still, Asperger’s work was comparatively less well known until it was translated into
English by Lorna Wing in 1981.

Although Kanner and Asperger are the two researchers who are credited with

formally identifying autism, this condition seems to have been described two decades earlier

1 Ages for children under the age of five will be described in years or months, in line with the
original source. Ages for children over five will always be described in years.
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by a Russian psychiatrist named Grunia Sukhareva (as cited in Manouilenko & Bejerot,
2015). In 1926, she published a series of case reports describing six children with schizoid
psychopathology (as cited in Manouilenko & Bejerot, 2015). Symptoms of this disorder
included social isolation, tic-like behaviours, pedantic rule-following, and talking in
stereotypic ways (Manouilenko & Bejerot, 2015). Manouilenko and Bejerot (2015) suggest
that her work was not widely acknowledged at the time due to her gender, location and the
fact that her work was not published in English.

There are even earlier descriptions of individuals who seem to have had symptoms
resembling autism (Silberman, 2015). For example, in 1798, Jean Itard, a French physician,
described the case of the Wild Boy of Aveyron who was found living by himself in the forest
at the age of 11 or 12 (as cited in Wing, 1997). Itard described this boy as displaying limited
eye contact, a lack of imitation skills, repetitive rocking back and forth, and an inability to
form reciprocal social relationships. Several well-known historical figures may also have had
autism. For example, Silberman (2015) suggested that Henry Cavendish, the British scientist
who discovered hydrogen, had autism. Silberman describes Cavendish as an extremely shy
individual who avoided social interaction whenever possible, wore unfashionable clothing,
and went for a walk on the same route at the exact same time every day.

Diagnostic Criteria and Defining Characteristics

Despite the possibility that researchers might have identified the condition now
known as autism spectrum disorder as early as the 1920s (Maouilenko & Bejerot, 2015), a
formal diagnostic category (i.e., infantile autism) was first included in the third edition of the
Diagnostic and Statistical Manual in the 1980s (American Psychiatric Association, 1980). It
was classed as a pervasive developmental disorder meaning that it was usually first diagnosed
in infancy and persisted through the individual’s lifetime (Matson & Horowitz, 2010). The
diagnostic criteria for infantile autism were: (a) pervasive lack of responsiveness to other
people; (b) gross deficits in language development; (c) peculiar speech patterns, if speech is
present at all; (d) bizarre responses to the environment; and (e) an absence of delusions,
hallucinations, loosening of associations, and incoherence as in schizophrenia. A child
needed to meet all five of these criteria in order to receive a diagnosis of infantile autism.

Since 1980, the autism diagnostic criteria have undergone several iterations and name
changes. For example, in the fourth edition of the DSM, infantile autism was renamed autistic
disorder and was one of five pervasive developmental disorders that also included Rett’s
disorder, childhood disintegrative disorder, Asperger’s disorder, and pervasive developmental

disorder- not otherwise specified (PDD-NOS; American Psychiatric Association, 2000).
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However, in the current edition (DSM-5), the pervasive developmental disorder category no
longer exists (American Psychiatric Association, 2013) and autism is now classified as a
neurodevelopmental disorder. All neurodevelopmental disorders are present early in
development, and impair personal, social, academic, and/or occupational functioning.
Further, the previous diagnoses of autistic disorder, Asperger’s disorder and PDD-NOS have
now been combined to form the diagnosis autism spectrum disorder (ASD). Thus, autism is
now represented as a dimensional rather than categorical disorder. For example, it is assumed
that those with high functioning autism (previously Asperger’s disorder) differ only in
severity from those with a greater degree of impairment rather than having a distinct disorder
(Kamp-Becker et al., 2010; Kuriakose & Shalev, 2016).

In order for an individual to receive a diagnosis of ASD according to the DSM-5
criteria, he or she must present with impairments in two domains: social communication; and
restricted, repetitive patterns of behaviours, interests, and activities. Each of these domains
has several criteria within it. Table 1.1 delineates the diagnostic criteria for ASD in the DSM-
5. The International Classification of Diseases and Related Health Problems (ICD-10) also
provides diagnostic criteria for ASD (World Health Organisation, 1992). However these are
similar to the DSM-5 criteria and are, therefore, not included in the table. According to these
diagnostic criteria an individual must currently or by history meet all of the criteria in the
domain A (social communication), and at least two of the criteria in domain B (restricted,
repetitive patterns of behaviour, interests and activities) in order to receive a diagnosis of
ASD. Individuals who meet the criteria for Domain A but not Domain B would receive a
diagnosis of Social (Pragmatic) Communication Disorder rather than ASD (American
Psychiatric Association, 2015). However, more research is needed to determine the
diagnostic validity of the Social (Pragmatic) Communication Disorder diagnosis (Ozonoff,
2012). The individual also must not better meet the diagnostic criteria for intellectual

disability or global developmental delay rather than ASD.
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Table 1.1

DSM-5 Diagnostic Criteria for Autism Spectrum Disorder

Autism Spectrum Disorder

Diagnostic Criteria

A. Persistent deficits in social communication and social interaction across multiple

contexts, as manifested by the following, currently or by history:
1. Deficits in social-emotional reciprocity, ranging, for example, from abnormal
social approach and failure of normal back-and-forth conversation; to reduced
sharing of interests, emotions, or affect; to failure to initiate or respond to social
interactions.
2. Deficits in nonverbal communicative behaviours used for social interaction,
ranging, for example, from poorly integrated verbal and nonverbal communication;
to abnormalities in eye contact and body language or deficits in understanding and
use of gestures; to a total lack of facial expressions and nonverbal communication.
3. Deficits in developing, maintaining, and understanding relationships, ranging, for
example, from difficulties adjusting behaviour to suit various social contexts; to
difficulties in sharing imaginative play or in making friends; to absence of interest
in peers.

B. Restricted, repetitive patterns of behaviour, interests, or activities, as manifested by at

least two of the following, currently or by history:
1. Stereotyped or repetitive motor movements, use of objects, or speech (e.g.,
simple motor stereotypies, lining up toys or flipping objects, echolalia,
idiosyncratic phrases).
2. Insistence on sameness, inflexible adherence to routines, or ritualized patterns or
verbal nonverbal behavior (e.g., extreme distress at small changes, difficulties with
transitions, rigid thinking patterns, greeting rituals, need to take same route or eat
same food every day).
3. Highly restricted, fixated interests that are abnormal in intensity or focus (e.g,
strong attachment to or preoccupation with unusual objects, excessively
circumscribed or perseverative interest).
4. Hyper- or hyporeactivity to sensory input or unusual interests in sensory aspects

of the environment (e.g., apparent indifference to pain/temperature, adverse
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response to specific sounds or textures, excessive smelling or touching of objects,
visual fascination with lights or movement).
C. Symptoms must be present in the early developmental period (but may not become fully
manifest until social demands exceed limited capacities, or may be masked by learned
strategies in later life).
D. Symptoms cause clinically significant impairment in social, occupational, or other
important areas of current functioning.
E. These disturbances are not better explained by intellectual disability (intellectual
developmental disorder) or global developmental delay. Intellectual disability and autism
spectrum disorder frequently co-occur; to make comorbid diagnoses of autism spectrum
disorder and intellectual disability, social communication should be below that expected

for general developmental level.

The DSM-5 also specifies the severity of ASD symptoms in terms of the level of
support needed for each domain (American Psychiatric Association, 2015). For example, an
individual with minimal impairment in the social communication domain would require
support meaning that without supports in place he or she would have difficulty initiating
interactions, trouble making friends, and/or may have decreased interest in social interaction
overall. On the other hand, an individual who would require substantial support in this
domain may have severe impairments in verbal and non-verbal communication skills such as
limited to no spoken language and minimal response to social overtures from others. The
same is true for the restricted and repetitive behaviours, interests, and activities domain. For
example, an individual who requires support in this domain may have difficulty transitioning
between activities and problems with planning and organisation, while an individual who
requires substantial support may have extreme difficulty coping with change and may
engage in a number of restricted/repetitive behaviours such as stereotyped movements,
fixated interest, and avoidance of certain sensory inputs (e.g. the feeling of certain clothing or
the texture of foods). The DSM-5 also specifies the presence or absence of additional
impairments including intellectual impairment, language impairment, catatonia, and/or
whether the diagnosis is associated with a known genetic or environmental factor such as
Rett’s syndrome.

ASD has a high level of co-morbidity with other disorders including obsessive
compulsive disorder, attention-deficit/hyperactivity disorder, anxiety and mood disorders,

epilepsy, and oppositional defiant conduct disorder (American Psychiatric Association, 2013;
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Kim, Szatmari, Bryson, Streiner, & Wilson, 2000; Levisohn, 2007; Meier el., 2015; Reiersen
& Todd, 2008; Simonoff et al., 2008). Intellectual disability (ID) is also considered to be a
diagnosis commonly associated with ASD as it has been estimated that 40-70% of individual
with ASD also have mild (IQ ~ 50-70) to severe ID (i.e., 1Q <50; La Malfa, Lassi, Bertelli,
Salvini, & Placidi, 2004; Matson & Shoemaker, 2009). Further, many individuals with ASD
develop challenging behaviours, such as aggression, self-injury and property destruction
(Matson & Rivet, 2008).

Without effective early intervention, ASD has been associated with negative long-
term outcomes including lower than expected academic success, limited friendships and peer
relationships, and reduced participation in social/recreational activities in adolescence and
adulthood (Estes, Rivera, Bryan, Cali, & Dawson, 2011; Orsmond, Krauss, & Seltzer, 2004).
Further, many adults with ASD struggle to find employment, and although higher functioning
individuals are often able to live independently, most continue to require support throughout
their lives (Howlin, 2000).

Prevalence

It has been widely reported that the prevalence of ASD has increased substantially
since the disorder was first described by Kanner in 1943 (Elsabbagh et al., 2012). For
example, a 1966 evaluation of census data from 78,000 8- to 10-year-olds in the United
Kingdom estimated the prevalence of ASD to be 4.5 per 10,000 individuals (Lotter, 1966). In
contrast, a study conducted 43 years later, also in the United Kingdom which involved 3342
5- to 9-year olds, estimated the prevalence to be 157 per 10,000 individuals (Baron-Cohen et
al., 2009). The newest estimates from the Centers for Disease Control (CDC) estimates that
the prevalence of ASD in the United States is 1 in 68 individuals (Centers for Disease
Control, 2014). These studies also found ASD was between 2.6 (Lotter, 1966) and 4.5
(Centers for Disease Control, 2014) times more common in boys than girls.

A recent literature review estimated the worldwide prevalence of ASD was 62 per
10,000 individuals and found that prevalence did not vary significantly between countries
(Elsabbagh et al., 2012). However, the authors cautioned that this review contained
prevalence estimates from a limited number of countries. Indeed, there appears to be no
research into the prevalence of ASD in New Zealand (Ministries of Health and Education,
2008). Given the current New Zealand population of 4.5 million, and using the prevalence
data from other studies, this suggests that the number of individuals with ASD in New
Zealand could be between 28,000 (62 per 10,000 individuals) and 65,000 (1 in 68

individuals).
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There are several possible explanations for the apparent increase in the estimated
prevalence of ASD. First, it could be partially attributed to differences in study methodology
including the methods of sampling, sources of data, age range of participants, and the method
of diagnosis (Wing & Potter, 2002). Second, the diagnostic criteria for ASD has become
broader over time, which could mean that a larger number of individuals now meet this
criteria (King & Bearman, 2009). Third, professional and public awareness of ASD seems to
have increased, which could mean there is increased screening and a greater chance of
identifying a larger number of individuals (Wing & Potter, 2002). Fourth, research suggests
that the increase in ASD diagnosis corresponds with a decrease in the prevalence of other
disorders such as intellectual disability and learning disabilities (King & Bearman, 2009).
This suggests that there might be some diagnostic substitution occurring, that is, the
replacement of one diagnosis with another. Finally, the increase in ASD might reflect a true
increase is the number of individuals with ASD. If this is the case, it remains unknown what
might be responsible for this increase (Wing & Potter, 2002).

Aetiology

ASD has been described as a “heterogeneous neurodevelopmental syndrome” for
which there is no one unifying cause (Dawson, 2008; Geschwind & Levitt, 2007). In fact,
some researchers suggest that ASD should be viewed as a combination of “syndromes” with
a variety of underlying genetic and environmental causes (e.g. Geschwind & Levitt, 2007).
There is evidence to suggest that ASD has a genetic basis. For example, in one study of
identical and non-identical twins, Bailey et al. (1995) found that if one identical twin had
ASD then there was a 92% chance that the other twin also had ASD. However, if a non-
identical twin had ASD, then the chance that the other twin had ASD fell to 10%. There is
also evidence that siblings (rather than twins) of children with ASD are more likely to receive
a diagnosis of ASD than children who do not have a sibling with ASD, although estimates of
this likelihood vary from a 3% to 18.7% (Bolton et al., 1994; Ozonoff et al., 2011). A number
of genes have been implicated in increasing an individual’s susceptibility to developing ASD
(Dawson, 2008). These include genes related to the development of the cerebellum, serotonin
reuptake, and functioning of the synapses (see Dawson, 2008, for a review).

There is also evidence that the brains of individuals with ASD develop differently
from those without ASD, although none of these differences occur across all individuals
(Geschwind & Levitt, 2007). For example, research suggests that some individuals with ASD
have poor interconnectivity between brain regions, meaning that different regions of their

brain are less able to “communicate” with one another (Murias, Webb, Greenson, & Dawson,
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2007). This may make it more difficult for individuals with ASD to perform complex tasks.
Similarly, several studies have found that many children with ASD have greater than average
head growth in the first 2 years of life (Courchesne & Pierce, 2005). It is hypothesised that
this is because unnecessary neurons are not “pruned” when they are no longer used, which
leads to reduced neural organisation. However, it is not clear if differing brain development is
a cause or a result of ASD.

Some children with ASD also seem to have reduced activity in areas of their brain
related to social interaction and social motivation. Research by Dawson et al. (2002) found
that children with ASD had reduced brain responses when viewing familiar faces and other
social stimuli compared to children without ASD or developmental disabilities but that there
was no difference between these two groups of children when viewing objects. Further,
research suggests that, for some children with ASD, the areas of the brain related to the
perception of social stimuli may not be well connected to areas related to reward (Dawson,
Webb, & McPartland, 2005). Thus, for children with ASD, social stimuli may have a lower
reward value than objects. This might help to explain why they are less motivated to attend to
social stimuli. Due to this decreased motivation, children with ASD may then develop
impairments in other more advanced social skills such as joint attention, imitation, and
sharing emotions (Dawson, 2008).

Further, some authors suggest that many children with autism have dysfunctions
within their mirror neuron system. This system consists of several brain structures and
activates both when an individual carries out an intentional action or when the individual
observes someone else carrying out an action (Williams, Whiten, Suddendorf, & Perrett,
2001). These dysfunctions may provide a plausible explanation for the low rates of imitation
shown by many young children with ASD compared to typically developing young children
(Rogers & Dawson, 2010). As young children generally acquire many new skills through
imitating others, it is hypothesised that these deficits in imitation can lead to delays across all
areas of development.

Early Identification

Differences between children with and without ASD may emerge very early in life
(Dawson, 2008). Research suggests that many infants who will later receive a diagnosis of
ASD show some behavioural markers within the first year of life (e.g. Barbaro &
Dissanayake, 2010; Chawarska, Macari, & Shic, 2013; Iverson & Wozniaki, 2007; Jones &
Klin, 2013; Maestro et al. 2002), and can often be “reliably diagnosed” before 2 years of age
(Barbaro & Dissanayake, 2010; Chawarska, Klin, Paul, & VVolkmar, 2007). This research is
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typically based on the retrospective analysis of home videos of children who later received a
diagnosis of ASD or the prospective analysis of infant siblings of children with ASD (high-
risk siblings; Chawarska et al., 2013; Dawson, 2008). This is due to the increased likelihood
that siblings of children with ASD will also have ASD (Ozonoff et al., 2001). For example,
Chawarska et al. (2013) compared the eye gaze responses of 6-month-old high-risk siblings
when viewing videos of social scenes to the responses of infants with no immediate relatives
with a diagnosis of ASD (no-risk controls). Specifically, these scenes entailed an actor
making a sandwich and using infant directed speech in an attempt to engage the child. The
results of this study suggested that the infants who were later diagnosed with ASD spent less
time looking at the actor and particularly looking at her face, than those who were not
diagnosed with ASD. In another study, Iverson and Wozniaki (2007) compared videotapes of
high-risk siblings who were aged between 5 and 14 months, to those of “no-risk” controls.
They found that, compared to the “no-risk” controls, the high-risk siblings were more likely
to have delayed development of motor skills and prelinguistic behaviours (e.g. reduplicated
babbling such as “ba-ba” or “da-da”). Other potential behavioural markers in infants who will
later be diagnosed with ASD include lack of eye contact (Jones & Klin, 2013; Osterling,
Dawson, & Munson, 2002), failure to respond to name (Osterling et al., 2002), and decreased
joint attention (Maestro et al., 2002). However, no one behavioural marker is present in all
infants who will later be diagnosed with ASD, which reflects the complexity and variation
that is inherent to this disorder (Geschwind & Levitt, 2007).

These early behavioural indicators have been incorporated into a number ASD
screening tools which help to identify children as young as 16 months old who are “at-risk”
for developing ASD (e.g. Barbaro, & Dissanayake, 2010; Baron-Cohen, Allen, & Gillberg,
1992; Robins, Fein, Barton, & Green, 2001, Rutter, Bailey, & Lord, 2003; Schopler, Van
Bourgondien, Wellman, & Love, 2010). There are two levels of screening tools: level one
screeners, which are designed to screen the entire population for ASD and can be quickly
administered, and level two screeners which are typically used with children who may be “at-
risk” for ASD, such as high-risk siblings (Kuriakose & Shalev, 2016). Level one screeners
generally have high sensitivity, meaning that they accurately identify the majority of children
who are at risk for ASD, but lower specificity, meaning that they do not always exclude
children who are not at risk for ASD. Parents perceive that it is worse to “miss” a child who
will later receive a diagnosis (low sensitivity) than to identify a child as “at-risk” when he or

she will not receive a diagnosis (low specificity; Barton, Dumont-Mathieu, & Fein, 2012).
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Examples of common level one screeners include the Checklist for Autism in
Toddlers (CHAT; Baron-Cohen et al., 1992) which is designed for children 18 months and
older, and the newer Modified Checklist for ASD in Toddlers (M-CHAT; Robins et al., 2001)
which is designed for children between 16 and 30 months. Both the CHAT and the M-CHAT
are parent questionnaires which can be administered in 5 to 10 min, although the CHAT also
includes a clinical observation component. These questionnaires assess the presence of
behaviours such as pointing, showing, eye contact, functional play, and pretend play. To the
author’s knowledge there are no empirically validated level two screeners for children under
the age of two, however the Social Communication Questionnaire (SCQ; Rutter et al., 2003)
and the Childhood Autism Rating Scale- second edition (CARS 2; Schopler et al., 2010), are
both used with children who are 2 years or older. The CARS 2 is one of the most commonly
used measures and has high sensitivity and specificity (Schopler et al., 2010). It is an 18-item
clinician behavioural checklist which includes items related to verbal and non-verbal
communication, imitation, anxiety, social relationships, and activity level.

In 2010, Barbaro and Dissanayake trained 184 maternal and child health nurses to
monitor particular behavioural items related to ASD during each child’s regular community
health checks at 8, 12, 18 and 24 months. These behavioural items related to social attention
and communication and varied depending on the child’s age. For example, at the age of 8
months the nurses observed whether the children could play peek-a-boo, and at 24 months
they observed whether they engaged in parallel play. In total 20,770 children participated in
the study and, of these children, 216 were referred for further assessment. Of the 110 children
who did undergo further evaluation, 89 received a diagnosis of ASD. They estimated that the
sensitivity of the screening process was relatively high (69% to 83.8%) and that the
specificity was very high (99.8% to 99.9%), which is different from the majority of other
screening tools. Results of this study suggest that nurses are able to use screening tools with
large populations of children, and that many children can be identified before the age of 2
using this procedure.

Once a screening tool has been used to identify a child as at-risk for ASD, diagnostic
tools are used to confirm (or disconfirm) the results of the screener. Two of the most common
such tools are the Autism Diagnostic Interview-Revised (ADI-R; Lord, Rutter, & Le Couteur,
1994) and the Autism Diagnostic Observation Schedule- Second Edition (ADOS-2; Lord,
Rutter, et al., 2012). Both of these tools have modified versions with high sensitivity and
specificity that can be administered with toddlers who are 12 months and older (Hus & Lord,
2014; Kim & Lord, 2012; Lord, Luyster, Gotham, & Guthrie, 2012; Kim, Thurm, Shumway,
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& Lord, 2013). The toddler version of the ADI-R includes 35 items in addition to the 93
items from the standard interview and takes between 90 and 250 min to administer via a
parent interview conducted by a trained examiner (Kim & Lord, 2012). It contains items
related to: early development; communication; reciprocal interactions; restricted, repetitive
behaviours and interests; and general behaviour. The toddler version of the ADOS-2 is a 30-
60 min play-based observational assessment, in which trained examiners deliver a range of
“presses” in an attempt to elicit social and communicative behaviours from the child (Lord,
Luyster et al., 2012). The toddler modules of the ADI-R and the ADOS-2 summarise results
in terms of little-or-no, mild-to-moderate, or moderate-to-severe concern because, due to the
difficulty in providing diagnosis at such a young age, information from these diagnostic tools
must be combined with clinical judgement before giving the child a formal diagnosis of ASD.

The autism observation scale for infants (AOSI; Bryson, McDermott, Rombough,
Brian, & Zwaigenbaum, 2000) was developed for use with infant siblings of children with
ASD who are aged between 6 and 18 months. It is a 20-min play-based observational
assessment which evaluates the infant’s social, affective, communication, visual, and motor
responses to presses from a trained administrator. The AOSI is not currently recommended
for clinical or diagnostic use due to low sensitivity but it has provided valuable information
about the early behavioural markers of children who will later receive a diagnosis of ASD
(Kuriakose & Shalev, 2016).

The existence of multiple accurate (high sensitivity and specificity) screening and
diagnostic tools for young children with ASD has led several organisations to recommend
routine autism screening for all children starting from the age of 18 months (Johnson &
Myers, 2007; Ozonoff et al., 2011). Despite these recommendations, estimates of the average
age of diagnosis in the United States range from 48 to 58 months (Centres for Disease
Control, 2014; Shattuck et al., 2009) and around 49 months in Australia (Bent, Dissanayake,
& Barbaro, 2015). Further, a retrospective study of 1300 parents of children with ASD in the
United Kingdom found that, on average, parents first became aware of problems with their
child’s development around 18 months but that children did not receive a diagnosis until 4.5
years later (Howlin & Moore, 1997). Parents expressed frustration and a lack of satisfaction
with the length of time between expressing concerns and receiving a formal diagnosis. There
do not appear to be any estimates of the average age of diagnosis in New Zealand.

There are several factors which may affect the age of diagnosis (Kuriakose & Shalev,
2016). Research suggests that children are likely to be diagnosed later than average if: (a)

they are female (Shattuck et al., 2009), (b) they have less severe autism symptoms (Mandell,
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Novak, & Zubritsky, 2005), (c) they belong to an ethnic minority (Mandell, Listerud, Levy,
& Pinto-Martin, 2002), (d) their family is near the poverty level (Mandell et al., 2005), or (e)
they live rurally (Mandell et al., 2005). Further, professionals often report a lack of
knowledge or trust in screening tools and a lack of training in ASD diagnosis (Morelli et al.,
2014). These findings highlight the importance of further training of primary care providers
and also increasing the accessibility of assessment and diagnosis for all individuals regardless
of gender, symptom severity, ethnicity, family income or location.

Early Intervention

The ability to identify children with or at risk for ASD when they are very young
means that intervention can also begin earlier (Dawson & Bernier, 2013). In the words of
Vismara, Colombi and Rogers (2009, p. 110): “the goal of diagnosis is treatment”. Some
research has suggested that the earlier a child with ASD receives intervention, the more
progress he or she is likely to make (e.g. Bibby, Eikeseth, Martin, Mudford, & Reeves, 2002;
Flanagan, Perry, & Freeman, 2012; Granpeesheh, Dixon, Tarbox, Kaplan, & Wilke, 2009;
Harris & Handleman, 2000; Perry, Cummings, DunnGeier, Freeman, Hughes, & Managhan,
2011). However, other studies have found that children’s age did not predict their response to
intervention (Eikeseth, Smith, Jahr, & Eldevik, 2002; Klintwall, Eldevik, & Eikeseth, 2015;
Magiati, Charman, & Howlin, 2007). It is not clear precisely why these studies found
different results, although some authors attribute these disparities to factors such as varying
(a) outcome measures, (b) settings, (c) symptom severity and presentation, and/or (d)
research designs (e.g., Eikeseth et al., 2002; Fava & Strauss, 2014; Lang, Hancock, & Singh,
2016).

Most early intervention approaches are generally targeted at children with or at risk
for ASD who are under the age of 5 or 6 (Perry et al., 2011). However, the youngest
participants in most early intervention studies are around 2 years of age (Eikeseth, 2008). It is
possible that intervention for infants with ASD who are under 2 years of age may be even
more effective (Bradshaw, Steiner, Gengoux & Koegel, 2015). At least 10 studies have
investigated the effectiveness of training parents to implement interventions for their infants
with or at risk for ASD (see Bradshaw et al., 2015 for a review). The majority of these studies
reported that, following intervention, most parents learned to implement the intervention
techniques and most children’s social communication and developmental skills improved. In
one such study, seven parents were trained to implement modified early start Denver model
procedures (ESDM; see Chapter 3) with their infants at risk for ASD (Rogers et al., 2014).

Results of this study suggested that when these children were between 18 and 36 months old
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they had fewer ASD symptoms and higher developmental scores than a comparison group
who did not receive the intervention. Although the results of these studies are promising,
much more high quality research is needed to determine whether very early intervention is
more effective.

There are several theoretical reasons why early intervention may be particularly
effective. First, there is evidence to suggest that the brain is more flexible, or “plastic” very
early in life (Holland et al., 2014). The first few years of life can be described as a “critical
period” for brain development, which is characterised by rapid brain growth, cortical
specialisation, and the development of areas devoted to language and social learning
(Courchesne & Pierce, 2005; Dawson, 2008; Holland et al., 2014). Environmental
experiences have a large impact upon how the brain develops during this time (Fava &
Strauss, 2014). Therefore, effective early intervention during this critical period may help to
alter the brain while it is most malleable.

The social motivation hypothesis refers to research which suggests that areas of the
brain related to “social reward” are less active in children with ASD (Dawson, 2008).
Therefore, early intervention that focusses on increasing children’s attention to faces and
developing positive social interactions may alter the brain and increase the reward value of
social stimuli (Fava & Strauss, 2014; Rogers et al., 2014). This should increase the child’s
motivation to attend to social stimuli, which may allow him or her to learn more advanced
social skills (Dawson, 2008). Research suggests that young children who received 2 years of
intensive intervention which emphasised positive social interactions and fun sensory social
games (ESDM; see Chapter 3), had similar activation in brain areas associated with attention
to faces as typically developing children (Dawson, Jones et al., 2012). However, they did not
show increased activation in brain areas associated with perceptual processing of faces or
orienting towards the stimulus. The results of this study suggest that the intervention was
effective in ameliorating some but not all of the brain processes associated with social
interaction in young children with ASD.

It is hypothesised that, due to their deficits in social communication, and restricted
and repetitive behaviours and interests, children with ASD are exposed to many fewer
learning opportunities each day than typically developing children (Lang et al., 2016; Rogers
& Dawson, 2010). This, in turn, causes them to fall further and further behind their peers. For
example, if a child’s main form of toy play is spinning the wheels of a toy car repetitively, it
is unlikely that his peers will approach him to play and, therefore, he will not learn new play

skills (Rogers & Dawson, 2010). Early interventions that target foundational skills such as
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social motivation and attention, imitation, and functional toy play, may provide children with
ASD with access to many more learning opportunities (Lang et al., 2016; Rogers & Dawson,
2010). The earlier children learn these foundational skills, the less “catching up” they will
need to do with their peers. For example, if a child learns to roll a car back and forward with
a peer, it is likely that his peers will be more motivated to play with him and he may learn
new play skills such as crashing the car, making car sounds, and more advanced pretend play.

The effectiveness of early intervention might also be understood in terms of
developmental trajectories, which are a representation of a child’s changes in learning rate
(Klintwall et al., 2015). Learning rate is a measure of a child’s improvement in age equivalent
scores for developmental outcomes over time (Klintwall et al., 2015). For example, if a child
is speaking in two words utterances then he has an expressive language age equivalence of 2
years. If, after a year, he is consistently speaking in three to four word utterances then he
would have an expressive language age equivalence of 3-years-old. As he has aged a year and
his language age equivalence has also improved by a year, he has an expressive language
learning rate of 1.0 (change in age equivalence/time). Children who have learning rates of
less than 1.0, fall further and further behind their peers over time.
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Effective intervention should improve children’s learning rate (Klintwall et al., 2015).
The earlier an intervention occurs, the more likely it is that these changes in learning rate will
mean that that the child’s developmental trajectory will “lift the child back into the zone of
normal development” (Klintwall et al., 2015 p. 59). Figure 1.1 provides a theoretical example
of the effect of very early intervention compared with the effect of intervention for an older
child. Prior to intervention, Child A and B both have a learning rate of 0.5, which increases to
1.25 following intervention. However, Child A receives intervention at the age of one,
whereas Child B receives intervention at the age of four. Within 2 years Child A has “caught
up” with his peers, whereas Child B’s developmental age is still considerably lower than his
peers. This explains why very early intervention may theoretically help to “prevent” children
at risk for ASD from ever receiving a diagnosis (Dawson, 2008).
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Figure 1.1. Hypothetical developmental trajectories for a child who receives intervention at
the age of one compared with the age of four.

Although some research suggests that younger children with ASD tend to have better
outcomes during intervention than older children, it is also important to consider the
effectiveness of different types of early intervention approaches. This is because some types
of early intervention may be more effective than others, or more suited to children with
particular characteristics. Chapter 2 will describe the evidence-base for different types of

early intervention and also moderators of treatment effectiveness.
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CHAPTER 2
METHODS OF EARLY INTERVENTION FOR CHILDREN WITH ASD
Overview

This chapter summarises four methods or approaches of providing early intervention
to children with ASD and provides an overview of the evidence for the effectiveness of each
method. These four methods are behavioural intervention, naturalistic behavioural
intervention, developmental intervention, and naturalistic developmental behavioural
intervention, which combines elements of the other three types. Each method has different
underlying theories about the most effective approach for intervening on the core symptoms
of ASD. Figure 2.1 illustrates how the methods influence one another and provides examples
of the specific (i.e. “branded”) models that use each method. This list of models is not
exhaustive but does include the most commonly researched examples from each method.

Comprehensive Interventions

Intervention methods for young children with ASD can be further separated into
comprehensive interventions and focused interventions (Eikeseth, 2008; Odom, Boyd, Hall,
& Hume, 2010; Wong et al., 2015). Comprehensive interventions, such as early intensive
behavioural intervention (EIBI), target the core deficits that characterise ASD including
impairments in language, cognition, play, and social skills (Odom et al., 2010; Rogers &
Vismara, 2008). Other defining features of comprehensive interventions include: (a)
descriptions of the intervention procedures in a manual or procedural guide with sufficient
detail to allow replication, (b) the use of a clear conceptual framework, (c) intensive
implementation (recommended 25+ hours per week), and (d) implementation for a long
duration (recommended 10+ months; Odom et al., 2010). In contrast, focused interventions
target one or more specific behavioural outcomes, and are typically less intensive and shorter
in duration (Odom et al., 2010). Examples of focused treatments include the Picture
Exchange Communication System (PECS; Frost & Bondy, 2002), Social Stories™ (Gray &
Garand, 1993), and functional communication training (FCT; Carr & Durand, 1985). These
programmes typically only target one area of impairment such as language or social skills
(Odom et al., 2010). This chapter will predominantly focus on comprehensive interventions
for young children with ASD.
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Behavioural Intervention Developmental/Relationship-focused
*Early Intensive Behavioural Intervention
Intervention *Denver Model
Verbal Behaviour Approach *DIR/Floortime™

Relationship Development Intervention
Responsive Teaching
Son-Rise

Naturalistic Behavioural Intervention

*Incidental Teaching
*Pivotal Response Treatment

Naturalistic Developmental Behavioural Intervention

Early Achievements

Enhanced Milieu Teaching

*Early Start Denver Model

JASPER

Preschool Autism Communication Trial
Project InPACT

Reciprocal Imitation Training

SCERTS

Figure 2.1. Overview of early intervention methods and specific programmes representative
of each method. Note: *Indicates a model of intervention which is described in detail within
this thesis.
Evidence-based Practice in ASD

When selecting a model of intervention for young children with ASD, one should
consider whether or not there is high quality evidence for the effectiveness of this model.
Evidence-based practice (EBP) refers to the process of integrating the best available research
evidence with one’s clinical expertise and stakeholders’ perspectives to promote specific
educational, health, or therapeutic outcomes in an individual (Frederickson, 2002). This term
is also used to refer to specific procedures, programmes or interventions that have been
shown to be consistently effective across several high quality empirical studies. Such

procedures can be considered evidence-based practices. Thus EBP is both a process and a
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reference to empirically-validated interventions (Reichow, VVolkmar, & Cicchetti, 2008)

It is recommended that parents, caregivers, educators, and other professionals
consider the research evidence for the effectiveness of a particular intervention before
choosing to implement it with a child (National Autism Centre, 2015). This is because EBPs
have been shown to result in objective improvements for the majority of children who have
received the intervention and these finding have been replicated several times with different
participants (Travers, Ayers, Simpson, & Crutchfield, 2016). Further, although models of
intervention with a strong evidence base may not always be effective for a particular child or
in every circumstance, they are perhaps less likely to be dangerous or cause harm to the child
(Travers et al., 2016). On the other hand, there are some interventions which promise
incredible progress or even a “cure” for ASD but for which: (a) there has been very little
high-quality research conducted on their effectiveness, or (b) the high-quality research that
has been conducted suggests that the intervention is not effective. These fad, pseudoscientific
or controversial interventions often result in very few measurable gains in functioning, and
may sometimes cause harm to the individual (Travers et al., 2016). Examples of seemingly
popular interventions with a limited evidence-base include facilitated communication, the
rapid prompting method, sensory integration therapy, the Gluten-Casein-free diet, and
chelation therapy (Travers et al., 2016).

There are two key challenges when developing methods to evaluate the quality of
evidence for different interventions for children with ASD (Reichow et al., 2008). The first is
to develop a clear operational framework for evaluating both the quality of individual
research studies and the number of high quality studies needed for a model to qualify as an
EBP (Reichow et al., 2008). The second is to develop a framework which allows for the
inclusion of single-case research as it is a very common type of experimental design that is
widely used in the field of autism intervention. The National Autism Centre (2015) and
Reichow et al. (2008) have both developed methods of determining EBP which address these
two challenges.

The National Autism Centre (2015) criteria states that an “established EBP” has been
shown to have beneficial intervention effects in at least two studies with a high quality group
design or four studies with a high quality single-case design. “High quality” refers to studies
that: (a) have a research design which includes random allocation to groups (group design) or
several replications of the intervention effect (single-case), (b) include dependent variables
that are measured using either standardised assessments or observational tools with high

inter-observer agreement, (c) have replicable independent variables that are implemented
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with at least 80% accuracy, (d) include participants who were diagnosed with ASD by a
qualified ASD professional, and (e) include data on the generalisation and maintenance of
intervention effects.

The Evaluative Method for Determining Evidence-Based Practices in ASD (Reichow,
2011; Reichow et al., 2008) states that a specific number of group and single-case studies
with adequate or strong research rigor/quality are needed for an intervention to be considered
an EBP (i.e., at least two group designs of strong research report strength conducted in
different geographic locations or at least five single subject studies of strong research report
strength, conducted by at least three different research teams, in at least three different
locations, with a total sample size of at least 15 participants). Using this approach, each study
is given a rating of “strong”, “adequate” or “weak” depending on the number of primary
and secondary quality indicators that it meets. Specifically, the quality rating is based on the
quality/description of several primary and secondary quality indicators which vary depending

on the study design (see Table 2.1).

Table 2.1

Primary and Secondary Quality Indicators from Reichow’s Evaluative Method

Indicator Group Design Single Case

Primary Participant characteristics Participant characteristics
Independent variable Independent variable
Comparison condition Baseline condition
Dependent variable Dependent variable
Link between research question and  Visual analysis
analysis Experimental control
Use of statistical tests

Secondary Random assignment Interobserver agreement
Interobserver agreement Kappa
Blind raters Blind raters
Fidelity Fidelity
Attrition Generalisation/maintenance

Generalisation/maintenance
Effect size

Social validity

Social validity
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The following sections will describe each method of early intervention and models
which use this method, and will use the National Autism Centre guidelines (2015),
Reichow’s evaluative method (2011; Reichow et al., 2008), and any other relevant literature
reviews, to determine the amount of evidence for the effectiveness of each model and
method.

Behavioural Early Intervention
Prior to the 1960s, it appears that some theorists and medical professionals believed that
children with ASD were “untreatable” (Schreibman et al., 2015). This assumption began to
change due to the increased use of interventions based on operant conditioning principles
(Dawson & Bernier, 2013). Briefly, Skinner (1938) was among the first to systematically
study what later became known as operant conditioning. His research and that of subsequent
investigators (Sidman, 1953; 1962; Skinner, 1953) led to the formulation of a number of
principles (e.g., reinforcement, punishment, extinction, stimulus control) of operant
conditioning. In the initial operant conditioning research (Skinner, 1938) the basic paradigm
was to place a hungry rat or pigeon inside an “operant conditioning chamber”. In this
chamber, the rat or pigeon could gain access to food by, for example, pressing a lever. By
delivering food for closer and closer approximations to lever pressing or key pecking,
Skinner (1953) discovered that the rats and pigeons would eventually learn to make these
responses and appeared to have learned to do so because of the resulting access to the food.
Thus, the delivery of food increased the likelihood that the rat would press the lever. Skinner
(1953) named this effect “positive reinforcement”, which refers to an increase in the
probability that a behaviour will recur when it is followed by a specific type of consequence.
When such a relation is observed the consequence can be defined as a reinforcer for that
specific behaviour.

In other experiments (Sidman, 1953; 1962) a rat or pigeon in an operant conditioning
chamber would receive intermittently delivered electric shocks. These shocks could be
terminated by the rat or pigeon when a specific response occurred, such as pressing a lever or
pecking a key. This relation was referred to as “negative reinforcement” and refers to a
situation in which the removal of an aversive stimulus (electric shock) is contingent upon a
specific response and consequently that response becomes highly likely to occur whenever
the aversive stimulus is presented.

Through further research additional operant conditioning principles were formulated,
including “punishment” (Alberto & Troutman, 2009; Catania, 2017; Skinner, 1953).

Punishment refers to a relation in which a response becomes less likely to occur when it is
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followed by certain (punishing) consequences. “Extinction”, in contrast, refers to a relation in
which the probability of a previously reinforced response gradually decreases when that
response is no longer followed by a (reinforcing) consequence. Another principle of operant
condition is “antecedent control”. This refers to control over responding by a stimulus (the
discriminative stimulus [SP]) in which a response is more likely to occur when a specific
stimulus is present compared to when that stimulus is absent. The stimulus is said to set the
occasion for the behaviour to be reinforced.

Operant conditioning techniques were initially used with typically-developing
children (e.g. Long, Hammack, May, & Campbell, 1958), however, in 1961 Ferster and
DeMyer (1961) used a positive reinforcement procedure to teach new behaviours to children
with ASD. In this study, an 8-year-old boy and a 9-year-old girl with ASD learned to press a
key on a vending machine in order to gain access to lollies or a coin, which could be
redeemed for other presumed reinforcers, such as access to music and a pinball machine.

Operant conditioning principles were subsequently used to teach more advanced skills
to children with ASD. For example, in 1967 Risley and Wolf, taught four children with ASD
between the ages of 7 and 12 to use functional speech instead of echolalia through a process
of reinforcement, prompting, and prompt fading (see Discrete Trial Training for a description
of these techniques). Specifically, the therapist gave each child a bite of a preferred food each
time he or she imitated the name of an object (e.g. car), the therapist then faded the prompts
until each child was able to name the object independently. The process of prompt fading
involved the therapist first saying the whole word (e.g. “car”), then part of the word (e.g.
“ca”), then mouthing the word without saying anything, and finally offering no prompt at all.
Discrete Trial Training

The results of these initial behavioural studies suggested that children with ASD were
able to learn functional skills when they were taught in highly structured environments using
powerful extrinsic reinforcers. Lovaas (1987) suggested that the key to improving outcomes
for children with ASD was to use the principles of operant conditioning to intervene
intensively upon a wide range of behaviours as early as possible. He argued that the most
important skills to teach included attending, imitating sounds and movements, matching, and
complying with basic directions. Lovaas’ comprehensive intervention approach for children
with ASD is often incorrectly referred to as discrete trial training (DTT). However, DDT
refers only to the manner in which skills are taught. That is, DTT involves teaching skills one
at a time in “discrete trials”. These are learning opportunities which have four components:

(a) a clear antecedent/ SP, (b) a single discrete response from the child, (c) a reinforcing
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consequence for correct responses and some type of prompt or error correction for non-
responding or incorrect responses , and (d) a brief inter-trial interval before presenting the an
antecedent/ SP again to signal the start of the next trial (Lerman, Valentino, & LeBlanc,
2016). The first three components are also referred to as the “three term contingency” or
ABC (antecedent, behaviour, consequence) format. A DTT teaching session includes a
number of learning opportunities/trials [e.g., 10-20 opportunities] which are presented in
rapid succession.

Prompts are defined as “antecedent stimuli that increase the probability of a correct
response in the presence of the S®” (Lerman et al., 2016, p. 48). If a child does not respond to
an SP or gives an incorrect response, then prompts are used to help him or her to perform the
correct response. Examples include verbal prompts, modelling, physical prompts, gestural
prompts, photographs, line drawings, and textual prompts (MacDuff, Krantz, &
McClannahan, 2001). For example, if a therapist holds up a picture of a car and says What's
this? (the SP) and the child does not respond or says something incorrect such as Ball, then
the therapist may give a verbal prompt such as Say car.

In behavioural interventions, it is generally acknowledged that prompts need to be
faded to ensure that the child learns to perform the behaviour in response to the SP rather than
only in reaction to the prompt. There are several strategies for fading prompts including using
a least-to-most prompting hierarchy, in which the therapist initially provides the least
intrusive prompt (e.g. a verbal prompt) and gradually increases the amount of intrusiveness
(e.g. a gestural prompt, then a partial physical prompt, then a full physical prompt) until the
individual performs the correct response. Another prompt fading method is to use a most-to-
least prompting hierarchy, in which the therapist initially delivers the most intrusive prompt
necessary for the individual to successfully perform the skill. Research suggests that all of
these prompt fading methods can be effective although there may be certain advantages and
disadvantages to different methods of prompt fading for specific situations (MacDuff et al.,
2001). For example, most-to-least prompting might be best suited for helping children with
ASD quickly acquire new skills by minimising errors, whereas least-to-most prompting may
prevent children from becoming overly dependent on the prompt.

In DTT, each correct response is followed by what will hopefully function as a
reinforcing consequence such as providing praise and/or access to a preferred item (Lerman
et al., 2016). Generally, the therapist will give the child an item that he or she has previously
identified as reinforcing using a preference assessment (DelLeon & Iwata, 1996) or will offer

the child a choice between potential reinforcers. Often prompted responses will receive a less
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frequent, a smaller amount, or a less preferred/lower quality reinforcer than independent
responses, or might not be reinforced at all. This differential reinforcement is intended to
provide an incentive for the child to respond independently. Research suggests that such
differential reinforcement does in fact lead to more rapid skill acquisition (Cividini-Motta &
Ahearn, 2013).

Finally, the inter-trial interval is a pause between the end of one trial and the
beginning of the next trial (Lerman et al., 2016). DTT is generally delivered at a rapid pace
and, thus, the length of this pause is often short (e.g. 2-3s). Research suggests that children
with ASD may acquire new skills faster when there is a short (0-8 s) rather than a long (10 s-
several min) pause between trials (Majdalany, Wilder, Greif, Mathisen, & Saini, 2014). Short
inter-trial intervals may be more effective because they help to maintain the child’s attention
and reduce the opportunity for the child to engage in off-task behaviour (Koegel, Dunlap, &
Dyer, 1980).

DTT also incorporates regular measurement of the child’s progress (Lerman et al.,
2016). Often the therapist will record the outcome of each trial (i.e. whether the child made a
correct or incorrect response) and will then plot these outcomes on a graph so as to be able to
monitor the child’s progress. If the data suggests that the child is not making progress then
the programme is modified. However, collecting data on the outcome of each trial is labour-
intensive so in some cases it might be more practical for the therapist to record outcomes for
only some of the trials conducted in each session.

In DTT, new skills are also often taught in a highly-structured “distraction free”
environment to ensure that the child is able to attend to the SP rather than extraneous cues
within the environment (Lerman et al., 2016). In general, the child begins learning skills
while seated at a small table facing the therapist, and items such as pictures, toys, and other
interesting stimuli are removed from the environment. Once a child learns to respond
correctly to the SP in this setting, the therapist might begin to target the skill in the natural
environment in order to promote generalisation.

Early Intensive Behavioural Intervention

In 1987, Lovaas published the results of a study that examined the effectiveness of an
intensive behavioural intervention which made substantial use of a DTT approach. The
intervention aimed to increase 1Q and adaptive skills and reduce problem behaviour of young
children with ASD. This study had a quasi-experimental multiple-group comparison design
and included 38 children with a clinical diagnosis of ASD who were under 46 months at the
start of the study. These children were assigned to the experimental group (n=19) which
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received an average of 40+ hours of DTT per week for 2 or more years, or the control group
(n=19), which received 10 hours or less of DTT per week for the same duration. Lovaas
compared these results to another group of 21 children who received treatment-as-usual in a
separate study. The results of this study suggest that, at the age of 6 or 7, the children in the
experimental group had significantly better improvements in terms of cognitive abilities
compared to both of the control groups and 47% of children experienced “recovery”, defined
as intelligence scores within the normal range and placement in a mainstream (rather than
special education) classroom without additional support. A follow-up study also suggested
that these results were maintained more than 4 years later (McEachin, Smith & Lovaas,
1993). This was the first study to suggest that 40 or more hours per week of early intervention
could lead to drastic improvements for children with ASD (Schreibman et al., 2015). It
helped researchers, practitioners, and parents to greatly increase their expectations for
children with ASD and generated a large amount of research aiming to replicate these results.

Several other studies have replicated the Lovaas (1987) study and evaluated the
effects of similar early intensive behavioural interventions (EIBI; generally 25+ hours per
week of intervention). Indeed, there is now a considerable number of high quality studies on
the effectiveness of DTT/the Lovaas approach and other similar EIBIs (Eikeseth, 2008;
Rogers & Vismara, 2008). One such study which has been praised for its scientific rigor (e.g.
Reichow, 2012) was conducted by Smith, Groen, and Wynn in 2000. In this study, children
aged between 18 and 42 months with an independent clinical diagnosis of ASD or PDD-NOS
were randomly assigned to an experimental group which received an average of 24.5 hours
per week of DTT for 1 year (this was gradually reduced over the next 1 to 2 years) or a parent
training group which received 5 hours per week of parent training on the principles of DTT
for three to nine months. There were no differences between the groups prior to intervention,
however, following intervention the DTT group had significantly higher scores on measures
of intelligence, language, and academic achievement than the parent training group. The DTT
group were also more likely to be placed in a mainstream classroom. However, there were no
differences between the two groups in scores on measures of adaptive functioning or
socioemotional functioning. Thus, the children in the DTT group had significantly better
improvements for some, but not all, of the outcome measures.

At least 20 other studies have been published which compare the effectiveness of
EIBI with eclectic treatment, treatment-as-usual, or less intensive intervention (<15 hours per
week) (see Lerman et al., 2016 for a review). In general, these studies found that children

who received EIBI had significantly better improvements on a range of outcomes including
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intellectual functioning, language, adaptive behaviour, and social skills than the comparison
groups. Further, these children showed greater reductions in autism symptom severity and
were more likely to be placed in a mainstream classroom without additional support than
those in the comparison groups.

There have been at least nine literature reviews published on the effectiveness of
EIBI, most of which found that it is a “well established” or “established” EBP for young
children with ASD (see Dawson & Bernier, 2013 and Lerman et al., 2016 for a full list).
However, some reviews express concerns with the methodology used in some studies and/or
state that some children do not respond as well to treatment as others. EIBI is also an
“established evidence-based practice” according to the Reichow’s evaluative method (2011;
Reichow et al., 2008) and the National Autism Centre (2015). In fact, several reviews
comparing EIBI with other early intervention approaches have found that EIBI is an
effective, evidence-based approach for young children with ASD (e.g. Eikeseth, 2008;
Rogers & Vismara, 2008).

Naturalistic Behavioural Early Intervention

Although research suggests that EIBI is generally effective in improving a variety of
outcomes for young children with ASD (e.g. Dawson & Bernier, 2013, Reichow, 2012), there
are several potential limitations to this method of intervention. For example, due to the
generally highly structured nature of the teaching environment, the gains made during
treatment may not easily generalise to novel settings and people (Koegel, Ashbaugh, &
Koegel, 2016; Smith, 2001). Further, some children receiving EIBI may not be motivated by
the teaching activities and may engage in challenging behaviours in order to escape or avoid
them (Koegel et al., 2016; Smith, 2001). Last, some children may become reliant on cues or
prompts from the adult, and may, thus, be less likely to spontaneously perform target skills
(Smith, 2001).

Naturalistic behavioural interventions were developed in an effort to increase child
motivation, spontaneity, and generalisation of skills (Schreibman et al., 2015). Naturalistic
behavioural interventions are based on behavioural learning theory, and employ many of the
teaching techniques used in behavioural intervention such as (a) the use of the three-term
contingency/ABC format; (b) the use of response prompting; (c) the selection of objective,
measurable, socially-relevant target behaviours; and (d) the systematic recording of the
occurrence of target behaviour(s) (Hart & Risley, 1968). One of the key ways in which these
interventions differ from traditional ABA as applied by Lovaas (1987) is that skills are

initially taught in the context of naturally occurring activities, such as play or daily routines,
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rather than in contrived, structured environments (Hart & Risley, 1968; 1975). Correct child
behaviours are also rewarded with natural reinforcers that are directly related to the target
behaviour and children are given a greater amount of choice in activities and reinforcers
(Koegel, Dyer, & Bell, 1987; Koegel & Williams, 1980).

Incidental Teaching

The first model of naturalistic behavioural intervention was incidental teaching, which
was developed by Hart and Risley in 1968. It involves teaching skills in the context of
naturally occurring interactions (Hart & Risley, 1975). The key steps in this model are: (a)
the child verbally or non-verbally indicates that he or she wants an item/activity, (b) the adult
cues the target behaviour by asking a question or withholding access to the item/activity, (c)
the adult prompts the correct behaviour if necessary, and (d) the adult provides the child with
access to the item contingent on a correct or elaborated response (Hart & Risley, 1968;
Pindiprolu, 2012).

Incidental teaching was first used to teach language skills to children from low-
income families (Hart & Risley, 1968), but it has since been used to teach a variety of skills
to children with ASD (Pindiprolu, 2012; Schreibman et al., 2015; Ingersoll, 2010b). In the
first such study, McGee, Krantz, Mason, and McClannahan (1983) taught a 15-year-old boy
and a 12-year-old boy with ASD to receptively identify food items in the context of a lunch
preparation routine. Specifically, each young person was required to give his parent the item
needed to complete the lunch routine and if he did not select an item or selected an incorrect
item then the parent prompted the correct response before allowing him to access the item.
The results of this study suggest that both young people learned to receptively identify the
objects and that this learning generalised to a novel setting and activity. Incidental teaching
procedures have also been used to teach children with ASD skills such as preposition use
(McGee, Krantz, & McClannahan, 1985), reading (McGee, Krantz, & McClannahan, 1986),
and reciprocal peer interactions (McGee, Almeida, Sulzer-Azaroff, & Feldman, 1992).

The Walden programme is a comprehensive early intervention approach for children
with ASD which is based on incidental teaching procedures (McGee, Morrier, & Daly, 1999).
It involves teaching social and language skills in the context naturally occurring routines both
in children’s homes and a specialised early childhood centre. The one study that has
evaluated the effectiveness of the Walden programme found that, after at least 6 months of
intervention, some children who did not speak upon entering the programme had begun to
“verbalise meaningful words”, and that 71% of children showed improvement in the time

they spent in close proximity to other children (McGee et al., 1999). However, the quality of
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this study has been rated as being weak based on the Reichow (2011; Reichow et al., 2008)
evaluative method due to the one group pre- post-test design and the lack of inferential
statistics. Thus, the certainty of evidence supporting the Walden model as an effective
intervention for improving outcomes for young children with ASD must be viewed as
inconclusive.

Aside from the one study investigating the effectiveness of the Walden programme
(McGee et al., 1999), studies have primarily used incidental teaching procedures as part of
focused treatments (i.e. treatments targeting one specific type of behaviour; Wong et al.,
2015). The most thoroughly researched comprehensive naturalistic behavioural intervention
for children with ASD is Pivotal Response Treatment® (PRT: Koegel & Egel, 1979), which
is described in detail in the following section.

Pivotal Response Treatment

PRT was developed in the late 1970s (Koegel & Egel, 1979). It is often delivered as a
focused language intervention, but it is also a comprehensive intervention which targets a
number of “pivotal areas” (Koegel et al., 2016). The developers of the model propose that
targeting pivotal areas including initiations, self-management, response to multiple cues, and
empathy will lead to extensive collateral gains in other areas, such as social skills,
communication and a reduction of problem behaviour.

PRT is based on the theory of learned helplessness in children with ASD and other
intellectual disabilities. Research in this area has found that humans and animals who are
unable to exert control over the outcome of one situation are less likely to attempt to exert
control in future situations (Hiroto, 1974; Hiroto & Seligman, 1975; Overmier & Seligman,
1967). For example, in a seminal study by Hiroto (1974), participants who had previously
been exposed to an unescapable aversive loud noise were less likely to attempt to escape a
loud noise in a new situation than those who had been exposed to an escapable loud noise, or
no noise at all (Hiroto, 1974). For these participants attempts to escape did not lead to
reinforcement, which reduced the likelihood that they would attempt to escape in a new
situation.

The learned helplessness research has implications for individuals with ASD as they
often present with delays across many areas of development (Kennedy & Courchesne, 2008).
This may cause them to experience more failures than would be expected for a typically
developing child (Koegel & Mentis, 1985). For example, a child’s difficulties with social
communication may cause him to have negative interactions with his peers. As the child’s

attempts to interact do not lead to reinforcement, this is likely to reduce his motivation to try
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to engage with his peers in the future which may, thus, result in a reduction in his overall
frequency of social interaction (Koegel et al., 2016).

PRT aims to increase the motivation of individuals with ASD to attempt and be
successful in a range of developmentally and socially appropriate tasks (Koegel & Egel,
1979). It also aims to strengthen the individual’s understanding of the relationship between
making an attempt at a task and gaining reinforcement (Koegel & Egel, 1979). The five PRT
procedures that have been developed to achieve these aims are: child choice, using direct and
natural reinforcers, reinforcing attempts, task variation, and interspersing maintenance and
acquisition tasks (Koegel et al., 2016). Researchers have investigated the effectiveness of
each of these techniques, as well as the effectiveness of these techniques when combined in
the comprehensive PRT package (Koegel et al., 2016).

Some of the PRT techniques, such as child choice, are also key components of
incidental teaching (Hart & Risley, 1968). In PRT, child choice refers to importance of using
materials and activities that the child likes or prefers during teaching (Koegel et al., 1987). To
determine the items and activities which the child prefers, one can simply ask the child what
he or she likes, provide the child with a choice between two activities (e.g. verbally, or by
reaching/pointing), or observe the child during free play. Koegel et al.’s 1987 study supports
the importance of allowing children to select reinforcers and to learn during preferred
activities. In this study, ten children with ASD between the ages of 4 and 13 were found to
show fewer social avoidance behaviours, such as gaze aversion, closed eyes, and moving
away, during preferred activities, than non-preferred activities.

As with incidental teaching (Hart & Risley, 1968), another important PRT technique
is the use of direct and natural reinforcers, that is, rewards which are directly related to the
target behaviour as opposed to arbitrary rewards that are unrelated to the target behaviour
(Koegel et al., 2016). For example, if a child says Car upon seeing a toy car, a direct and
natural reinforcer for this behaviour would be to give the child the car. This should strengthen
the child’s understanding of the relationship between saying Car and gaining access to the
toy car and, thus, should increase the likelihood that the child will say Car in response to
seeing a toy car in the future. On the other hand, in traditional DTT, the child may be
required to say Car in response to looking at a picture of a car and may be rewarded with a
preferred snack such as a cookie. In this example, the child learns that when he says Car in
response to a picture of a car he will receive a cookie. He may not necessarily generalise this
learning to saying Car in response to seeing a toy car in his natural environment. Research by
Koegel and Williams (1980) and Williams, Koegel, and Egel (1981) suggests that six
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children with ASD between the ages of 4 and 7 learned target behaviours (language,
imitation, and cognitive skills) faster when reinforcement was directly related to that
behaviour rather than arbitrary.

The remaining three techniques are not components of incidental teaching and are
based on learned helplessness theory (Hart & Risley, 1968). The technique of reinforcing
attempts aims to decrease the number of failures experienced by children with ASD, which,
in turn, should increase their motivation to participate in the task (Koegel & Mentis, 1985).
This technique differs from shaping (Skinner, 1953) or reinforcement of successive
approximations because all child attempts are consistently reinforced by the therapist, rather
than the therapist limiting reinforcement to successive approximations of the desired
behaviour (Koegel, O’Dell, & Dunlap, 1988). Koegel et al. (1988) used a reversal design to
assess the effect of reinforcing attempts on the speech production and emotional affect of four
non-verbal children with ASD who were aged between 3 and 12. They found that when the
children were reinforced each time they made a speech sound, they were more likely to
produce speech sounds, and were rated as more enthusiastic, happier and more interested than
when they were only reinforced for sounds that increasingly resembled the target sound
(motor shaping).

The fourth PRT technique is task variation. The authors suggest that using a variety of
tasks may prevent the child with ASD from becoming “bored” and will therefore increase his
or her motivation to continue participating in a therapy session. A study by Dunlap and
Koegel (1980) found that a 5-year-old and a 7-year-old girl with ASD had more correct
responses and appeared more enthusiastic, interested, and happy, when they were presented
with a variety of tasks during a session, compared with doing the same task for the whole
session.

The final PRT technique is interspersing maintenance and acquisition tasks. This is an
extension of task variation and refers to including some tasks that the child can already do
(mastered tasks) in all teaching sessions. The authors hypothesise that the use of maintenance
tasks will ensure that the child will frequently experience success, which will prevent him or
her from suffering learned helplessness (Koegel et al., 2016). Dunlap (1984) found that when
five children with ASD between the ages of 5 and 10 were presented with a variety of
maintenance and acquisition tasks during a session, they learned the acquisition skills faster
and appeared more enthusiastic, interested, and happy than when they were presented with a
variety of acquisition-only tasks or one constant task.

At least 18 studies have been conducted on the effectiveness of PRT techniques when
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combined in an intervention package (Cadogan & McCrimmon, 2015; National Autism
Centre, 2015). The majority of these studies utilised single-case designs and, thus, included
only a few participants per study, but a least two randomised controlled trials (RCTs) have
been conducted (Hardan et al., 2015; Mohammadzaheri, Koegel, Rezaee & Rafiee, 2014). In
the study by Mohammadzaheri et al. (2015) the children were aged between 6 and 11 years
and, therefore, this approach would not necessarily be considered to have been conducted on
an early intervention population. The study by Hardan et al. (2015) examined the
effectiveness of PRT parent training compared to a general parent psychoeducation
programme for improving language in young children with ASD. Fifty-three children with
ASD aged between 2 and 6 years and their parents were randomly assigned to one of the two
groups. Each group received one training session per week for 12 weeks (8 x 90 min group
parent-only sessions and 4 x 60 min one-on-one sessions with the parent and child). Results
of this study suggest that, following intervention, 21 of the 25 parents in the PRT group had
learned to implement the PRT procedures with fidelity. Further, children in the PRT group
had a greater total number of utterances and significantly higher scores on a measure of
expressive and receptive language scores than children in the psychoeducation group.

PRT has been included in several literature reviews on effective early interventions
for children with ASD (National Autism Centre, 2015; Rekap & Rekap, 2014; Rogers &
Vismara, 2008). In the most recent such review, the National Autism Centre (2015) rated
PRT as one of 14 established evidence-based practices for children with ASD. PRT would
also be classified as an established EBP according to Reichow’s evaluative method (2011;
Reichow et al., 2008), because at least two studies with a strong group design conducted in
different locations have found the intervention to be effective. However, most high quality
studies (e.g. Hardan et al., 2015; Mohammadzaheri et al., 2014) on PRT have examined its
effectiveness for improving language outcomes for children with ASD. It is not yet clear
whether PRT is equally as effective for improving other outcomes such as social skills and
behaviour or when used as a comprehensive intervention.

Developmental/Relationship-Focused Interventions

Around the time that the first evidence was emerging for the effectiveness of EIBI
(Lovaas, 1987), there was also a significant amount of research being conducted in the field
of developmental science (Dawson & Bernier, 2013; Schreibman et al., 2015). Research into
the typical and atypical development of skills such as communication, joint attention,
imitation, and imaginary/symbolic play (e.g. Tager-Flausberg et al., 1993; Mundy, Sigman,

Ungerer, and Sherman, 1987) contributed to the creation of a number of interventions which
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are collectively referred to as developmental/relationship-focused interventions (Dawson &
Bernier, 2013; Mahoney, Boyce, Fewell, Spiker, & Wheeden, 1998; Schreibman et al., 2015).
These comprehensive interventions differ fundamentally from behavioural interventions in
many ways, including the nature of the skills targeted, the order in which these skills are
taught, and the use of “affectively rich” social interactions to encourage development. They
also do not explicitly reference the techniques from behavioural learning theory such as the
ABC format, prompting, and shaping but may employ some of these procedures to varying
extents (Ingersoll, 2010D).

Developmental/relationship-focused interventions are heavily informed by a
constructivist approach to development (Schreibman et al., 2015). Jean Piaget was one of the
first constructivist theorists who posited, based on intensive and detailed observations of
children, that there are four stages of cognitive development (sensorimotor, preoperational,
concrete operational, and formal operational) and that children transition from one stage to
the next based on their physical maturation and exposure to relevant experiences (Piaget,
1952). According to Piaget, learning occurs through assimilation, that is, processing new
experiences using one’s current level of understanding, or accommodation, that is, altering
one’s understanding based on new experiences. Thus, in order to maximise learning, one
should ensure that instructional experiences are slightly more difficult than the child’s current
level of cognitive development (Feldman, 2014).

Lev Vygotsky, a Russian developmental psychologist, emphasised the role of social
interaction in cognitive development (Vygotsky, 1978). He proposed that children’s cognitive
abilities increase when learning experiences occur in the “zone of proximal development”.
This is when a task is slightly too difficult for a child to do independently, but he or she is
able to compete it with help from an adult or more advanced peer. This gave rise to the idea
of “scaffolding” learning experiences, in which an older or more knowledgeable person
initially assists the child with a task and then removes this assistance when the child can
perform the task independently (Wood, Bruner, & Ross, 1976).

The constructivist approach has had a considerable influence on developmental/
relationship-focused models of intervention for children with ASD and other disabilities
(Schreibman et al., 2015). First, these models usually involve conducting an assessment of
the child’s developmental level and then selecting target skills which are slightly too difficult
for the child to perform independently (Greenspan & Wieder, 1997; Schreibman et al., 2015).
Further, the target skills are taught in the order that they would usually develop in a child

without ASD, and new target skills are chosen when the child can consistently and
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independently perform the current skill (Schreibman et al., 2015).

Research on the development of skills in children with ASD suggests that they often
show similar, although delayed, patterns of development to those without ASD. Several
studies suggest that children with ASD develop language in a similar way to those without
ASD. For example, in an analysis of interactions between six children with ASD and their
mothers, Tager-Flausberg et al. (1993) found that over a period of 12 to 26 months, these
children showed similar increases in their mean length of utterance and improvements in
grammatical structure to children with Down syndrome, and to children without
developmental disabilities. Further, Toth, Munson, Meltzoff, and Dawson (2006) found that
joint attention and immediate imitation strongly predicted language ability in a sample of 60
preschool-aged children with ASD. This is significant as imitation and joint attention are
precursors to language development in children without ASD or developmental disabilities.
Based on findings such as these, developmental approaches frequently focus on developing
precursors to language learning such as babbling, joint attention, and use of gestures before
targeting spoken language. This differs significantly from behavioural interventions, which
traditionally advocated teaching language through the use of vocal imitation alone
(Schreibman et al., 2015).

Developmental/relationship-focused interventions have a strong emphasis on building
“affectively rich social relationships” between the child with ASD and the parent/therapist
(Dawson & Bernier, 2013). The “social motivation hypothesis” suggests that the brains of
children with ASD do not have the same reward response during social interaction as those of
children without ASD (Dawson, Bernier, & Ring, 2012). Further, research suggests that
children with ASD have difficulty sharing their emotions with others (Dawson, Hill, Spencer,
Galpert, & Watson, 1990). Thus, these interventions use strategies to explicitly promote the
sharing of positive affect and to increase the child’s motivation to engage socially with a play
partner (Rogers et al., 1986). This often includes adult use of positive affect and modelling of
positive social interaction.

To the author’s knowledge, there are no published systematic reviews on the
effectiveness of developmental/relationship-focused interventions. Therefore, Table 7.1 and
Table 7.2 in Appendix A summarise the participant characteristics, intervention
characteristics, research rigor, and outcomes of the two most researched
developmental/relationship-focused interventions for young children with ASD: the Denver
model (previously the Playschool model; Rogers, Herbison, Lewis, Pantone & Reis, 1986)

and the developmental, individual-difference, relationship-based, Floortime™ model
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(DIR/Floortime™; Greenspan & Wieder, 1997). These two models will be described in detail
in the following sections. Other developmental/relationship-focused interventions for
children with ASD include Responsive Teaching (RT; Mahoney & MacDonald, 2004),
Relationship Development Intervention (Gutstein, 2001) and the Son-Rise programme
(Kaufman & Kaufman, 1976). While three studies have been published on the effectiveness
of RT (Karaaslan, Diken, & Mahoney, 2011; Mahoney & Perales, 2003, 2005), there appears
to be only one weak quality empirical study on the effectiveness of both Relationship
Development Intervention (Gutstein, Burgess, & Montfort, 2007) and the Son-Rise Program
(Houghton, Schuchard, Lewis, & Thompson, 2013).

The Denver Model

The Denver model (also called the Playschool model) is a comprehensive
developmental/relationship-focused group intervention that was created in the 1980s for
children with ASD and/or other types of developmental disabilities (DD) between the ages of
2 and 6 years (Rogers et al., 1986; Rogers & DiLalla, 1991). Features of this model include
the use of positive adult affect (e.g. smiling and laughing with the child) and fun “sensory
social routines” (e.g., “peekaboo”, “chase”, and “hide and seek™) to target a wide range of
developmental skills. The Denver model is implemented in an early childhood setting and
each child is allocated a “primary teacher” with whom they interact the most frequently
(Rogers et al., 1986). Skills are targeted during play routines as the developers believe that
“play is the primary vehicle for communicative, cognitive, and social/emotional
development” in all children (Rogers et al., 1986, p.136). Other features of the Denver model
include altering the classroom structure and routines to optimise the child’s ability to attend
to the therapist and to transition easily between activities (Rogers, Lewis, & Reis, 1987).
Finally, challenging behaviours are dealt with through redirection and prompting positive
behaviours (Rogers et al., 1986)

Two of the key skills targeted in this intervention are imitation and symbolic thought,
which includes symbolic play, symbolic language and conceptual thought (Rogers et al.,
1986). The developers hypothesise that these deficits prevent children with ASD from
learning from their typically developing peers in their natural environment (Meltzoff &
Moore, 1977; Rogers & Pennington, 1991). For example, a child who is unable to imitate a
peer or adult during toy play is unlikely to learn to play with toys in a variety of functional
ways. An article published on the Denver model in 2006 (Rogers et al.) specifies the use of a
developmental curriculum to set individualised, developmentally appropriate goals for each

child, although it is not clear whether this curriculum was also used when the model was
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initially developed in the 1980s (Rogers et al., 1986; Rogers et al., 1987; Rogers & Lewis,
1989).

The model uses techniques from the IN-REAL outreach project to develop verbal and
non-verbal communication (Weiss, 1981). These techniques include (a) the therapist
narrating his or her own play, (b) the therapist narrating the child’s play, (c) the therapist
repeating and elaborating upon what the child has said, (d) the therapist mirroring the child’s
non-verbal communicative behaviours, and (e) providing intervention to the child in a
naturalistic setting.

Five articles have been published on the Denver Model (Rogers et al., 1986; Rogers et
al., 1987; Rogers et al., 2006; Rogers & DiLalla, 1991; Rogers & Lewis, 1989). However, the
2006 (Rogers et al.) article has been excluded from this section because the intervention
appears to more closely resemble the more recent early start Denver model than the original
Denver model. Each of the remaining studies examined the effectiveness of the Denver
model of intervention when delivered by trained therapists to children with ASD who were
younger than 6 years old in a modified classroom setting (Rogers et al., 1986; Rogers et al.,
1987; Rogers & DilLalla, 1991; Rogers & Lewis, 1989). The ratio of children to
teachers/teacher aides was 2:1 in all of the studies, but the intensity and duration of the
intervention varied from 2 hours and 45 min of intervention per day, four times per week for
6 to 8 months (Rogers et al., 1986) to up to 4.5 hour of intervention per day, five times per
week for 12 months (Rogers & Lewis, 1989) or for an average of 18 months (Rogers &
DilLalla. 1991).

Results from these studies suggest that children who participated in the Denver model
intervention showed improvements on a measure of adaptive behaviour following the
intervention and there was no difference between the improvements shown by children with
ASD and those of the children with other behavioural/emotional and developmental disorders
(Rogers & DilLalla, 1991). Children in the Rogers et al. (1986) study and the Rogers and
Lewis (1989) study also showed significant improvements on a measure of symbolic play and
social communication and those in the Rogers and DiLalla (1991) study showed
improvements on a variety of language measures. Half of the children in the Rogers and
Lewis (1989) study showed a significant reduction in ASD symptoms. Further, Rogers et al.
(1986) reported a significant increase in parent-child interactions involving child use of
positive affect with the mother and social initiations to the mother.

Rogers et al. (1987), also evaluated the effectiveness of training 20 professionals and

paraprofessionals to implement the Denver model. The teaching involved a 40-hour training
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week followed by two training days which occurred 2 and 4 months into the intervention. The
training procedures included didactic instruction, guided observation, feedback and team-
building activities. On average, the participants found the intervention to be socially valid
(understandable, useful, practical, applicable and effective). Video-analysis suggested that
they were better able to implement the five key components of the Denver model after 3
months of intervention. These key components were staff members’ ability to (a) use play as
a main paradigm for learning and growth, (b) place emphasis on social-emotional
development, (c) enrich the language environment using reactive techniques, (d) promote
structure and routine of classroom, and (e) handle maladaptive behaviours (Playschool
Observation Scale; Rogers et al., 1987).

According to the Reichow evaluative criteria (2011; Reichow et al., 2008) the Denver
model is not an established or promising evidence-based practice because there have been no
studies of strong or adequate rigor/quality published on this intervention (see Table 7.1,
Appendix A; also see Table 2.1 for a full list of the criteria). The Reichow evaluative criteria
were fully described on page 28, but, briefly, these criteria include seven primary quality
indicators (e.g. participant characteristics, independent variable) and six to eight secondary
quality indicators (e.g. random assignment, blind raters) which vary for single and group
designs. A review of comprehensive psycho-educational interventions for young children
with ASD also found that in two of the Denver model studies (Rogers et al., 2006; Rogers &
Dilalla, 1991) “evidentiary support was so low that outcome data gave insignificant
scientific meaning” (Eikeseth, 2008, p. 3). The National Autism Centre (2015) has not
evaluated the effectiveness of the Denver model in isolation.

DIR/Floortime™

DIR/Floortime™ (Greenspan & Wieder, 1997) is another play-based
developmental/relationship-focused model of early intervention for children with ASD. This
model has three key components (Wieder & Greenspan, 2003). The first component,
developmental capacities, refers to the six levels of “functional milestones” which are
achieved early in life by typically-developing children. These milestones are (a) self-
regulation and shared attention, (b) engagement and relating, (c) purposeful emotional
interaction, (d) social problem solving, (e) creating ideas, and (f) thinking logically. For
example, a child who is at the “engagement and relating” developmental milestone is learning
to attend to a play partner, whereas a child at the “thinking logically” developmental
milestone is learning to express ideas and opinions with words and through dramatic pretend

play (Pajareya, & Nopmaneejumruslers, 2011). The second component, individual-
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differences in information processing and motor planning, involves determining the child’s
sensorimotor preferences and deficits (Wieder & Greenspan, 2003). The final component,
relationship-based, emphasises the type of interaction needed to foster the child’s
development and includes techniques such as observing the child’s cues, following the
child’s lead, and “reading” the child’s intentions. Parents and play partners are encouraged to
implement the intervention during 15-20-min periods of “floortime” several times per day.

At least 13 studies have been published on the effectiveness of the DIR/floortime
model, however, only four of these studies are included in Tables 7.1 and 7.2 in Appendix A
due to the extremely low quality of the remaining studies (Liao et al., 2014; Pajareya, &
Nopmaneejumruslers, 2011; Solomon, Necheles, Ferch, & Bruckman, 2007; Solomon, Van
Egeren, Mahoney, Huber, & Zimmerman, 2014). Each of these studies focused on training
parents to implement DIR/Floortime™ intervention with their children with ASD who were
aged between 1.5 and 6 years. The intensity and duration of the training varied from a 3 hour
workshop and 1.5 hours of home-based training with a follow-up session (Pajareya &
Nopmaneejumruslers, 2011) to a full day workshop and 3 to 4 hours of home-based training
per month for eight to 12 months (Solomon et al., 2007; Solomon et al., 2014).

The children in each study showed improvements in a variety of outcomes, for
example, those in the Liao et al. (2014) and Solomon et al. (2007) studies showed significant
improvements on a measure of “functional developmental progress” (Greenspan, DeGangi, &
Wieder, 2001), while those in the Pajareya and Nopmaneejumruslers (2011) and Solomon et
al., (2014) studies also had significantly better scores than the treatment-as-usual group on
this measure. Further, children in two of the studies showed greater improvements in a
measure of autism symptomology or diagnostic severity than the treatment-as-usual group.
However, in the Solomon et al. (2014) study there was no significant difference between the
DIR/Floortime™ group and the treatment-as-usual group for children’s scores on measures
of language or development.

Parent outcomes varied following the interventions. Liao et al., (2014) reported a
significant reduction in parenting stress following intervention, while Solomon et al. (2014)
did not find a significant difference in parenting stress between the DIR/Floortime
intervention group and the treatment-as-usual group. In the first Solomon et al. (2007) study
the authors reported that parenting interactional techniques did not change as a result of the
intervention, whereas in the second study (Solomon et al., 2014) the authors reported that the

DIR/Floortime group had significantly better interactional style than the treatment-as-usual
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group following intervention. Pajaraya and Nopmaneejumreslers (2011) did not measure any
parent outcomes.

Using Reichow’s evaluative method (2011; Reichow et al., 2008) the
DIR/Floortime™ model would be described as a promising evidence-based practice because
at least two studies of adequate methodological strength found it to be effective (See Table
7.1, Appendix A). However, it cannot yet be considered to be an established evidence-based
practice, which means it should be implemented with caution and closely monitored in case
of harm/lack of progress (Reichow et al., 2011). DIR/Floortime™ is included in a chapter by
Travers et al. (2016) on “fad, pseudoscientific, and controversial interventions” due to the
limited scientific evidence of its effectiveness, despite the model having existed for over 20
years. The National Autism Centre (2015) has also labelled DIR/Floortime™ as an
unestablished evidence-based practice meaning that there is extremely limited evidence for
the effectiveness of this intervention and it may be possible that this intervention is harmful.

The lack of evidence for the effectiveness of this model is of particular concern
considering that the website of the Interdisciplinary Council of Development and Learning,
an organisation that was founded by the developers of DIR/Floortime™, describes the model
as having “the strongest research of any intervention to support its effectiveness in improving
the core challenges of ASD” (Interdisciplinary Council of Development and Learning, n.d.).
It could be relevant, however, that this organisation also funds the publication of articles
supporting the effectiveness of DIR/Floortime™,

Naturalistic Developmental Behavioural Early Intervention

Naturalistic developmental behavioural interventions (NDBISs) are a relatively new
form of early intervention for children with ASD (Schreibman et al., 2015). NDBIs use
behavioural teaching procedures to target developmentally appropriate goals within the
child’s natural environment (Schreibman et al., 2015). The common features of NDBIs are
drawn from each of the methods of intervention previously described in this chapter
(behavioural, naturalistic behavioural, and developmental).

Similar to more traditional behavioural interventions, NDBIs involve teaching skills
using ABA procedures. These teaching procedures include the use of the ABC format,
modelling, and prompting for teaching skills, but each individual model varies in terms of the
types of antecedents used to elicit behaviours and the method of prompting the behaviour
(Schreibman et at al., 2015). Further, NDBIs emphasise the importance of selecting objective,
measureable target behaviours and collecting data on the effect of the intervention on these

behaviours. However, the methods of collecting data and selecting behaviours vary
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depending on the type of NDBI.

Several of the components of NDBIs originate from naturalistic behavioural
interventions. As with PRT and incidental teaching, all NDBIs teach skills in the context of
play and/or daily routines, use natural reinforcers, and involve procedures to promote child
choice (Hart & Risley, 1968; Koegel et al., 2016). Several NDBIs also incorporate other
procedures from PRT such as task variation and reinforcing attempts (Schreibman et al.,
2015).

Finally, the teaching targets used in these interventions reflect the growth of skills in
typically developing children (Schreibman et al., 2015). Many of these interventions place
particular emphasis on teaching skills which provide a foundation for further socio-
communicative development such as imitation, joint attention and prelinguistic language
skills including gestures and intentional vocalisations (e.g. Rogers & Dawson, 2010). As with
developmental interventions, NDBIs also use a relationship-focused approach to teaching.
They value positive affect and aim to teach skills through “emotionally rich” social
interactions.

NDBIs address some of the limitations or criticisms of other methods of intervention
by combining intervention approaches. For example, the inclusion of behavioural learning
principles is intended to increase the probability that the intervention will be effective
because research suggests that behavioural interventions are often effective for improving a
wide range of behaviours in young children with ASD (Lerman et al., 2016). Teaching skills
in the context of play and daily routines may also be more likely to promote child
generalisation of skills to the natural environment than traditional behavioural interventions
such as DTT (Schreibman et al., 2015). Further, although there is limited evidence for the
effectiveness of developmental/relationship focused interventions in isolation, an
understanding of child development could guide in the determination of realistic treatment
targets and effective intervention techniques, such as the use of developmentally appropriate
verbal and non-verbal communication (Rogers & Dawson, 2010; Schreibman et al., 2015).
Further, relationship-focussed strategies such as positive affect and increasing the reward
value of social interaction may be particularly appropriate for young children with ASD as
research suggests that young children without ASD are also very responsive to these
strategies (Dawson, 2008; Kuhl, 2007).

Many of the more recent early intervention approaches for children with ASD fit
under the NDBI umbrella. Examples of these interventions include reciprocal imitation

training (e.g. Ingersoll, 2010a), enhanced milieu teaching (Hemmeter & Kaiser, 1994).
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Project IMPACT (e.g. Ingersoll, Dvortcsak, Whalen, & Sikora, 2005; Ingersoll & Wainer,
2013), joint attention, symbolic play, engagement, and regulation (e.g. JASPER: Kasari,
Gulsrud, Wong, Kwon, & Locke, 2010; Kasari, Kaiser, et al., 2014), social communication,
emotional regulation, transactional support/the early social interaction project (e.g. Wetherby
et al., 2014), early achievements (e.g. Landa, Holman, O’Neill, & Stuart, 2011), pre-school
ASD communication trial (Green et al., 2010; Pickles et al., 2016), and the early start Denver
model (Rogers & Dawson, 2010). There is empirical research to suggest that each of these
interventions may be effective for improving some outcomes for young children with ASD,
either from RCTs (Ingersoll et al., 2005; Kasari et al., 2010; Kasari, Lawton, et al., 2014;
Wetherby et al., 2014; Landa et al., 2011) or multiple experiments with strong single-subject
designs (Ingersoll et al., 2005; Ingersoll & Wainer, 2013).

Early Start Denver Model

The ESDM appears to be an increasingly popular model of NDBI for children with or
at risk for ASD aged between 12 and 60 months (Penner et al., 2015; Vivanti et al., 2014). It
has been delivered by parents or therapists within a clinic, the child’s home environment or in
group settings such as early childhood education centres (Rogers & Dawson, 2010; Talbott,
Estes, Zierhut, Dawson, & Rogers, 2016). The ESDM is based upon PRT and the Denver
model. In line with PRT, the ESDM incorporates procedures to increase child motivation
such a child choice, task variation, and using direct and natural reinforcers (Rogers &
Dawson, 2010). It also teaches skills through the use of behavioural learning principles
including the ABC format, response prompting and chaining. Skills are taught in the context
of “joint activity routines” that occur naturally throughout the child’s day rather than discrete
trials. These routines include sensory-social play (e.g. songs, peekaboo, chase, bubbles,
balloons), object play (e.g. puzzles, blocks, trains), greetings, tidying up, and daily living
routines (e.g. meals, bath-time, bedtime, chores).

In addition, similar to the Denver model, the ESDM uses techniques that are intended
to be useful for developing positive relationships with children and increasing the reward
value of social interactions (Dawson, 2008; Rogers et al., 1986; Rogers & DilLalla, 1991).
These techniques include: (a) the use of positive affect, (b) an emphasis on fun play with
people, (c) copying the child’s actions and noises, and (d) sharing control of the interaction.
Like the Denver model, the ESDM also has a focus on teaching imitation, which the authors
consider to be one of the key ways in which young children learn new skills (Meltzoff &
Moore, 1977; Rogers & Dawson, 2010). The ESDM teaches imitation skills in the sequence

in which they normally develop in children without ASD or developmental disabilities. First
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a child is taught to imitate actions on objects and vocalisations, then to imitate gestures, and
finally facial expressions (Rogers & Dawson, 2010).

The ESDM is a comprehensive intervention and uses a detailed developmental
curriculum to target a range of skills in the order in which they would develop in children
without disabilities between the ages of 12 to 48 months (Rogers & Dawson, 2010). These
skills include receptive and expressive communication, joint attention, imitation, social skills,
play skills, motor skills, behaviour, and daily living skills. In addition to imitation, the
developmental domains that receive the most attention are non-verbal communication, verbal
communication, social development, and pretend play (Talbott et al., 2016). The four levels
of curriculum checklist correspond to skills which typically develop between 12 and 18
months, 18 and 24 months, 24 and 36 months, and 36 and 48 months.

The developers of the ESDM hypothesise that the delays experienced by children with
ASD are due to receiving a limited number of learning opportunities compared to children
without developmental disabilities (Rogers & Dawson, 2010). Therefore, they believe that
intensive intervention is necessary to increase the number of learning opportunities that a
child receives within any given day. It is for this reason that they aim to target skills within
the context of each of the child’s daily routines and activities. ESDM therapists also aim to
provide learning opportunities every 10-20 seconds during therapy in order to maximise the
amount of teaching that occurs in each session.

There are at least three published literature reviews on the effectiveness of the ESDM
(Ryberg, 2015; Talbott et al., 2016; Waddington, van der Meer, & Sigafoos, 2016). In
addition, several reviews of intervention programs for children with ASD have also included
studies that implemented the ESDM (e.g. Bradshaw et al., 2015; Warren et al., 2011). The
Waddington et al. (2016) was conducted to inform and guide the development of Studies 1
and 2 in this thesis and is included in full in Appendix B. Briefly, this review evaluated 15
studies published before June 2015 using Reichow’s evaluative method (2011; Reichow et
al., 2008) and concluded that “ESDM is a potentially promising intervention, but the limited
number of high quality studies indicates the need for additional research to evaluate its
effectiveness” (p. 93). Ryberg et al. (2015) only reviewed eight studies as they excluded
studies with single case designs and case studies from the analysis. Like Waddington et al.
(2016), they also concluded that the ESDM was promising and that the scope for future
research was vast. Talbott et al. (2016) included 13 studies but did not systematically evaluate
the quality of each study nor did they draw conclusions about the overall evidence for its

effectiveness.
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There may be several potential advantages of the ESDM over other NDBIs. First, it is
the most thoroughly researched model, followed by JASPER (Kasari et al., 2010; Kasari,
Lawton, et al., 2014). The ESDM is also one of the few comprehensive NDBIs for children
with ASD (Odom et al., 2010; Schreibman et al., 2015). Most NDBIs typically target one or
two areas of development. For example, JASPER focuses on joint attention and play (Kasari,
Lawton, et al., 2014), and RIT focuses primarily on imitation (Ingersoll, 2010a). As ASD
effects all areas of development, and particularly language, joint attention, social skills, and
imitation, it would seem logical and efficient to target all of these skills in one intervention
(Rogers & Dawson, 2010). Importantly, it is also one of the few models that has been
evaluated when delivered by therapists and parents, both one-on-one and in groups, and at a
variety of intensities.

Moderators of Treatment Effect

Most studies have found that different types of early intervention are more effective
for some children with or at risk for ASD than for others (Fava & Strauss, 2014). This has led
many researchers to attempt to identify the characteristics of children who are more likely to
respond better to certain interventions and those who are less likely to respond as well. As
previously discussed, several studies have found that younger children may respond better to
intervention than older children (e.g. Bibby et al., 2002; Dawson, Jones et al., 2012; Flanagan
et al., 2012; Granpeesheh et al., 2009; Harris & Handleman, 2000; Perry et al., 2011;
Remington et al., 2007; Vivanti et al., 2016) but several studies have also evaluated other
child and family characteristics that may influence an individual’s response to particular
interventions.

Most studies examining these factors have focused on behavioural intervention.
Specifically, several studies have found that children with higher pre-treatment scores on
measures of intelligence (Bibby et al., 2002; Harris & Handleman, 2000; Klintwall et al.,
2015; Lovaas, 1987; Magiati et al., 2007; Perry et al., 2011; Remington et al., 2007; Sallows
& Graupner, 2005), language ability (Darrou et al., 2010; Flanagan et al., 2012; Magiati et
al., 2007; Perry et al., 2011; Remington et al., 2007; Sallows & Graupner, 2005; Strauss et
al., 2012) and adaptive behaviour (Remington et al., 2007; Sallows & Graupner, 2005)
responded better to behavioural intervention than children with lower scores on these
measures. However, other studies have found that children’s scores on measures of
intelligence (Eikeseth, Smith, Jahr, & Eldevik, 2007; Smith et al., 2000) language ability
(Klintwall et al., 2015; Smith et al., 2000) and adaptive behaviour (Bibby et al., 2002;

Eikeseth et al., 2007) did not influence their response to treatment. Similarly, some studies
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have found the children with more severe ASD symptoms responded better to behavioural
intervention (Sallows & Graupner, 2005), while others have found that those with less severe
symptoms had better outcomes (Darrou et al., 2010; Smith et al., 2000) or that ASD severity
did not significantly effect a child’s response to treatment (Flanagan et al., 2012; Perry et al.
2011). In addition, one study found that children who scored higher on a measure of
challenging behaviour showed greater improvements during behavioural intervention than
children who did not score as highly (Remington et al., 2007), while another study found that
those with less challenging behaviour had greater improvements (Strauss et al., 2012). Two
studies reported greater increases during intervention for children who had higher pre-
treatment imitation abilities (Sallows & Graupner, 2005; Smith et al., 2000). Finally, Bibby et
al. (2002) found that a child’s gender had no impact upon his or her response to treatment.

Fewer studies have examined predictors of children’s responses to naturalistic
behavioural early intervention or NDBIs and, much like the research on behavioural
intervention, most of these studies have found conflicting results. Specifically, Rogers, Estes
et al. (2012) found that children with higher pre-treatment scores on an assessment of
orienting to a non-social stimulus (i.e. a non-human noise) had better improvements on
measures of cognition and autism symptom severity following parent delivered ESDM
intervention than those with lower scores. They also found that children’s pre-treatment
imitation skills did not influence their response to the intervention. In contrast, Vivanti et al.
(2013) found that children who had higher scores on a pre-treatment imitation task generally
responded better to group ESDM intervention than those with lower scores. Those with
higher functional object use and greater goal understanding also responded better to the
intervention. Finally, Eapen, Crnéec, and Walter, (2016) found that children with lower pre-
treatment autism symptomology responded better to group ESDM intervention than those
with lower scores. Scherer and Schriebman (2002) found that three children who had a
behavioural profile indicative of being responsive to treatment (i.e. highly interested in toys,
tolerant of adults in close proximity, low nonverbal self-stimulatory behaviour, and high
verbal self-stimulatory behaviour) had improvements in communication and play following 6
months of therapist delivered PRT, whereas three children with the opposite behavioural
profile did not improve (Sherer & Schreibman, 2005).

Several studies have also investigated the impact of family variables on a child’s
response to intervention. For example, Magiati et al. (2007) found that there was no link
between a family’s socio-economic status or education level and their child’s progress during

EIBI. Makrygianni and Reed (2010) reported that children whose parents received training in
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the basic principles of applied behaviour analysis, made more improvements in adaptive
behaviour following therapist delivered behavioural intervention than those whose parents
did not receive training. They suggest that this may be because the parents who received
training were better able to create a home environment that was consistent with the therapy
environment.

As previously discussed, parental stress may also effect the child’s treatment
outcomes. Specifically, several studies have reported that parents whose children are
receiving high intensity intervention report higher stress levels than those whose children are
receiving low-intensity intervention (Osborne, McHugh, Saunders, & Reed, 2008; Strauss et
al., 2012). Further, some studies have found that the children of parents who report a high
level of stress may have reduced positive outcomes following treatment compared to children
whose parents report a low level of stress (Osborne et al., 2008; Strauss et al., 2012).
However, other studies did not find a significant relationship between parent stress and the
child’s response to treatment (Shine & Perry, 2010). Further, Estes et al. (2014) found that
families who had experienced a greater number of negative life events in the 12 months
preceding treatment, reported greater stress and a lower sense of parenting competence
regardless of whether they were participating in the parent coaching intervention or
treatment-as-usual condition.

Therefore, it is not yet clear which child or family characteristics are most likely to
increase a child’s chances of responding positively to intervention (Fava & Strauss, 2014).
Further, no research to date has compared the effectiveness of two evidence-based treatments,
therefore, it is not possible to determine whether certain child or family characteristics would
mean that one type of intervention is likely to be more effective than another (Fava &
Strauss, 2014). Thus, this is an important area for future research.

In summary, the four main methods of early intervention for children with ASD are
behavioural intervention, naturalistic behavioural intervention, developmental/relationship
focused intervention, and NDBI. Some of the specific models which use behavioural or
naturalistic behavioural intervention methods, such as EIBI and PRT, have been shown to be
consistently effective across several high quality empirical studies. However, research
suggests that some children respond better to these interventions than others, although it is
not currently clear which child or family characteristics would led an individual to be more or
less responsive to a particular intervention. In contrast, specific models which use
developmental/relationship-focused intervention methods, such as the Denver model and

DIR/Floortime™ are not currently supported by any high quality empirical studies.
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The ESDM appears to be a promising intervention approach which combines naturalistic
behavioural intervention techniques with developmental/relationship-focussed strategies. One
potential advantage of the ESDM is the versatility and flexibility of delivery approach which
increases the range of circumstances and contexts in which the intervention can be delivered.
Chapter 3 provides an in-depth analysis of each of these delivery approaches, which then

serves as the main rationale for the two studies in this thesis.
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CHAPTER 3
DELIVERY METHODS

One potential strength or advantage of the ESDM over some other early intervention
programmes is that it appears to lend itself to flexible delivery. Specifically, based on the
literature, there are at least four distinct ways in which the ESDM can be delivered. These
are: (a) intensive one-on-one intervention delivered by trained therapists and parents, (b)
intensive group intervention delivered by trained therapists (c) low-intensity intervention
delivered by trained therapists, and (d) parent training/coaching. This chapter outlines the
potential strengths, weakness, and research evidence for each of these delivery approaches
across all models of early intervention for children with ASD and the ESDM in particular.
Reichow’s evaluative criteria will also be applied to each of the specific ESDM delivery
methods (Reichow, 2011; Reichow et al., 2008). The evidence and strengths of each delivery
method will then provide the rationale for the two studies in this thesis, which will be
presented in Chapter 4.

Intensive One-on-one Intervention

Research suggests that early intervention may be more effective when it is
implemented for many hours per week (Klintwall et al., 2015). An intervention is generally
said to be intensive when it is provided for 20 or more hours per week, as this is often stated
as the minimum hourly provision for most EIBIs (Lerman et al., 2016). Most of the research
into intensive early intervention has been related to behavioural interventions. For example,
in his ground-breaking 1987 study, Lovaas found that young children with ASD who
received 40 hours per week of early intensive behavioural intervention (EIBI) for 2 years
showed significantly greater gains on measures of intelligence and were more likely to be
placed in a mainstream classroom than children who only received 10 hours or less per week
of the same intervention (see Chapter 2). Other studies have reported similar findings. For
example, Reed, Osborne, and Corness (2007) found that 2.5- to 4-year-old children with ASD
who received an average of 30 hours per week of behavioural intervention showed
significantly better improvements on measures of intelligence and educational achievement
after 10 months than children who only received an average of 12 hours of intervention per
week. However, there were no differences between the two groups on a measure of adaptive
behaviour. Further, Smith et al. (2000) found that children aged between 1.5- and 3.5-years-
old who received an average of 24.5 hours of therapist delivered behavioural intervention per
week for 1 year had better scores on measures of intelligence, language, and academic

achievement than those whose parents participated in a less-intensive parent training
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programme which focussed on behavioural intervention techniques. Several meta-analyses
also support the suggestion that intensive early intervention leads to better child outcomes
compared to treatment-as-usual or eclectic treatment (e.g. Eikeseth, 2008; Peters-Scheffer,
Didden, Mulders, & Korzilius, 2013).

Some researchers suggest that it is difficult to draw conclusions about the effect of
treatment intensity on child outcomes because many studies do not provide specific data on
the number of treatment hours each child received, particularly the children who were
allocated to control groups (Stauss, Mancini, Fava, & the Specialisation in Cognitive
Psychotherapy group, 2013). In addition, several studies have not found a link between
treatment intensity and child outcomes (e.g. Fernell et al. 2011; Magiati et al., 2007; Sallows
& Graupner, 2005). For example, Fernell et al. (2011) evaluated the effectiveness of
behavioural intervention for 208 children with ASD aged between 20 and 54 months. They
found that there was no significant difference in outcomes between children who received
intensive intervention and those who did not. It is suggested that the conflicting results found
in these studies could be due to additional factors other than treatment intensity, such as: (a)
the quality of the treatment and the fidelity of implementation, (b) the setting in which the
treatment was administered, (c) the degree of parent involvement, and (d) the degree to which
the intervention was tailored to the child (Fava & Strauss, 2014).

Further, some government organisations, private insurers and service providers are
critical of intensive intervention due to the associated expenses (Bouder, Spielman, &
Mandell, 2009). Early intervention is estimated to cost between $US40,000 and $US80,000
per year (Chasson, Harris, & Neely, 2007). However, most studies have revealed that the
costs associated with early intensive intervention are usually offset during the child’s lifetime
due to factors such as a decrease in the child’s need for ongoing intervention, increased
placement in mainstream classrooms, and increased chances of living independently
(Chasson et al., 2007; Cidav et al., 2017; Penner et al., 2015). For example, Chasson et al.
(2007) calculated that the use of EIBI would save the State of Texas $208,500 per child due
reduced special education costs and reduced years of receiving special education.

However, some researchers have suggested that there may be a point at which
additional hours of treatment are no longer effective (Fava & Strauss, 2014; Matson & Smith,
2008; Reed et al., 2007). This may be due to child “burn-out”, exhaustion or a loss of interest
in the programme and the reinforcers used. Several researchers have directly examined the
effect of each additional hour of treatment on child outcomes. For example, in a further

analysis of data from 453 children who had previously participated in behavioural
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interventions, Klintwall et al. (2015) found that for every additional hour of intervention a
child’s learning rated increase by 0.014, and that there was no point at which additional
therapy had no added effect. Further, Granpeesheh et al. (2009) examined the number of
behavioural objectives mastered by 245 children who had received behavioural intervention
and found that for each additional hour of treatment, the child was likely to have mastered
more behavioural objectives. Again, they found that there was no “point of diminishing
returns”.

In addition, the relation(s), if any, between the intensity of the intervention and its
effectiveness may not be straightforward. For example, Granpeesheh et al. (2009) found that
there was an interaction between the children’s age when beginning treatment and their
responses to the treatment. Specifically, for the children who received low-intensity
intervention, those who were aged between 2 and 5 years mastered many more behavioural
objectives than those who were aged between 5 and 7 years. However, for the children who
received high intensity intervention, their age did not have an impact on the number of
behavioural objectives that they mastered. This suggests that younger children may be more
responsive to low-intensity intervention than older children.

Parental stress may also have an effect on the outcome of intensive treatment.
Osborne et al. (2008) found that, in a sample of 65 children with ASD aged between 2.5 and
4 years, children who received more than 15.6 hours of intervention per week (50% of the
sample), showed better outcomes on measures of intelligence, academic skills, and adaptive
behaviour than those who received less than 15.6 hours of intervention per week. However,
this relation only occurred if the parents did not report a high level of stress. Treatment
intensity did not make a difference to outcomes for children whose parents did report a high
level of stress. The authors suggested that parents should be encouraged to seek out extra
counselling or stress management strategies before enrolling their children in an intensive
early intervention programme.

Intensive One-on-one ESDM Intervention

In 2010, Dawson et al. conducted the only RCT to date evaluating the effectiveness of
intensive delivery of an NDBI. Specifically, they compared the effectiveness of intensive
one-on-one therapist and parent? delivered ESDM to treatment-as-usual for 48 children with

ASD aged between 18 and 30 months. Although they intended to provide the intervention

2 Parent training/coaching procedures are described in detail in the Parent delivery of ESDM
section in this chapter
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group with 20 hours per week of home-based, therapist delivered intervention, the children
only received an average of 15.2 hours per week because of factors such as illness and
holidays. However, these children also received a reported average of 16.3 hours of ESDM
intervention per week from their parents, meaning that this study still meets the threshold for
an intensive intervention (20+ hours per week). Results of this study suggested that children
who received the intensive ESDM intervention had significantly greater improvements on
measures of cognition and adaptive behaviour than the group who received treatment-as-
usual. A subset of the ESDM group also had higher brain activation in areas related to
engagement and processing of faces (Dawson, Jones et al., 2012). Further, more children in
the ESDM group than the control group also had a change of diagnosis from ASD to PDD-
NOS during this time. However, there was no significant difference between groups on a
measure of autism symptom severity or challenging behaviour. The outcomes for children in
this study were comparable to those of children receiving EIBI, despite the children receiving
fewer hours of therapist delivered intervention (Strauss et al., 2013).

A follow-up study was conducted 2 years after these children completed the
intervention (Estes et al., 2015). It was found that the ESDM group maintained their
improvement on measures of adaptive behaviour and cognition, despite receiving fewer hours
of intervention than the treatment-as-usual group during the follow-up period. Further, at this
time, the ESDM group had significantly greater improvements on a measure of autism
symptom severity, which was not the case in the original 2010 study (Dawson et al.). The
results of this study suggest that the early intensive ESDM resulted in prolonged positive
outcomes for the intervention group.

Cidav et al. (2017) investigated the costs associated with providing this intensive
ESDM intervention. They found that, although families of children in the ESDM group spent
an average of $US14,000 more than the control group on intervention services during the 2
years that they received the intervention, they then saved an average of $19,000 each year
following the intervention, due to a subsequent decrease in the need for intervention services.
In other words, this intervention had “paid for itself” within less than 2 years because the
children no longer needed to access as many intervention services including speech language
therapy, ABA, occupational therapy, and social skills training. The results of this study are
consistent with other research that has suggested that early intensive intervention reduces the
cost of services in the long-term (Chasson et al., 2007; Penner et al., 2015).

Taken as a whole, the results of these studies suggest that intensive parent and

therapist delivered ESDM intervention may lead to sustained improvements in children’s
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cognition, adaptive behaviour, and autism symptomology, and a reduction in the cost of
intervention services over their lifetime. However, at this stage intensive one-on-one ESDM
does not meet the criteria for a promising or established evidence-based intervention based on
Reichow’s criteria (Reichow, 2011; Reichow et al., 2008) because all of these results come
from a single study, conducted by the developers of the model (Dawson et al., 2010). More
research is needed to determine whether these results can be replicated with additional
children in a different location.

Low-Intensity One-on-one Intervention

While the findings about the effectiveness of one-on-one intensive early intervention
are promising, there are several potential reasons why families might not be able to, or might
not want to, enrol their children in such programmes (Grindle, Kovshoff, Hastings, &
Remington, 2009; Johnson & Hastings, 2001; Yingling, Hock, Cohen, & McCaslin, 2017).
Specifically, intensive intervention, if it is not publically funded, could be prohibitively
expensive. In many areas there is also a limited number of professionals who are qualified to
provide specialised early intervention services and, as such, families may have trouble
recruiting and maintaining high-quality therapists. In addition, some parents have stated that
participation in intensive intervention “overburdens” their child and it limits the time in
which they are able to engage in other activities such as interaction with peers and siblings
(Yingling et al., 2017).

In cases where EIBI is unavailable or unsuitable for a family, it is possible that low-
intensity provision of similar intervention approaches (e.g. less than 20 hours per week) may
still improve outcomes for children with ASD compared to receiving no treatment at all, or
treatment-as-usual. Indeed, in their 2009 treatment intensity study Granpeesheh et al. found
that children with ASD between 2- and 5-years-old who received the lowest number of hours
of behavioural intervention (less than 50 h per month) still mastered more than 20
behavioural objectives on average each month. This is considerably less than the average of
60 objectives per month that were mastered by children of the same age who were receiving
the highest number of hours of intervention (approximately 150 h per month), but it is
possible that this is more objectives than the children would have mastered had they received
treatment-as-usual.

Each of the EIBI studies which included a control group who received the same
behavioural intervention, but at a lower intensity, found that the high-intensity group had
better outcomes (Lovaas, 1987; Reed et al., 2007; Smith, Eikeseth, Klevstrand, & Lovaas,
1997). However, the Reed et al. (2007) and Smith et al. (1997) studies did not include an
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additional control group who received treatment-as-usual. Thus, the low-intensity group may
have had better outcomes than children who received regular treatment in the community.
Although the Lovaas (1987) study found no difference between outcomes for children who
received treatment-as-usual and those who received low-intensity intervention, the findings
are limited in that the children in this additional control group may not have been comparable
to those who received low-intensity intervention. Further, both the study by Lovaas (1987)
and the study by Smith et al. (1997) merely stated that the control group received 10 hours or
less of behavioural intervention per week. Therefore, it is possible that the children in this
group actually received very few hours per week of intervention and they may have had
larger improvements if they had received the full 10 hours each week.

There are few studies comparing the effectiveness of low-intensity behavioural
intervention for young children with ASD with treatment-as-usual (Eldevik, Eikeseth, Jahr, &
Smith, 2006; Peters-Scheffer, Didden, Mulders, & Korzilius, 2010; 2013). Each of these
studies reported that children who participated in the low-intensity intervention showed more
improvements on a variety of outcomes measures than the group who received treatment-as-
usual. However, they generally had more modest improvements than those reported in the
majority of studies examining EIBI, particularly on measures of intelligence. For example,
Eldevik et al. (2006) compared the effectiveness of 12 hours per week of behavioural
intervention based on the Lovaas (1987) approach for children with ASD and intellectual
disability under the age of 6 years to eclectic treatment for the same amount of time. They
found that after 2 years of treatment, the behavioural intervention group showed more
improvements on measures of intellectual functioning, language comprehension, expressive
language and communication than the eclectic treatment group. However, there were no
differences between groups on measures of non-verbal intelligence, behaviour, daily living,
or socialisation. Further, in this study the gains in intellectual functioning were described as
“small and of questionable clinical significance” (Eldevik et al., 2006, p. 211).

Several studies have also examined the effectiveness of low-intensity therapist
provision of naturalistic behavioural intervention (Smith, Koegel, et al., 2010; Stock,
Mirenda, & Smith, 2013) or NDBI (Colombi et al., 2016; Devescovi et al., 2016; Goods,
Ishijima, Chang, & Kasari, 2013; Kaale, Smith, & Sponheim, 2012) for young children with
ASD. For example Stock et al. (2013) compared the effectiveness of a low-intensity PRT
programme with a higher intensity applied verbal behaviour programme (see Sundberg &
Michael, 2001 for a description of the applied verbal behaviour programme). Specifically, the

PRT programme (Nova Scotia EIBI) involved a maximum of 15 hours per week of one-on-
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one intervention in home and preschool settings, while the verbal behaviour programme
(Group Applied Behaviour Analysis) involved 15 to 25 hours per week of one-on-one and
group-based intervention in a preschool setting. Results of this study suggest that, after 12
months, both groups showed statistically significant improvements on measures of cognition,
receptive and expressive language, and problem behaviour, but there was no difference
between the two groups. This suggests that the two groups were equally as effective, despite
the Nova Scotia- EIBI group receiving fewer hours of therapist delivered intervention.

In each of the previously mentioned low-intensity studies, children received at least
an average of 10 hours per week of intervention, however, in many countries this is a higher
dosage than is publically funded by the government. Although there appears to be no data on
the number of hours of intervention children receive in New Zealand, research suggests that
young children with ASD in Italy typically receive between 2 and 6 hours of publically
funded intervention per week (Colombi et al., 2016), children in Germany typically receive 2
to 5 hours per week (Freitag, Feineis-Matthews, Valerian, Teufel, & Wilker, 2012), and
children in some parts of the United States receive between 2 and 3 hours per week (Vismara,
Colombi, et al., 2009). Therefore, it is important to assess the effectiveness of therapy at an
intensity that can be publically funded, and thus accessible to all families.

Two studies have used an RCT design to evaluate the effectiveness of very low-
intensity therapist provision of a programme known as JASPER (Goods et al., 2013; Kaale et
al., 2012). JASPER is an NDBI that focuses on teaching joint attention, symbolic play,
engagement and regulation in the context of naturalistic play routines (Kasari et al., 2010;
Kasari, Lawton, et al., 2014). This model incorporates several strategies that are characteristic
of NDBIs, including following the child’s lead, imitating the child, expanding on the child’s
utterances, and adjusting the environment to increase engagement. In 2013, Goods et al.
evaluated the effectiveness of two 30-min sessions of JASPER per week for 12 weeks for
minimally verbal young children with ASD who were not responsive to their 30 hour per
week EIBI programme. Results of this study suggest that, at the end of intervention, the
JASPER group had significantly higher scores on measures of spontaneous play,
engagement, and initiation of requesting gestures than children who were in the EIBI
programme but did not receive the additional JASPER intervention. There were no
significant differences between the two groups on a measure of spontaneous joint attention.
The findings of this study were particularly impressive given the nature of the population
(non-responders) and the limited number of hours in addition to the EIBI programme.

However, it is not clear how children who had not also received EIBI would have responded
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to this intervention.

Overall, results of these studies suggest that low-intensity interventions can result in
some improvements in outcomes for young children with ASD. However, in general, these
improvements are not as large or as broad as the improvements shown by children with ASD
in the majority of studies investigating EIBI (Dawson & Bernier, 2013; Lerman et al., 2016).
This is a very important area of research as most publically funded interventions only consist
of a few hours of individual therapy, if that, per week. Thus, it may be valuable for
researchers to focus on maximising the effectiveness of low-intensity interventions for young
children with ASD.

Low-Intensity One-on-one ESDM Intervention

Two studies have examined the effectiveness of low-intensity therapist delivered
ESDM intervention. Both were conducted in Italy (Colombi et al., 2016; Devescovi et al.,
2016). In the first study, Colombi et al. (2016) compared the effectiveness of 6 hours per
week of clinic-based ESDM therapy for 22 children with ASD aged between 18 and 48
months with treatment-as-usual for 70 children. After 6 months of treatment the ESDM
therapy group had a significantly greater improvement on a measure of intelligence than the
treatment-as-usual group, but there were no significant differences between groups on a
measure of adaptive behaviour functioning. Devescovi et al. (2016) reported that children
who received 3 hours per week of intervention for an average of 15 months showed
significant increases on a measure of cognitive and language skills following intervention but
no significant reduction in autism symptom severity.

The results of these two studies suggest that low-intensity therapist delivered ESDM
intervention may improve some outcomes for children with ASD. However, it is not clear
how these improvements compare to high-intensity ESDM intervention, as no studies have
directly compared the effectiveness of varying intensities of one-on-one ESDM therapy.
Further, due to the limited number of studies, and the absence of a control group in the
Devescovi et al. (2016) study, low-intensity ESDM would not be considered to be a
promising or an established evidence-based practice according to Reichow’s evaluative
criteria (Reichow, 2011; Reichow et al., 2008).

Intensive Group Intervention

Group-based early intervention may be another more efficient alternative to intensive
one-on-one intervention for young children with ASD (Vivanti et al., 2013). This is because
it might allow professionals to deliver intervention to more than one child at a time which

increases the number of children who can access services. Further, most group early
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intervention is delivered in a preschool setting, which is considered to be more representative
of a young child’s natural environment than a clinic, at least according to the New Zealand
Ministries of Health and Education (2008). Compared to one-on-one home-based
intervention, preschool group intervention might also to reduce the burden on parents, as in
this model they are not required to be home during the hours of the therapy (Vivanti et al.,
2013). Further, group intervention programmes provide more opportunities to target social
and play skills with a child’s same age peers. When the group intervention programme
includes typically developing peers, these peers can also serve as additional models of
developmentally appropriate behaviour.

There are several studies on the effectiveness of group delivery of NDBIs, such as the
ESDM (Eapen et al., 2016; Eapen, Crnéec, & Walter, 2013; Fulton, Eapen, Crncec, Walter,
& Rogers, 2014; Vivanti et al., 2014; Vivanti, Dissanayake, & Victorian ASELCC Team,
2016; Vivanti, Dissanayake, Zierhut, Rogers, & Victorian ASELCC Team, 2013;), Early
Achievements (Landa et al., 2011; Landa & Kalb, 2012), and JASPER (Chang, Shire, Shih,
Gelfand, & Kasari, 2016). For example, Chang et al. (2016) used an RCT to evaluate the
effectiveness of training preschool teachers to implement JASPER procedures in their
classroom. Twelve teachers were randomised to an intervention group who received 3
months of JASPER training or a waitlist control group. Results suggest that, 1 month after the
training, the teachers in the JASPER training group had greater improvements in their use of
the procedures than the control group. Children in the JASPER group also had greater
improvements than the control group on measures of joint engagement, and joint attention
language. Results were mixed for the remaining measures, in that children in the JASPER
group had greater improvements in some aspects of the measures of initiations, joint attention
gestures, mean length of utterances and play skills but not others. This data is somewhat
limited in that it is not clear how many hours per week the teachers used these strategies.
However, the authors suggested that children who received JASPER intervention had greater
improvement overall.
Intensive Group ESDM Intervention

Seven studies have examined the effectiveness of group ESDM delivered in an early
childhood setting (Eapen et al., 2013; Eapen et al., 2016; Fulton et al., 2014; Vivanti et al.,
2013; Vivanti et al., 2014; Vivanti et al., 2016; Vinen, Clark, Paynter, & Dissanayake, 2017),
although of the children who participated in the Eapen et al. 2013 study, 10 also participated
in the Fulton et al. 2014 study and 26 also participated in the Eapen et al. 2016 study. Further,
all of the participants in the Vivanti et al. 2013 study also participated in the 2014 and 2016
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studies, and 30 participated in the Vinen et al. (2017) study. Further, the main aim of the
2013 and 2016 studies by Vivanti et al. and the 2016 study by Eapen et al. was to identify
predictors of treatment outcome, although each study also reported on treatment
effectiveness. The children in each of these studies received intervention in a dedicated early
childhood centre with other children with ASD and a teacher to child ratio between 1:3 and
1:4. The length of the intervention varied between 15 to 25 hours per week and lasted for
between 10 and 12 months.

Each of these studies reported a range of positive child outcomes following
intervention. Specifically, Fulton et al. (2014) found that, after 12 months of group ESDM
intervention, the children’s maladaptive behaviour had decreased and their cognitive skills
had increased, but there was no significant improvement on a measure of cognitive ability or
autism symptomology. Eapen et al. (2013) also found that, after 10 months of group ESDM
intervention, the children showed improvements on a measure of cognitive skills, autism
symptomology, and receptive and expressive language, but, as with Fulton et al. (2014) there
was no significant improvement in cognitive ability. Both of these studies are limited by the
absence of a control group, however in 2014 Vivanti et al. did include a group of children
who received treatment-as-usual (Vivanti et al., 2014). In this study the authors compared the
effectiveness of 15-25 hours per week of group ESDM intervention for 22 preschool-aged
children with ASD to 30 children with ASD who were receiving treatment-as-usual within
the community. After 12 months of intervention, the ESDM group had significantly greater
increases on a measures of cognitive ability and receptive language than the treatment-as-
usual group but there were no significant differences between the groups in adaptive
behaviour and autism symptom severity.

In 2017, Vinen et al. conducted a long-term follow-up study comparing outcomes for
a subset of 30 children who had previously participated in the group ESDM intervention (i.e.
some participants from the Vivanti et al., 2013; Vivanti et al., 2014; Vivanti, et al., 2016
studies) with outcomes for 28 children who had participated in eclectic community based
intervention of the same intensity. Their results suggest that children between the ages of 6
and 9 who had participated in either of these early interventions had improvements on a
measure of cognitive functioning compared to pre-intervention but also had an increases on a
measure of autism symptom severity, which was due to increases in restrictive and repetitive
behaviour following the intervention. There were no significant differences between the
groups which indicates that the long-term outcomes for children in the ESDM group were not

superior to those who received eclectic intervention.
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Results of these studies suggest that intensive group ESDM intervention may improve
some outcomes for children with ASD. However, due to the absence of a control group in all
of the studies except Vivanti et al. (2014), this intervention could not be considered to be an
effective, evidence-based practice (Reichow, 2008; Reichow et al., 2011). Rather, the data
available currently suggest that intensive group ESDM may be a promising intervention
approach. Further, no research has compared the effectiveness of one-on-one versus group
ESDM intervention and, thus, it is not clear which of these two intervention approaches is the
most effective, or if some children with ASD are more likely to respond better to one
approach or the other.

Parent Delivery of Early Intervention

Professionals have evaluated procedures for training/coaching® parents to implement
various types of intervention techniques with their children. Many reasons have been offered
for the potential value of training parents* to implement interventions with their children with
or at risk for ASD (Oono, Honey, & McConachie, 2013; Ruppert, Machalicek, Hansen,
Raulston, & Frantz, 2016). First, as parents are able to use intervention techniques during the
child’s daily routines and activities (e.g. meals, getting dressed, going to the playground etc.),
they are perhaps then in a good position to provide their child with learning opportunities
throughout the day (Ruppert et al., 2016). This might contribute to the recommended target of
25-40 hours per week of intensive early intervention to maximise child outcomes
(Granpeesheh et al., 2009). Second, if parents can target skills across different natural
environments, this may increase the likelihood of generalisation (Koegel et al., 2016). Third,
it could be more cost effective and efficient to train parents to deliver the intervention rather
than recruiting professionals for the same amount of hours (Dawson & Bernier, 2013). This is
particularly important in countries and areas where there is limited funding or limited access
to early intervention services.

There are also several potential disadvantages of having parents to serve as the main
implementers of early intervention programmes. First, parents of children with ASD might
experience more stress than parents of children without disability (Davis & Carter, 2008) and

thus the expectation that these parents should implement many hours of intervention per

3 Some studies use the term parent coaching as a synonym for parent training, while others
use specific “coaching procedures” see the Implications section in Study 2 for further
information.

% The term parent refers to parents or caregivers/legal guardians. This group will be referred
to from herein as parents.
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week with their children may further increase their stress. In fact, research by Strauss et al.
(2012) suggested that parents who implemented a low-intensity intervention with their
children reported significantly less parenting stress than those who implemented or facilitated
high-intensity interventions. Research also suggests that intensive intervention may be less
effective when parents are stressed (Osborne et al., 2008). Further, some parents experience
more barriers to the implementation of early intervention strategies than others. For example,
Bagner and Graziano (2013) found that the more barriers a parent faced including
socioeconomic disadvantage, single parent households, minority status, and high stress, the
more likely he or she was to withdraw from a parent training programme.

There are a variety of ways in which parents might become involved in their child’s
early intervention programme (Ruppert et al., 2016). These include: (a) implementing the
intervention directly with their child, (b) providing input into the selection of intervention
procedures and goals, (c) collecting data, and (d) helping with the generalisation and
maintenance of skills. The research into the effectiveness of EIBI has mainly involved
professional therapists as primary implementers of the intervention and parents often help
with the generalisation and maintenance of skills (Strauss et al., 2013). In contrast, much of
the research into the effectiveness of developmental interventions and NDBIs has involved
training parents to be the primary implementers of the intervention (e.g. Kasari et al., 2010;
Rogers, Estes, et al., 2012; Solomon et al., 2014). In parent training studies, mothers are
usually the primary implementers of the intervention (Flippin & Crais, 2011). For example,
Flippin and Crais (2011) recently reviewed 27 articles on parent-implemented early
intervention for children with ASD and found that, of the 14 studies that specified the gender
of the parent, only three included a father.

Parent training is usually delivered by a professional who has in-depth knowledge of
the particular intervention and experience working with parents (Ruppert et al., 2016).
Training generally includes procedures such as: (a) lectures, (b) discussion, (c) modelling, (d)
role-play, (e) coaching, (f) feedback, (g) reflection, and (h) praise (Ruppert et al., 2016).
These methods are based on the behavioural learning principles, in that the adult is provided
with information (lectures and discussion) and the opportunity to practice the behaviour (role-
play/modelling), then they are prompted to perform the correct behaviour
(coaching/feedback) and receive reinforcement (praise). Research suggests that feedback is a
particularly important component in adult learning and should include positive feedback for
correct implementation, corrective feedback for incorrect implementation, and discussion of
next steps (Hattie & Timperley, 2007).
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Parents can receive training one-on-one or in a group either in their home, a clinic, or
remotely via the internet. One-on-one parent training is the most researched modality and has
been used to teach parents to implement a variety of interventions including DIR/Floortime™
(e.g. Solomon et al., 2014), the ESDM (e.g. Rogers et al., 2011), PRT (e.g. Hardan et al.,
2015) and joint attention training (e.g. Kasari et al., 2010). There is limited research on group
training for parents of young children with ASD. Group training is more cost effective than
one-on-one parent training and it may help to create support networks between parents of
children with ASD (Stahmer & Gist, 2001). For example, a study by Stahmer and Gist (2001)
examined the effectiveness of a weekly parent support group in addition to a 12 week one-on-
one parent training programme based on the principles of PRT. The results of this study
suggest that parents who participated in the weekly support group learned to use the PRT
techniques better than those who did not. The authors suggest that this may either be because
the discussion between the parents helped them to better understand the PRT techniques or
the additional support reduced parents’ stress which allowed them to better focus on the
intervention. Internet-based parent training (also called telehealth delivery) is a low-cost
training modality which allows individuals who live in remote areas, or areas without ASD-
specific services to access intervention (Dudding, 2009). It allows parents to access
intervention information and materials at any time and to be trained by an expert via
videoconferencing.

At least nine literature reviews have been conducted on various aspects of parent-
implemented or parent-mediated interventions for children with ASD or other developmental
disabilities (Ruppert et al., 2016). Parent training research is described as using a “study
within a study” approach, in that each study evaluates both (a) the effectiveness of the
training for improving parent implementation of the intervention procedures, and (b) the
effectiveness of the parent-implemented procedures for improving child outcomes such as
communication, imitation, and challenging behaviour (Meadan, Ostrosky, Zaghlawan, & Yu,
2009). A systematic review by Oono et al. (2013) found that whilst parent-mediated early
intervention was effective overall, it was more effective for improving parent implementation
of the intervention rather than child outcomes. Specifically, this review included 17 RCTs
with a total of 919 young children with ASD and found that there was strong evidence for
changes in parents’ fidelity (use of the intervention procedures) following intervention but
that the children only showed small improvements in some outcomes such as language and
autism symptom severity and did not show improvements in other outcomes such adaptive

behaviour. In contrast, other literature reviews have found parent training to be effective for
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increasing both parent and child outcomes, although the majority of these reviews question
the overall quality of the research evidence (e.g. McConachie & Diggle, 2007; Meadan et al.,
2009; National Autism Centre, 2016, Patterson, Smith, & Mirenda, 2012).

Although there is evidence to suggest that parent training/coaching can be effective
for enabling parents to successfully implement early intervention programmes, it is not clear
whether it is equally as effective as intensive early intervention delivered by trained
professionals. In fact, some researchers state that “parent delivered intervention is not a
substitute for evidence-based practices implemented by professionally trained,
multidisciplinary teams” (Talbott et al., 2016, p.125). However, there are few studies
comparing EIBI or other intensive intervention approaches with parent-mediated intervention
(Smith et al., 2000). One such study found that 24.5 hours a week of DTT implemented by
trained professionals led to better improvements in child outcomes than DTT implemented by
trained parents (Smith et al., 2000). This may have been because parents did not implement
the intervention as intensively. Further, several studies have also found that parent training
did not result in significantly better child or parent outcomes than treatment-as-usual (Carter
etal., 2011; Oosterling et al., 2010; Rogers et al., 2010).

Parent Delivery of ESDM Intervention

Six studies (reported in seven publications) have examined the effectiveness of
ESDM parent coaching (Estes et al., 2015; Rogers, Estes, et al., 2012; Vismara, Colombi, et
al., 2009; Vismara, McCormick, Young, Nadhan, & Monlux, 2013; Vismara et al., 2016;
Vismara & Rogers, 2008; Vismara, Young, & Rogers, 2012). Each of these interventions
involved 1 to 1.5 hours of parent coaching per week for 12 weeks. This coaching was either
delivered in person in a clinic setting (Vismara & Rogers, 2008; Vismara et al., 2009; Rogers,
Estes, et al., 2012; Estes et al., 2015) or remotely via the internet (Vismara et al., 2012;
Vismara et al., 2013; Vismara et al., 2016). Five studies reported that the majority of parents
learned to implement the ESDM procedures with fidelity (according to the ESDM teaching
fidelity rating scale) during the 12 weeks of coaching (Vismara et al., 2009; Vismara et al.,
2012; Vismara, McCormick et al., 2013; Vismara et al., 2016; Vismara & Rogers, 2008), and,
of these five, three reported an increase in imitation, functional verbal utterances, and
attentiveness and social initiations for the majority of children during this time (Vismara et
al., 2009; Vismara et al., 2012; Vismara & Rogers, 2008). Vismara, McCormick et al. (2013)
also reported an increase in children’s functional verbal utterances and expressive and
receptive language during the 12 weeks of coaching but their joint attention initiations did not

improve. Vismara et al. (2016) found that outcomes for children in the ESDM group did not
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improve more than those of children in the control group.

The Rogers, Estes, et al. (2012) study did not find positive results either for the
parents or their children. This was the largest study and involved 98 children with ASD
between 14 and 24 months of age, who were randomly allocated to an intervention group
who received the 12 week ESDM parent coaching intervention or a control group who
received treatment-as-usual. The results of this study suggest that, following intervention,
there were no significant differences between the groups in terms of the parents’ use of the
procedures or the children’s cognitive or language abilities. In fact, the treatment-as-usual
group had a significantly greater decrease in some aspects of autism symptomology (i.e.
social affect on the ADOS; Lord et al., 2002) than the ESDM group. The authors suggest that
the lack of difference was because the ESDM group received fewer hours per week of
intervention than the treatment-as-usual group. The one positive finding in the Rogers et al.
(2012) study was that parents in the ESDM group reported significantly stronger working
alliances with the therapist/coach than those in the control group. Subsequent research by
Estes et al. (2014) also suggested that parents in the ESDM intervention group reported less
stress following the coaching than those in the treatment-as-usual group.

Due to these mixed results, ESDM parent coaching cannot yet be described as a
promising, or evidence-based practice (Reichow, 2008; Reichow et al., 2011). The
differences in results between these studies could be due to a number of factors including
difference in: (a) the delivery setting, (b) the characteristics of the children and parents
participating, (c) the use of proximal or distal outcome measures, and (d) the coaching
procedures. More research is needed to determine the most effective methods and settings for
delivering ESDM parent coaching.

Overall, there are advantages and disadvantages to each early intervention delivery
approach and different methods may be better suited to different families and contexts. Based
on the current research, none of the individual methods of ESDM delivery are established
evidence-based practices (Reichow, 2008; Reichow et al., 2011). Thus, more research is need
to determine the effectiveness of each of these delivery approaches. Chapter 4 will outline the
rationale for the two studies in this thesis based on the advantages and disadvantages of the

delivery approaches covered in this chapter, in addition to the previous ESDM research.
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CHAPTER 4
RATIONALE AND METHODOLOGY

Research suggests that intensive early intervention, and EIBI specifically, can be an
effective approach for children with ASD. The research into the effectiveness of intensive
one-on-one and group delivery of ESDM could also be seen as yielding promising results
(Dawson et al., 2010; Vivanti et al., 2014). Indeed, in New Zealand, the country in which the
thesis was conducted, the ASD Guidelines (a resource which provides evidence-based
information and recommendations for professionals, individuals with ASD, and their
families) recommend that “for children with ASD to make progress, they need to be engaged
in developmentally appropriate activities or interactions for at least 15 to 25 hours a week”
(p.89; Ministries of Health and Education, 2008). Nevertheless, in many countries, including
New Zealand, intensive one-on-one or group early intervention is not funded by the
government and there is a limited number of qualified professionals who can deliver these
programmes (Colombi et al., 2016; Freitag et al., 2012; Ministry of Education, 2017;
Vismara, Colombi et al., 2009). Thus, it is likely that many families might not be able to
access or afford intensive early intervention programmes.

Given that most research suggests that early intervention for children with ASD may
be particularly effective (Bibby et al., 2002; Flanagan et al, 2012; Granpeesheh et al., 2009;
Harris & Handleman, 2000; Perry et al., 2011) it would seem potentially useful to attempt to
identify effective methods of delivering early intervention that involve relatively fewer hours
of professional input per week. The main focus of the empirical work reported in this thesis
was to evaluate the effectiveness of two ESDM intervention delivery methods. Specifically,
Study 1 evaluated the effects of a short duration, low-intensity therapist delivered
intervention with four children, whereas Study 2 evaluated a short duration parent training
programme involving five different children. These delivery methods could feasibly be
provided to a large number of children at a limited cost to families or service providers.

Low-Intensity Therapist Delivered Intervention

There is limited research on the effectiveness of low-intensity therapist delivered
early intervention approaches. Thus, it is not currently clear whether models of early
intervention that are evidence-based or promising when delivered at high intensities (e.g.
EIBI; ESDM) are also more effective than treatment-as-usual when delivered at a low-
intensity (Eldevik et al., 2006). There currently appear to be only two studies published on
the effectiveness of low-intensity ESDM (Colombi et al., 2016; Devescovi et al., 2016). Both

of these studies reported that children showed significant improvements on measures of
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cognition and/or language following intervention. Study 1 in this thesis was designed to
improve and extend upon these findings in the following ways:

1. Both the Devescovi et al. (2016) and the Colombi et al (2016) study were conducted
in a clinic setting. Research suggests that individuals with ASD appear to have trouble
generalising newly learned skills across environments (Koegel et al., 2016; Smith,
2001). Therefore, it may be better to teach children with ASD in the environment in
which they will use their skills, such as in their home or kindergarten, rather than a
clinical setting. Further, the New Zealand ASD guidelines (Ministries of Health and
Education, 2008) also recommend the teaching of skills in the child’s natural
environment in order to maximise his or her participation and inclusion in society.
The United Nations Convention on the rights of persons with disabilities states that
intervention should be “undertaken in the least restrictive setting possible” (United
Nations General Assembly, 2007). It might be argued that a clinic is a more restrictive
setting than the home or school, for example. Therefore, Study 1 will evaluate the
effectiveness of home-based low-intensity therapist delivered ESDM.

2. To the author’s knowledge, none of the studies evaluating the effectiveness of
therapist delivered early intervention for children with ASD have directly examined
generalisation of child outcomes to their parent(s). This is of potential importance
because if the child only uses his or her new skills with the therapist, this might not
have any significant impact on the his or her overall functioning in daily life (Rogers
& Dawson, 2010). Further, parents are arguably the most important individuals in a
young child’s life as they generally spend the most time with their child. Therefore,
Study 1 will assess the generalisation of children’s skills from the therapist to their
mothers.

3. The majority of studies have evaluated the effectiveness of low-intensity therapist
delivered intervention programmes which lasted for between 6 months (Colombi et
al., 2016) to 2 years (Eldevik et al., 2006; Peters-Scheffer et al., 2013). Therefore, it is
unclear whether shorter duration low-intensity intervention programmes are also
effective. Study 1 will involve 12 weeks of intervention. A shorter duration of low-
intensity direct therapy, if it were found to be effective, maintained over time, and
generalised to parents, could open up the possibility of being able to obtain some
benefit from a relatively brief intervention, which could reduce treatment costs and

increase the number of children who could receive this type of intervention.
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4. There are several limitations to the design of the Colombi et al. (2016) and Devescovi
et al. (2016) studies. First, both of these studies used a quasi-experimental research
designs, meaning that due to the lack of experimental control, any improvements
shown by the ESDM group cannot necessarily be attributed to the intervention but
could be due to other potential confounding variables (Johnson & Christensen, 2012).
Specifically, the Devescovi et al. (2016) study had a one-group pre post-test design
meaning that the reported improvements for the participants could have been due to
the effects of history, maturation, testing, or instrumentation rather than the
intervention. The Colombi et al. (2016) study used a non-equivalent comparison
group design in that participants were allocated to the ESDM group on a “first come
first served” basis rather than being randomised to groups. Therefore, improvements
within the two groups could have been partially due to differential selection. Study 1
will use a multiple probe across participants design to address the these limitations
(see Methodology section of this chapter)

5. Finally, Study 1 will examine different outcomes measures than those used in most
previous research into comprehensive therapist delivered low-intensity intervention
for children with ASD. The specific outcome variables and reasons for their selection

will also be discussed in the methodology section of this chapter.

Parent Training

One of the potential advantages of parent training is that it might be successfully
completed in relatively few hours of professional input. Another potential advantage is that
parents might be able to implement intervention techniques with their children for many
hours a day in their natural environments (Dawson & Bernier, 2012; Granpeesheh et al.,
2009). Research suggests that parent training is effective for improving parent use of
intervention techniques and that increased parent use of these techniques often leads to
improved outcomes for their children with ASD (e.g. McConachie & Diggle, 2007; Meadan
et al., 2009; National Autism Centre, 2016, Patterson et al., 2011). The few studies that have
examined the effectiveness of training parents to implement the ESDM have found
conflicting results. Study 2 in this thesis aims to improve and extend upon the previous
ESDM parent training research in the following ways:

1. All of the previous ESDM parent training/coaching studies took place in a clinic
setting or remotely via the internet. While, research suggests that telehealth may be an

effective intervention delivery approach for rural communities, or those with limited
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access to services, there is no research to suggest that it should be used as a
replacement for in-person delivery of intervention when it is possible for the therapist
to do so (Boisvert, Lang, Andrianopoulos, & Boscardin, 2010; Vismara et al., 2016).
Further, it is suggested that some families may benefit more from in-person
intervention than from a telehealth approach (Vismara et al., 2016). Training parents
in the home environment may also encourage generalisation of their own learning, as
well as generalisation of their child’s skills (Rogers & Vismara, 2015). Specifically,
the home environment may involve distractions/challenges, which are not present in a
clinic including the presence of other children, pets, and highly preferred electronic
devices. Thus, training the parent in the home allows the parents to practice the skills
in the real world environment. During home-based parent training, the therapist is also
able to demonstrate the skills using the materials available at home and to observe the
child as they behave in the home environment, rather than an unfamiliar clinic setting
(Rogers & Vismara, 2015). Delivering the intervention in children’s home might also
help to eliminate the need for parents to travel to clinic settings, find childcare for
siblings, or take additional time off work (Sweet & Applebaum, 2004). Therefore,
Study 2 will examine home-based ESDM parent training/coaching as it is essential to
investigate whether it is as effective as clinic or telehealth parent training.

To the author’s knowledge no other parent training research has examined whether
parent and child improvements generalise to a second family member such as the
child’s father. This could be particularly important because research suggests that
fathers participate in parent training programmes less often than mothers, but that they
might also play a large role in their child’s development (Flippin & Crais, 2011).
Therefore, Study 2 will examine whether or not a second close family member (father
or grandfather), who did not participate in the parent training, will show an increase in
his use of the ESDM procedures after the child’s mother had completed the training,
and, also, whether the child will demonstrate any increases in skills with this family
member.

. All studies investigating the effectiveness of the ESDM parent training/coaching have
been implemented by a researcher who helped to develop the model. Thus, it is not
clear whether this intervention is also effective when delivered by community-based
therapists who have less intimate knowledge and experience with the model. Study 2
appears, at the present time, to be the first independent replication attempt of the

ESDM parent training/coaching research. This will help to determine whether parent
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training is equally as effective when delivered by an independent researcher,
(Waddington) who is also a certified ESDM therapist (Smith et al., 2007).

Although several studies have examined parent perceptions of ESDM parent
training/coaching and parent training for young children with ASD more generally
(e.g. Vismara et al., 2012; Vismara, McCormick et al., 2013), most of these studies
only included brief acceptability questionnaires. In contrast, Ogilvie and McCrudden
(2017) conducted a qualitative analysis of parent perceptions of therapist delivered
ESDM therapy. One potential strength of Study 2 will be the inclusion of qualitative
semi-structured open-ended interview about parent’s experiences and perceptions of
the intervention. This could provide detailed information about parents’ perceptions

of the ESDM intervention, training procedures, and potential modifications.

The two empirical studies reported in this thesis aimed to answer the following six research

questions.
Research Questions
Study 1:
1. Does 3 hours per week of home-based ESDM therapy over 12 weeks produce an

increase in imitation, functional verbal utterances, and engagement among four young
children with ASD?

Study 2:

2.

Is 1 hour per week of home-based ESDM parent training over 12 weeks effective in
enabling parents to implement ESDM intervention procedures with fidelity?

Does 1 hour per week of home-based ESDM parent training over 12 weeks produce
an increase in imitation, functional verbal utterances, and engagement for five young
children with ASD?

Do parents find the procedures used in ESDM parent intervention to be
understandable, reasonable, efficient and effective?

The following question relates to Studies 1 and 2:

5.

Do the skills learned in ESDM parent and therapist intervention generalise to a novel
play partner (i.e. a parent or second family member)?
Are the skills learned in ESDM parent and therapist intervention maintained for 1

month following the intervention?
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Hypotheses

Most previous studies have suggested that low-intensity therapist delivered ESDM,
and ESDM parent training/coaching has had an positive effect on at least some outcomes for
children with ASD and/or their parents (Waddington et al., 2016). Therefore, it is
hypothesised that most children in Study 1 will improve on at least some of the outcome
measures during the 12 weeks of intervention. It is further hypothesised that, in Study 2, the
majority of parents will learn to implement the ESDM techniques with at least 80% fidelity
and that this will in turn lead to improvements in outcomes for their child with ASD (Vismara
et al., 2016). It is also hypothesised that any improvements in child and parent skills will be
maintained 1 month after the intervention, as this would be consistent with previous ESDM
research (e.g. Vismara et al., 2012; Vismara, Colombi, et al., 2009). In line with previous
social validity research (e.g. Vismara et al., 2012; Vismara, McCormick et al., 2013), it is
anticipated that parents will find the parent implemented intervention to be understandable,
reasonable, efficient and effective. Based on the principles of generalisation, it is
hypothesised that, in Study 1, generalisation of the child’s skills from the therapist to the
parent is unlikely to occur because the child will not have been taught across multiple settings
or people (Stokes & Baer, 1977). Further, in Study 2, generalisation to a second parent or
family member will be moderated by the degree to which the parent who participates in the
training learns to implement the procedures, and also the degree to which they explicitly
share what they have learned with the second parent or family member (Stokes & Baer,
1977).

Methodology

Experimental Design

Single case designs are commonly used by researchers to gain an understanding of the
effects of an intervention on an individual’s behaviour (Baer, Wolf, & Risley, 1968). These
designs are generally used when there are few participants in the study (Baer et al., 1968).
Single case designs, which meet certain requirements, represent “true experimental designs”
in that they allow the researcher to determine whether a functional relation exists between the
independent and dependent variables (Kennedy, 2005). Such a relation suggests that changes
in the independent variable (i.e. introduction of the ESDM intervention) have caused changes
in the dependent variable(s) (i.e. the child and/or parent outcome measures). This is because
they allow the researcher to control for the effect of confounding factors that may also
influence behaviour such as maturation, history, instrumentation or testing effects (Johnson &
Christensen, 2012).
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Both of the studies in this thesis will use a multiple probe across participants design,
which is a common single case design (Kennedy, 2005). In Study 1 the participants will be
children with ASD and in Study 2 the participants will be children with ASD and their
parent(s). Both studies will consist of four sequential phases: (a) baseline, (b) intervention, (c)
generalisation, and (d) follow-up.

In the two studies, all participants will first complete a baseline phase, in which the
dependent variable will be systematically measured prior to intervention (Kennedy, 2005). In
this phase, 10-min play samples will be collected intermittently (e.g. not every week) in order
to establish a pattern of child behaviour prior to the implementation of the intervention. This
will provide a baseline against which to compare the effects of the intervention and thus has
the potential to allow one to determine whether the intervention has in fact produced a
meaningful change in the targeted behaviour compared to baseline levels. In this case, the
baseline will be a “controlled” baseline meaning that conditions, such as the setting, materials
available, and people present, will be held constant. Three baseline probes will be collected
for the first participant. For the remaining participants the baseline probes will continue until
the preceding participant has shown some improvement during intervention in one or more
outcome measures. The only difference between the baseline and intervention phases will be
the implementation/teaching of the ESDM procedures. If the target behaviours of all
participants in the study improve following the introduction of the intervention, this
would suggest that a “functional relation” has been demonstrated between the
implementation of the intervention and an increase in target behaviours. That is, it would
suggest that the intervention was responsible for the observed changes in the participants’
behaviour.

Outcome Measures

Fidelity of implementation. The primary outcome measure in Study 2 will be the
percentage of parent’s correct use of the ESDM techniques. Fidelity of implementation (also
referred to as treatment fidelity or procedural integrity) is a measure of how well a parent or
therapist adheres to the protocol for correct implementation of the procedures that should be
used in a particular treatment model, as outlined either in the treatment manual or another
standardised protocol (Cadogan & McCrimmon, 2015). It is recommended that parents and
therapists receive sufficient training and continued monitoring to ensure that they implement
the majority of intervention procedures correctly most of the time (Koegel et al., 2016;
Matson, 2007). It is generally agreed that adherence of 80% or more to the treatment

procedures represents an acceptable level of fidelity (Borelli et al., 2005). It is very important
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to measure fidelity of implementation when evaluating intervention studies. First, if one does
not measure fidelity it is not clear whether any changes in child outcome variables are due to
the intervention as described in the manual/protocol or variations/deviations from the
intended intervention (Bellg et al., 2004). If it is the second case, then the results of the
treatment are unlikely to be replicable. Second, it is possible that incorrect implementation of
the intervention procedures may be more harmful than providing no intervention at all
(Koegel et al., 2016). Despite the importance of evaluating intervention fidelity, many studies
do not include this measure. For example, Cadogan and McCrimmon (2015) found that just
under a third of studies on the effectiveness of PRT did not include a measure of fidelity of
implementation.

The ESDM employs a range of procedures to ensure high fidelity of implementation.
In order to become a certified ESDM therapist one must work regularly with young children
with ASD, have a graduate degree, and work in or have contact with an interdisciplinary team
(Talbott et al., 2016). The steps in the ESDM therapist training process include: (a) attending
an introductory training workshop to gain a theoretical understanding of the ESDM, (b)
attending an advanced training workshop to gain practical experience using the ESDM and
feedback from a certified trainer, and (c) submitting two to three videos using ESDM therapy
with two different children. Therapists whose videos receive a rating of 80% fidelity or
higher on the ESDM teaching fidelity rating scale then become certified ESDM therapists.

ESDM fidelity is measured on a 13-item fidelity rating scale, which scores each of the
ESDM teaching components on a 5-point Likert scale, where a score of 1 represents “no
competent teaching”, and a score of 5 represents “extremely competent teaching” (Rogers &
Dawson, 2010). These 13 items are: (a) management of child attention, (b) quality of the
ABC teaching episode, (c) quality of instructional techniques, (d) modulation of child affect
and arousal, () management of unwanted behaviour, (f) dyadic engagement, (g) child
motivation, (h) adult affect, (i) adult sensitivity and responsivity, (j) communicative
opportunities and functions, (k) appropriateness of adult’s language, () elaboration of
activities, and (m) transitions between activities.

Of the nine studies that involved therapist delivery of intervention, only four included
an on-going measure of fidelity of implementation (Colombi et al., 2016; Dawson et al.,
2010; Vismara, Young, et al., 2009; 2013). Of the remaining studies, Eapen et al. (2013)
stated that therapists were formally trained in ESDM but not whether they were certified or
implemented the procedures with ongoing fidelity. Fulton et al. (2014) and Vivanti et al.

(2013; 2014) both stated that at least some of the therapists implementing the study were
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certified, but they too did not include an on-going measure of fidelity. Devescovi et al. (2016)
did not measure fidelity and stated that therapists were only certified in the model after the
completion of the study. Study 1 will include an ongoing measure of therapist fidelity.

All of the ESDM parent coaching studies have measured fidelity using this 13-item
rating scale (Rogers, Estes, et al., 2012; Vismara, Colombi, et al., 2009; Vismara,
McCormick, et al., 2013; Vismara et al., 2016; Vismara & Rogers, 2008; Vismara et al.,
2012). However, only half of these included a measure of the fidelity with which the coach
implemented the training procedures (Rogers, Estes, et al., 2012; Vismara, McCormick, et al.,
2013; Vismara et al., 2016). Therefore, it is not clear whether the coaches were consistent in
their use of the procedures outlined in the ESDM coaching manual (Rogers & Vismara,
2015) or the treatment protocol (e.g. Vismara & Rogers, 2008). Study 2 will improve upon
this limitation by including a measure of the coach’s fidelity, as well as the parent’s fidelity.

Imitation. The percentage of intervals containing imitation was selected as one of the
main child outcome measures in both studies because the developers of the ESDM
hypothesise that children with ASD generally have deficits in imitation which prevent them
from learning from those around them (Rogers et al., 1986; Rogers & Vismara, 2010). This is
supported by research which suggests that some, but not all, children with ASD have
problems related to mirror neuron systems, which inhibit their ability to imitate others
(Williams et al., 2001). Therefore, directly teaching children with ASD to imitate others
should improve their ability to learn from peers and adults, and thus, reduce their
developmental delays across all areas. Hence, due to the emphasis of the model on teaching
imitation skills, it was important to assess whether this increased during intervention. Also,
due to having such limited duration of intervention, teaching each child the skills to learn
from others would seem particularly beneficial.

Few studies have evaluated the effect of early intervention on the imitation skills of
young children with ASD. Three ESDM parent coaching studies have included the frequency
of spontaneous imitation as an outcomes measure (Vismara et al., 2012; Vismara, Colombi et
al., 2009; Vismara & Rogers, 2008). Spontaneous imitation was defined as unprompted
imitation of the parent’s actions (with or without objects), vocalisations, or words. Further,
several focussed imitation interventions for young children with ASD have reported on the
percentage of intervals containing object and gestural imitation (Ingersoll & Gergans, 2007)
or the child’s rate of spontaneous imitation per minute (Wainer & Ingersoll, 2015). Even
fewer studies have investigated the effectiveness of therapist delivered intervention for

improving the imitation skills of young children with ASD, and those that do mostly involve
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interventions which focussed exclusively on imitation skills (Ingersoll et al., 2010a; Ingersoll,
Lewis, & Kroman, 2007; Ingersoll & Screibman, 2006). Indeed, none of the ESDM direct
therapy studies included imitation as a main outcome measure. Therefore, due to the
hypothesised role of imitation in the observed deficits of children with ASD, and the limited
research on the effectiveness of early intervention for improving imitation skills, it was
considered to be an important outcome measure in both studies.

Functional utterances. The percentage of intervals containing functional utterances
was selected as one of the main outcomes measures in both studies for several reasons. First,
measures of expressive and/or receptive language are included in the majority of studies
evaluating the effectiveness of early intervention approaches for children with ASD,
regardless of the delivery method or study design (Lerman et al., 2016; Meadan et al., 2009;
Waddington et al., 2016). Therefore, inclusion of this outcome measure would facilitate
comparison of the effectiveness of the current studies with previous research. Second, deficits
in social communication are one of the defining features of ASD (American Psychiatric
Association, 2013). Speech onset is generally delayed in children with autism and studies
suggest that between one quarter and half of all children with ASD develop “fluent speech”,
while approximately a third could be considered nonverbal (using very limited consistent
words; Anderson et al., 2007; Pickett, Pullara, O'Grady, & Gordon, 2009; Wodka, Mathy, &
Kalb, 2013). Further, parents report communication development to be amongst their top
intervention priorities for their children with ASD (Pituch et al., 2011; Rodger, Braithwaite,
& Keen, 2004; Whitaker, 2007). Thus, communication would seem to be a particularly
important and socially valid target for early intervention.

There are many different methods of measuring children’s communication skills using
single case design methodology. Previous ESDM parent training studies have measured the
frequency of spontaneous utterances, which are defined as unprompted utterances which
contain a phonetically correct word or word approximation and are “relevant to the
interaction” (Vismara et al., 2012; Vismara, Colombi, et al., 2009; Vismara & Rogers, 2008)
or “directed to the parent” (Vismara et al., 2016; Vismara, McCormick, et al., 2013). Several
studies have also evaluated the effectiveness of other early intervention approaches for
improving children’s frequency or percentage of intervals containing utterances (e.g.
Hancock & Kaiser, 2002; Kasari, Lawton, et al., 2014; Kaiser & Roberts, 2013; Koegel et al.,
1988). A disadvantage of this method of measurement is that it only provides information
about the quantity of utterances, rather than the complexity or the variety. Therefore, some

early intervention studies for children with ASD have included measures of each child’s
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mean length of utterance (MLU) in words (Kaiser, Hancock, & Nietfeld, 2000; Kasari,
Kaiser, et al., 2014) or the number of different utterances during each session (Kaiser et al.,
2000; Kasari, Kaiser et al., 2014; Seung, Ashwell, Elder, & Valcante, 2006). Studies 1 and 2
will include a measure of functional utterances and engaged functional utterances in order to
examine whether the total number of utterances improves during the intervention. It will also
include an additional evaluation of each child’s MLU and variety of utterances in order to
examine whether the complexity and diversity of utterances also improves during this time.

Intentional vocalisations. NDBIs generally advocate for teaching skills, including
communication skills, in the sequence in which they typically develop in children without
developmental disabilities (Schreibman et al., 2015). In the ESDM children are taught
prerequisites to spoken language such as non-verbal gestures, eye contact, and intentional
vocalisations prior to being taught spoken language (Rogers & Dawson, 2010). Considering
the age of the children participating in the ESDM studies, it would appear logical to assume
that many of them would not yet have developed these prerequisites for spoken language .
Therefore, it would seem important to measure these children’s progress on pre-linguistic
communication as well as spoken language. Specifically, Studies 1 and 2 will evaluate the
percentage of intervals containing intentional vocalisations for the children for whom this is
deemed to be a developmental appropriate intervention target. Intentional vocalisations are
purposeful vocal sounds that do not contain a phonetically correct word or word
approximation, and they are considered to be a precursor to language development in children
without ASD or developmental disabilities (Vihman, Macken, Miller, Simmons, & Miller,
1985).

Interestingly, none of the ESDM studies with a single case design have included a
measure of pre-linguistic communication, such as intentional vocalisations, despite the
model’s emphasis on this area of development (Rogers & Dawson, 2010). Indeed, very few
studies evaluating the effectiveness of early intervention for children with ASD have included
a measures of pre-linguistic communication. Further, the studies that have included this
measure are generally focussed interventions which exclusively target pre-linguistic
communication such as pre-linguistic milieu teaching (Franco, Davis, & Davis, 2013;
Warren, Yoder, Gazdag, Kim, & Jones, 1993). The focus on the effectiveness of
interventions for improving spoken communication could mean that children’s progress on
other non-spoken forms of communication may not be identified. Therefore, Studies 1 and 2

will include a measure of the percentage of intervals containing intentional vocalisations, in
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addition to the percentage of intervals containing functional utterances, only for the children
for whom this measure is deemed to be developmentally appropriate.

Engagement. The percentage of intervals containing engagement was selected as the
final child outcome measure in both of these studies. This is because another defining
characteristic of ASD is a reduced interest in, or ability to respond appropriately to, social
interactions (American Psychiatric Association, 2013). Further, as mentioned in Chapter 1,
the social motivation hypothesis suggests that some individuals with ASD may have reduced
activation in areas of the brain related to reward when viewing faces, compared to individuals
without ASD (Dawson et al., 2005). For these reasons, the ESDM, and other NDBIs place
particular emphasis on increasing these children’s motivation for, and interest in, social
engagement with adults and peers (Schreibman et al., 2015). Thus, it would seem particularly
important to evaluate whether the intervention procedures in Studies 1 and 2 produce an
increase in this measure.

Several previous ESDM studies have included a measure of child attentiveness and
social initiations (Vismara et al., 2012; Vismara, Colombi, et al., 2009; Vismara & Rogers,
2008). Specifically, all of these studies used the child behaviour rating scale (CBRS), which
includes behaviours such as attending to the adult, cooperating with instructions, initiating
play ideas, and sharing enjoyment and enthusiasm (Mahoney & Wheeden, 1998). However,
this measure is rather limited as behaviours are measured retrospectively on a 5-point likert
scale. Thus, this could increase the subjectivity of the measure and also prevent detection of
small changes in behaviour. Several other NDBIs have included a measure of the “quantity”
of social engagement, including the percentage of joint engagement (e.g. Kasari et al., 2010;
Kasari et al. 2014), child responsiveness to bids for joint attention (Aldred, Green, & Adams,
2004), eye contact (Vernon, Koegel, Dauterman, & Stolen, 2012), and directed positive affect
(Vernon et al., 2012). Studies 1 and 2 will include a broad measure of the percentage of
intervals containing engagement which will correspond with the first fidelity item on the
ESDM teacher fidelity rating scale (i.e. the therapist or parent’s ability to attract attention to
their face, voice, and actions). Examples of child behaviours that could indicate engagement
include eye contact, shared smiles, turn taking, imitation, giving, sharing, and showing.
Data Analysis

All of the primary outcomes/dependent variables for each study (imitation, functional
utterances/intentional vocalisations, and engagement, as well as fidelity of implementation
for Study 2 only) will be graphed for each child and/or parent and each phase of the study.

These graphs will be visually analysed for observable changes in behaviour due to
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intervention. This will involve visual inspection to determine the level, trend, and slope of the
data paths (Kennedy, 2005). Visual analysis is commonly used to infer a functional
relationship between the independent and dependent variables in single-case research.
Descriptive statistics will be provided to strengthen and support the results of the visual
analysis. Additional outcome measures (MLU, frequency, and variety of utterances, and
fidelity of implementation in Study 1) will be presented in a table with the mean for each
child, outcome and phase of the study.

The non-overlap of all pairs (NAP) statistic will be calculated to determine the effect
size of improvements from baseline to intervention and baseline to follow-up for each
primary outcome measure (Parker & Vannest, 2009). NAP is calculated by comparing each
data point in baseline with each data point in intervention or follow-up and noting whether
the intervention or follow-up point overlaps (overlapping pair), does not overlap (non-
overlapping pair) or ties (tied pair) with the baseline data point. The number of non-
overlapping pairs is then divided by the total number of pairs to give an outcome between 0
and 1.0. A score of 0 indicates that all data points in intervention or follow-up overlap with
all data points in baseline, whereas a score of 1.0 indicates that none of the data points in
intervention or follow-up overlap with any of the data points in baseline. According to Parker
and Vannest (2009), NAP scores between 0 and .65 indicate “weak effects”, scores between
.66—.92 indicate “medium effects”, and scores between .92—1.0 indicate “strong effects”.
Ethical Considerations

The study was assessed and approved by the Victoria University of Wellington
Human Ethics Committee (Reference Number 22085). In Studies 1 and 2 informed consent
will be obtained from parents for their own participation and their child’s participation (see
Appendix C). In Study 2 consent will also be obtained from a second family member for
participation in the generalisation phases of the study (see Appendix C). Further, each study
will also comply with the ethical standards of the American Psychological Association
(American Psychological Association, 2016) and the New Zealand Psychological Society
(Evans, Rucklidge, & O’Driscoll, 2007).

Special consideration will be given to the vulnerable nature of participating children
and care will be taken to consult carefully with families and to keep them fully informed
throughout the research process. For example, the therapist will ensure that she updates the
parents about the child’s progress after every session and will address any parent questions or

concerns as, and when, they arise.
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The therapist will meet with parents who are interested in participating in the
proposed research, will explain the information sheet and consent form, and will inform
parents that they can withdraw from the study at any time without negative consequences.
Due to the age of the children participating in this study, and potential delays in receptive and
expressive language and cognition, it will not be possible for them to give informed consent
to participate (American Psychological Association, 2016). However, their assent to take part
in the study will be determined by their apparent willingness to participate in the
play/routines-based activities with their parent or the therapist, such as willingly
accompanying the adult to the activities and engaging in these activities. If any child shows
prolonged behaviour indicating that they would like the session to be terminated, for
example, crying, screaming, hitting and other challenging behaviour, and leaving the area,
then the session will be terminated for that day. If the child shows this type of behaviour
across multiple sessions in a row, the therapist and parent(s) will discuss whether or not the
child should continue to participate in the intervention.

The following two chapters will provide an in-depth description of the methods used
to answer the six specific research questions detailed earlier in this chapter, as well as the
results of each study and a discussion of these results. Specifically, Chapter 5 will describe
the method and results of Study 1: Low-Intensity Therapist Delivered ESDM Intervention
and Chapter 6 will describe the method and results of Study 2: Parent Training based on the
ESDM.
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CHAPTER 5
STUDY 1: Low-Intensity Therapist Delivered ESDM Intervention
Method
Participants

Four children and their parents were recruited for this study. The parents of two of the
children were referred to the primary therapist (Waddington) by the District Health Board.
The other two parents made contact with the primary therapist after attending an ESDM
introductory workshop delivered by Elizabeth Aylward, a certified ESDM trainer. That
workshop was conducted at Victoria University of Wellington. During the course of the
workshop, the primary therapist explained that she was planning to undertake the present
research. She offered these parents the opportunity to participate in the study because their
children met the inclusion criteria.

Inclusion criteria were: (a) the child was under the age of 5 years (60 months) at the
start of the study; (b) the child had a clinical diagnosis of ASD or met criteria for an ASD
diagnosis based on an ADOS assessment (Lord, Rutter, et al., 2012); (c) the child did not
have another serious or specific medical, genetic, neurological or sensory condition (e.g.,
Down syndrome, fragile X) and (d) the child was not receiving intensive early intervention of
any type at any time during the study. Table 5.1 gives a summary of each child’s age, gender,

and results of diagnostic and adaptive behaviour assessment.
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Child Demographic Characteristics and Vineland-11 and Social Communication

Questionnaire (SCQ) Results.
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Charlie Alan Chris Jeevan
Age at start of study 2:3 4:3 3:2 3:8
(Years: Months)
Gender Male Male Male Male
Vineland II
Communication Low Low Mod. low Low
(Adaptive level)
Receptive 0:1 0:6 1:11 1:6
Expressive 0:3 1:2 1:11 1:8
Written N/A 2:5 6:9 3:1
Daily Living Low Low Adequate Low
(Adaptive level)
Personal 0:10 2:6 0:10 1:4
Domestic 0:7 1.6 4:6 0:7
Community 0:7 2:5 6:10 2:3
Socialisation Low Low Low Low
(Adaptive Level)
Interpersonal 0:3 1:1 1:4 0:8
Play 0:7 1:4 0:9 0:7
Coping 1:6 1:6 1:1 0:7
Motor skills Adequate Mod. low Low Mod. low
(Adaptive Level)
Gross 2:0 2:5 1:6 3:2
Fine 2:2 2:10 1:8 2:2
Maladaptive Elevated Average Elevated Clin. sig.
behaviour index
Internalising Clin. sig. Average Clin. sig. Clin. sig.
Externalising Average Average Average Average
SCQ Risk of ASD Risk of ASD Risk of ASD Risk of ASD

Note: Clin. sig. = Clinically significant, Mod. low= Moderately low
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Charlie. Charlie (pseudonym) was 2 years and 3 months old at the start of the study
and was the sixth of seven siblings. He lived with his mother, father, and all of his siblings.
He scored as being at risk for ASD on the lifetime SCQ (Rutter et al., 2003; see Materials for
a description of this measure) and had been diagnosed with ASD by a multidisciplinary team
at his local District Health Board at the age of 2 years and 2 months. The Child Development
team includes an ADOS-2 (Lord, Rutter, et al., 2012), administered by trained professionals,
as part of the diagnostic process. His scores on the Vineland-I1 (Sparrow et al., 2005; see
Materials for a description of this measure) indicated that his total score for communication,
including both receptive and expressive communication, was low (i.e. two or more standard
deviations below the mean for children of his age). His written communication score was not
calculated due to his age. His overall adaptive level for the daily living skills and socialisation
subdomains was also low, whereas his motor skills were rated adequate, which means that his
overall score for that domain was within one standard deviation of the mean for children of
his age. His internalising score on the maladaptive behaviour index was clinically significant
and his externalising score was average for his age. Charlie’s mother reported that, prior to
the intervention, Charlie’s only spoken word was go in response to someone saying Ready . .
. set. She also reported that in the past he had learned other words that he no longer seemed to
use. Charlie’s mother stated that he was an “affectionate boy” who enjoyed cuddles, was
quite active, and loved playing outside. Charlie attended play centre every morning, from
9:00 to 11:00 am and had one weekly session of early intervention involving services from a
speech language therapist, an early intervention teacher, a music therapist and a
physiotherapist. Charlie’s parents had not received any ASD-related training or coaching but
Charlie’s mother had read the ESDM parent manual (Rogers, Vismara, et al., 2012).

Alan. Alan was 4 years and 3 months old at the start of the study. He lived with his
mother, father and younger sister. Alan scored as being at risk for ASD on the lifetime SCQ
(Rutter et al., 2003) and was diagnosed with ASD by the local Child Development team at the
age of 2 years and 11 months. His scores on the Vineland-11 (Sparrow et al., 2005) indicated
that his overall adaptive level for communication were low, and that his written age
equivalency was higher than his receptive and expressive age equivalency. His adaptive level
on the daily living skills and socialisation subdomains was also low, whereas his adaptive
level for the motor skills subdomain was moderately low, which meant that his overall score
for this domain was between one and two standard deviations lower than the mean for
children his age. His levels of internalising behaviour and externalising behaviour on the

maladaptive behaviour index were average for his age. Alan’s mother reported that his most
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consistent word was night-night, but he also sometimes said more and no. She also reported
that he had learned to request preferred items using the Picture Exchange Communication
System (PECS; Frost & Bondy, 2002), but did not consistently use this communication
mode. Alan’s mother also stated that he had previously been able to say more words and that
he would become frustrated due to being unable to communicate. She also said that he often
put non-edible objects in his mouth. He was reported to enjoy sensory play, outdoor play
(especially the trampoline), and treats such as chocolate and ice blocks. Alan went to
kindergarten 4 days a week and attended the same early intervention centre as Charlie. Six
months prior to this study, Alan was receiving 10 hours a week of one-on-one ABA therapy
but his parents chose to discontinue this service. Alan’s parents had previously participated in
an ASD parent education course.

Chris. Chris was 3 years and 2 months old at the start of the study. He lived with his
mother and older sister. He scored as being at risk for ASD on the lifetime SCQ (Rutter et al.,
2003) and was diagnosed with ASD by the local Child Development team at the age of 2
years and 11 months. He had a moderately low overall adaptive level on the communication
domain of the Vineland-I1 (Sparrow et al., 2005), but had a very high age equivalency (6:9)
for written communication. Specifically, Chris was assessed as being able to print more than
20 words from memory and read up to a second grade level. His adaptive level for daily
living skills was average, and his adaptive level for socialisation and motor skills was low.
Chris’s level of internalising behaviour on the maladaptive behaviour index was clinically
significant and his externalising behaviour was average for his age. Prior to intervention,
Chris’s mother reported that he knew well over 100 words and often communicated using
short phrases, for example [the letter] A goes here and I play. His mother stated that he
enjoyed reading and spelling and read bedtime stories to his older sister. He was very
interested in transportation and also liked social interaction, including playing chasing games
with his sister. Chris attended in home childcare three times per week and did not attend
kindergarten as his mother reported that he found it too overwhelming. He was also
participating in a food intervention and hydrotherapy. Chris’ mother had not received any
ASD-related training or coaching

Jeevan. Jeevan was 3 years and 8 months old at the start of the study. He did not have
any siblings. He lived with his mother, father, uncle, aunt, and two cousins. The family
primarily spoke Oriya and Hindi at home, but Jeevan was reported to speak English most of
the time. Jeevan scored as being at risk for ASD on the lifetime SCQ (Rutter et al., 2003) and
was diagnosed with ASD by his local Child Development team at the age of 3 years and 1
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month. His scores on the Vineland-11 (Sparrow et al., 2005) indicated that his overall adaptive
level for communication was low, and that his age equivalency for written language was
higher than his receptive and expressive language. His adaptive level for the daily living
skills, and socialisation subdomains was also low, whereas his motor skills were moderately
low. Jeevan’s level of internalising behaviour on the maladaptive behaviour index was
clinically significant and his externalising behaviour was average for his age. Jeevan’s
mother and aunt stated that he had a wide vocabulary, however, he did not often use this
language to communicate. He was reported to have vocal stereotypy and frequently sang
nursery rhymes to himself. He was also reported to like holding three items at a time such as
spoons, straws, and alphabet letters. His mother stated that he really liked cuddles and tickles.
Jeevan attended kindergarten every day from 1:00 pm to 5.00 pm and began to attend the
same early intervention centre as Charlie and Alan on the 10" week of intervention. Jeevan’s
parents had not received an ASD-related training or coaching
Setting

The main room used for therapy for each child was decided upon following a
discussion with the parents. All of Charlie’s sessions were conducted in the downstairs room
of his house. This room included a bed, a child sized table and chairs, and a chest of drawers
on which the box of toys was placed. Baseline, generalisation, and follow-up sessions for
Alan were conducted in the family’s living room, which included a couch, a table, a child-
sized table and chairs, an inflatable “peanut chair”, and a television. During generalisation
and follow-up there was also a small trampoline in the middle of the room. Intervention
sessions were conducted both in the living room and outside. The outside area was well
fenced and included a trampoline, a swing, several child-sized bikes, a table and chairs, and
an area for water play. All baseline, intervention, and generalisation sessions for Chris were
conducted in the living area which included a couch, a television, a cardboard pretend shop,
and a bookshelf with toys and books. The house was open plan, thus, the kitchen and dining
areas were accessible from the living room but were not used during therapy. The final
follow-up session for Chris was conducted in a relative’s house because the family were
relocating to a different city. This room contained a couch, a desk with a computer, and a
chair. All sessions for Jeevan were conducted in the living room of his home, which had two
couches, a television, and a dining table.
Materials

During therapy sessions, the children were able to play with any toy that was already

in the room. For example, Charlie had access to a magnet toy and blocks; Alan had access to
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blocks, trains and cars; and Chris had access to a wide variety of toys including cars, books,
blocks, a ten pin bowling set, and finger puppets. Jeevan did not choose any of his own toys
during the sessions.

In addition, the therapist brought a large transparent plastic box containing a number
of specific “therapy toys” for each session. The box contained an assortment of the toys
described in Appendix D. Additional toys included shaving foam, simple cause and effect
games such as “Don’t Spill the Beans” and a marble run. During baseline, the therapist
ensured that each child’s favourite toys (as reported by their parents) were available each
session. For Charlie, these were bubbles, balloons, blocks, Lego® Duplo, books, and
vehicles. For Alan this included cars, playdoh, and items for water play. Chris’s favourite
toys were reported to be cars, and Jeevan’s were alphabet letters. Sessions were filmed using
an iPhone® 5s on a small tripod.

The Vineland-11 and SCQ were administered via an interview with the parents prior to
the start of baseline. The Vineland-Il examines adaptive functioning across four
developmental domains: communication, daily living skills, self-care and motor skills and
several subdomains, for example, receptive, expressive and written language in the
communication domain (Sparrow et al., 2005). The Vineland-II takes between 25-min and 1-
hr to complete. The SCQ is a brief parent questionnaire designed to screen for ASD (Rutter et
al., 2003). It contains 40 dichotomous (yes-or-no) questions related to autism symptoms and
scores of over 15 on this measure indicate that the child may be “at risk” for ASD.
Dependent Variables

Data on each dependent variable were collected from the 10-min videos undertaken
during each baseline, generalisation, and follow-up session, and on two of every three
intervention sessions. Each 10-min of video was divided into 60, 10-s intervals (see Data
Collection Studies 1 and 2, Appendix E). Four child-related dependent variables were defined
and recorded as being either present or absent for each 10-s interval. These were: (a)
imitation, (b) functional utterance (c) meaningful/intentional vocalisation, and (d)
engagement with the therapist. Functional utterances included recording the frequency and
variety of utterances and the mean length of utterance (MLU). However, variety was not
recorded for Chris because he had a wide variety of utterances in the baseline phase. The
extent to which parents implemented the ESDM procedures correctly (i.e., with fidelity)
during generalisation probes was also recorded.

Imitation: Imitating was defined as performing an action with or without an object,

or producing a vocalisation, within 10-s of an adult model and without prompting from an
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adult, such as the adult saying Do this or physically helping the child to perform the action.
Partial-interval recording (Kennedy, 2005) was used to record whether or not any instances of
imitation had occurred during each 10-s interval. The percentage of intervals containing
imitation (out of 60 possible) was calculated for each 10-min play sample.

Functional utterance: A functional utterance was defined as any utterance by the
child that: (a) occurred without adult prompting or modelling of the utterance within 10-s of
its occurrence, (b) was contextually related to the interaction or task, for example, not
unrelated speech, not repetitions of the child’s own speech, and not repetitions of adult’s prior
speech, and (c) contained a phonetically correct approximation of the correct word or word
combination (e.g. not saying horse when labelling a cow). In addition, an engaged utterance
was an utterance directed to the therapist, or directly related to the therapist’s communication,
for example Look at the car. Unengaged utterances were those which were functionally
related to the task, but not directed at the therapist, for example, a child facing away from the
parent and spontaneously labelling a toy. Partial-interval recording (Kennedy, 2005) was
used to record whether or not any instances of utterances and engaged utterances had
occurred during each 10-s interval. The percentage of intervals (out of 60 possible)
containing utterances and engaged utterances was calculated for each 10-min play sample. In
addition, event recording (Kennedy, 2005) was used to document the frequency of functional
utterances in the same 10-min play sample.

Mean Length of Utterance (MLU): MLU was defined as the mean number of
morphemes (meaningful units of language) per functional utterance in each 10-min play
sample. For example, the sentence Give me apple, contains three morphemes. Repetition of
the same word, for example Go go was coded as one morpheme rather than two. Rote learned
utterances such as counting and reciting the alphabet were counted as having an MLU of 1.
Songs were excluded from this analysis to avoid artificially inflating the MLU.

Variety of utterance: Variety of utterance was a measure of the number of different
functional utterances and combinations of functional utterances spoken by each child during
each 10-min play session. Different conjugations of verbs (e.g. go and going) and different
combinations of words (e.g. you, go, and you go) were each counted as a unique and different
utterance. Repetitions of the same word (e.g. go go instead of go) and different word
approximations of the same word, (e.g. ba, and buba, for bubbles) were counted as the same
utterance. This measure was not calculated for Chris because his variety of utterances was
very high during baseline.

Meaningful/intentional vocalisations: A meaningful/intentional vocalisation was
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defined as any utterance by the child that: (a) occurred without adult prompting or modelling
of the vocalisation, (b) was related to the interaction, for example, not unrelated speech,
stereotypy or echolalia, (c) did not contain a phonetically correct approximation of the word
or word combination, and (d) did not consist of any whining, screaming, crying, or laughing.
In addition, the child needed to be at least partially oriented towards the adult and the
vocalisation needed to occur within 10-s of an adult action or utterance and/or the child
appeared to be making a request, rejecting response, or comment as indicated by other
behaviours such as reaching for or moving towards an object, pushing away an object, or
pointing at the object. This measure was only recorded for Alan because it was appropriate
for his language level but was not for the other three children. Specifically, Alan had ESDM
expressive language goals related to increasing intentional vocalisations and non-verbal
communication, but the remaining three children had expressive language goals related to
increasing functional utterances. Partial-interval recording (Kennedy, 2005) was used to
record whether or not any instances of meaningful/intentional vocalisations had occurred
during each 10-s interval. The number of intervals (out of 60 possible) containing
meaningful/intentional vocalisations was calculated for each 10-min play sample.

Engagement with therapist: Engagement with therapist was defined as any clear
indication that the child was attending to the therapist’s face, voice, and actions, as well as
any instances of the child showing social initiation. More specifically, this dependent
measure was recorded when the child was observed to be: (a) orientated towards the
therapist, that is facing the therapist; (b) smiling and/or laughing in response to the therapist’s
action; (c) looking in the direction that the therapist was pointing/indicating; (d) giving,
sharing, or showing objects to the therapist; (e) imitating the therapist’s actions; (f) taking
turns with the therapist; (g) following directions given by the therapist; (h) communicating
with the therapist through words, vocalisations, and/or gestures; and/or (i) continuing or
elaborating on the therapist’s play actions. Engagement did not include repetitive play with
objects, taking materials without looking at the therapist, facing away from the therapist,
running away from the therapist, engaging in challenging behaviour (e.g. hitting, biting, or
screaming), ignoring questions or instructions, and/or repetitively asking for activities or
objects that are not available (e.g. making more than three of the same requests in less than
60 s). A measure of partial engagement was obtained by using a partial-interval recording
method (Kennedy, 2005). Specifically, the presence or absence of engagement was recorded
for each 10-s interval of each 10-min session. A measure of whole engagement was also

recorded using a whole-interval recording method (Kennedy, 2005). Specifically, in whole
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engagement, the child was required to show behaviours indicating engagement for the entire
10-s of each interval.

Parent fidelity of implementation. This is a measure of parents’ correct use of the
ESDM techniques. During generalisation probes, the parents’ fidelity of implementation was
determined using an 18-item questionnaire based on the ESDM fidelity checklist (Rogers &
Dawson, 2012; see Appendix F). The questionnaire had 13 fidelity categories: management
of attention, ABC format, instructional techniques, affect and arousal, management of
unwanted behaviours, dyadic engagement, motivation, positive affect, sensitivity and
responsivity, multiple and varied communication, appropriateness of adult language, joint
activity structure and elaboration, and transition between activities . Each of these categories
contained 1 to 3 items and resulted in @ maximum score of 12 points. Thus, if a category
contained 3 items, the maximum score for each item was 4 points, whereas if a category only
had one item, the maximum score for that item was 12 points. Examples of items included
“adult attracts attention to face and auditory cues” and “teaching opportunities occurred
more than once every 30 s”. Each item was scored on a five point Likert-scale, where a score
of “never” resulted in zero points, a score of “occasionally” resulted in one quarter of the
possible points for the item (e.g. 1 if there were 4 possible points or 3 if there were 12
possible points), a score of “sometimes” resulted in half of the possible points for that item, a
score of “usually” resulted in three quarters of the possible points for the item, and a score of
“consistently” resulted in all the possible points for that item. The item “multiple and varied
communication”” was scored differently: a score of “none” resulted in 0 points, a score of
“one” resulted in 3 points, a score of “fwo ” resulted in 6 points, a score of “three” resulted
in 9 points, and a score of “four +” resulted in the full 12 points. The questionnaire resulted
in an overall percentage of fidelity based on the sum of the parent’s score divided by the total
scores for all the items (136- 156 points depending on whether all phases of an activity were
observed in the video) x 100%.
Experimental Design

The effects of the intervention were evaluated using a multiple probe across
participants design (Kennedy, 2005). Each child/parent dyad participated in the following
sequence of phases: baseline, intervention, generalisation, and follow-up. This design was
considered an effective analytic tool for determining if the therapist’s use of the ESDM
procedures was responsible for increases in the four child-related dependent variables.

Procedures
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Baseline. One baseline session occurred per week for each child. Session times
varied, but occurred primarily in the morning for Charlie, Chris, and Jeevan, and in the
afternoon for Alan. At the start of each session, the therapist started the video recorder and
then placed the box of toys in front of the child. The therapist waited 10-s and if the child did
not chose a toy, then she placed a selection of toys from the box in front of the child. If the
child did not select a toy within 10-s then the therapist selected a toy and probed an imitation
skill or vocal utterance before handing the toy to the child. The session continued for 10-min
from the time the child selected a toy. During the filming, the therapist interspersed 10
naturalistic imitation probes (e.g. banging on a drum and looking at the child expectantly) and
10 naturalistic probes for functional verbal utterances (e.g. holding up a car and saying
What'’s this) during each the session. These were conducted when an opportunity arose, for
example, if the child were playing with a car, the therapist would also grab a car and say
Vroom vroom, giving the child the opportunity to imitate. No other response prompting was
used at any time during baseline. The therapist responded in an appropriate and friendly
manner to all social initiations from the child. For example, if a child held up a fire truck and
looked at the therapist, she might say Wow, what a cool fire truck. Parents and siblings were
instructed not to interact with the child during the 10-min period.

Baseline generalisation probe. Each child’s mother participated in the generalisation
probe that took place during the baseline phase for Alan, Chris, and Jeevan. This probe
occurred during the 2nd week of intervention for Charlie due to difficulties with scheduling
the probe during baseline. For the probe, the mother was instructed to “play with your child
as you normally would”. Once the child was settled into play with his mother, the therapist
began filming the 10-min session. The therapist did not make any comment or give any
feedback about the child’s play or the mother’s interaction with the child during or after the
filming.

Intervention. Intervention was based on the principles of the ESDM, as detailed in
the intervention manual (Rogers & Dawson, 2010). During the first intervention session, the
primary therapist (Waddington) played in a naturalistic way with the child for approximately
1 hr. A second therapist then noted on the ESDM curriculum checklist (Rogers & Dawson,
2010) whether or not the child displayed a range of developmental skills and would instruct
the therapist on further skills to probe during the play. The second therapist was a graduate
student who had completed the advanced ESDM workshop. Based on this first session and in
consultation with the parents, two to three goals were selected for each child for each of the

nine developmental domains (i.e., receptive communication, expressive communication,
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social skills, imitation, cognition, play, fine motor, gross motor, and behaviour). Chris was
the only child who was at a developmental level to have goals in the joint attention domain.
Table 5.2 shows the items from the curriculum checklist that were used for each child’s
goals. An example of a goal for Charlie was “When an adult presents Charlie with two
preferred objects, one in each hand, he will make eye contact and point with his index finger
in order to choose an item, on four out of five opportunities across three consecutive sessions
and two different adults and settings”.

During the remaining sessions, the goals were embedded into the therapist’s play with
the child and were taught by applying the following behaviour analytic teaching principles:
(a) the delivery of learning opportunities at least every 30s, (b) delivery of clear antecedents,
(c) the use of reinforcement, and (d) the use of instructional strategies such as prompting,
shaping, chaining, and fading. At the beginning of each session, the therapist would greet the
child and then allow him to verbally or non-verbally (e.g. leading the adult to the activity or
object, pointing) choose the first activity, either by presenting a limited choice of two options
or allowing the child to choose any toy or activity. Teaching occurred through the use of two
types of routines: sensory social routines, in which the therapist played with the child without
an object (e.g. songs, chase, tickles), or using special sensory objects that the child did not
operate (e.g. balloons, bubbles, shaving foam); and joint activity routines, in which the
therapist and the child played together with an object (e.g. blocks, books, balls). Throughout
these routines, the therapist maintained a positive affect, employed strategies to maximise the
child’s motivation (e.g., offering choices, following the child’s lead, and being sensitive and
responsive to all attempts at communication), and made conscious attempts to attract and
maintain the child’s attention to her face, voice, and actions. When the therapist determined
that there were no more learning opportunities during the chosen activity, the child seemed
bored, or the child initiated finishing an activity, the therapist would instruct the child to tidy
up and, once the child had done so, he could select a new activity. Sessions were terminated
after 1-hr or when the therapist determined from the child’s behaviour that he or she no
longer wanted to continue. For example, during the first couple of weeks of intervention,
Alan would leave the therapy area after about 40-min of intervention, and would try and turn
on the television.

Data were collected in the first 2 of 3 weekly sessions with the exception of the first
week as the first session was used for the curriculum assessment. On rare occasions data were
collected during the third session if there was a problem with filming or the child was out of

camera for a significant proportion of one of the other 10-min play samples. The therapist
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usually began filming at the start of the session however, data was collected for 10 min from
the start of the activity that began closest to 20-min of settled play. This may have been
slightly before or after 20-min depending on the length of the activities and structure of the
session.

During intervention Alan showed challenging behaviour associated with requesting
access to cartoons at the start of many sessions. It was found that conducting the beginning of
sessions outside caused a reduction in this challenging behaviour. In line with ESDM
procedures and maximising child motivation, sessions were conducted for Alan in varying
locations around the house including outside, in his bedroom, and in the therapy room used in
baseline. For this reason, an additional phase involving probes in the therapy room was
conducted, to ensure consistency between baseline and intervention. During this phase, Alan
was required to begin the session in the therapy room before being allowed to go outside and
filming took place in the first 10-min of the session, rather than after 20-min

Generalisation. This phase took place one week after the final intervention session
for each child. Procedures were identical to the baseline generalisation probe, except that
three 10-min videos were taken during a single week.

Follow-up. Follow-up took place four weeks after the last intervention session for
each child. These sessions were conducted by the therapist using the same procedures as

intervention. These sessions lasted 10 min and the entire session was filmed.
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Table 5.2

Curriculum Checklist Items Used to Inform Goals for Each Child.
Domain Charlie Alan Chris Jeevan
Receptive 1-12 (Level-ltem): 1-5: Follow a proximal pointto  3-6: Follows two or more 1-5: Follow a proximal point

Communication

Expressive

Communication

Responds by stopping actions
momentarily in response to
inhibitory words (e.g., “no”,
“stop”).

1-13: Gives object as verbally
requested when paired with
adult’s outstretched hand.

1-14: Performs a one step, routine
instruction involving body actions
paired with verbal/gesture cue.
1-3: “Asks” for help by handing
object to adult.

1-8: Points to indicate a choice
between two objects.

2-2: Produces 6-10 single words

or approximations within the

place objects in containers,
puzzle pieces, etc.

1-13: Gives object as verbally
requested when paired with

adult’s outstretched hand.

1-3: “Asks” for help by
handing object to adult.
1-8: Points to indicate a choice

between two objects.

instructions given in
situational routines

3-8: Differentiates early size
concepts — big/little.

3-12: Understands pronoun
referents “mine” and

“yours”.

1-8: Points to indicate a
choice between two objects.
2-10: Shakes head and says
“no” to refuse.

2-12: Asks (approximates)
“What’s that?”” when

to place objects in containers,
puzzle pieces, etc.

1-13: Gives object as verbally
requested when paired with
adult’s outstretched hand.
1-14: Performs a one step,
routine instruction involving
body actions paired with

verbal/gesture cue

1-8: Points to indicate a choice
between two objects.

2-2: Produces 6-10 single
words or approximations
within the context of familiar
routines, sensory-social

routines, songs.



Joint Attention

Social Skills

Play

Imitation

context of familiar routines,
sensory-social routines, songs.
N/A

1-2: Uses motor prompt to initiate

or continue a sensory social
routine.
1-7: Has a repertoire of 5— 10

sensory social games.

1-6: Plays independently with
toys requiring several different

motor actions

1-8: Completes play task and puts

away.

1-1: Imitates 8-10 one step actions

on objects.

N/A

1-7: Has a repertoire of 5— 10
sensory social games.
1-9: Responds to greeting by

gesture or vocalisation.

1-6: Plays independently with
toys requiring several different
motor actions

1-8: Completes play task and

puts away.

1-1: Imitates 8-10 one step
actions on objects.

1-2: Imitates 10 visible motor

encountering something
unfamiliar.

2-5: Spontaneously “shows”
objects.

2-7: Spontaneously points to
interesting objects.

2-2: Verbally requests or
physically initiates familiar
social games.

2-4: Uses gesture or words

to attain adult’s attention.

2-3: Carries out single
action with a prop on a doll
or animal.

2-4: Combines functionally
related actions on a play
theme.

1-4: Imitates six oral-facial
movements.

2-8: Imitates two movement
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2-10: Shakes head and says
“no” to refuse.

N/A

1-2: Uses motor prompt to
initiate or continue a sensory
social routine.

1-9: Responds to greeting by

gesture or vocalisation.

1-6: Plays independently with
toys requiring several different
motor actions

1-8: Completes play task and

puts away.

1-1: Imitates 8-10 one step
actions on objects.

1-2: Imitates 10 visible motor



Cognition

Fine Motor

Gross Motor

1-2: Imitates 10 visible motor

actions inside song/game routines.

1-1: Matches/sorts identical
objects.
1-2: Matches/sorts identical

pictures.

2-3: Copies three or more simple

block designs.

2-5: Imitates five or more simple

actions on play dough (roll, poke,

pat, squeeze).

1-1: Kicks big ball.

1-8: Rolls ball back and forth with

another person.

actions inside song/game

routines.

1-1: Matches/sorts identical
objects.

1-2: Matches/sorts identical
pictures.

1-7: Uses a pincer grasp and a
three-finger grasp as
appropriate to toy.

1-9: Makes marks, lines,
scribbles, and dots with

markers/crayons.

1-1: Kicks big ball.
1-8: Rolls ball back and forth

with another person.

sequences in song/game

routines.

2-7: Matches/sorts in two
dimensions.

3-6: Plays games involving
memory for hidden objects.
1-6: Takes apart pop beads,
Duplos.

1-8: Stacks three big blocks
in a tower (or stacking
cups).

1-9: Makes marks, lines,
scribbles, and dots with
markers/crayons.

2-2: Jumps off step and over
obstacles.

2-6: Kicks ball into target.
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actions inside song/game

routines.

1-1: Matches/sorts identical
objects.

1-2: Matches/sorts identical
pictures.

1-8: Stacks three big blocks in
a tower (or stacking cups).
1-9: Makes marks, lines,
scribbles, and dots with

markers/crayons.

1-1: Kicks big ball.
1-7: Throws ball and beanbags
any direction.
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Interobserver Agreement

Interobserver agreement (I0OA) was assessed by having an independent observer
collect data on the four child-related dependent variables during 29 to 100% of the 10-min
videos for the baseline, intervention, generalisation, and follow-up sessions. The primary
therapist (Waddington) taught the independent observer, a Masters of Educational
Psychology student, how to use the data collection sheets and ensured that she understood the
operational definitions of each dependent variable. The observer then practiced coding a
video of each of the children and discussed any issues that arose with the primary therapist,
who directed her to the relevant sections of the operational definitions. These practice videos
were not included in the overall IOA.

IOA percentages were calculated using interval agreement (Kennedy, 2005). An
agreement occurred if both the primary therapist and the independent observer recorded an
occurrence of the behaviour or if both did not record an occurrence of the behaviour during
that interval. A disagreement occurred if one observer recorded an occurrence of the
behaviour and one did not. The overall percentage of agreement for each session was
calculated using the formula: Agreements/(Agreements + Disagreements) x 100%. Table 5.3
indicates that mean I0A was between 80 and 98% for all children and outcomes, except for
agreement on Chris’ whole engagement which was a mean of 78%.

Table 5.3

Means (and Ranges) for IOA Percentages Across Children and Dependent Variables.

Charlie Alan Chris Jeevan
Imitation 89% 90% 91% 93%
(77-97%) (78—-98%) (83-98%) (73— 100%)
Total Utterances 88% 98% 90% 91%

(73-93%) (93— 100%) (85— 97%) (77 — 98%)

Engaged Utterances 88% 98% 87% 90%
(73-93%) (93-100%) (77-97%) (75— 100%)
Intentional VVocalisations N/A 84% N/A N/A
(77 — 98%)
Partial Engagement 90% 95% 92% 92%

(73-97%) (85— 100%) (72— 100%) (83— 100%)
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Whole Engagement 84% 82% 78% 88%
(60 - 98%) (75-100%) (37 —-98%) (68— 100%)

Procedural Integrity

This is a measure of how well the therapist followed the procedures in each phase of
the study. During the baseline and generalisation phases, procedural integrity (PI) was
assessed using a checklist that was completed by the same independent observer who
conducted the 10A check (see Appendix G). The checklist described each step of the
procedures during that phase, for example “the session lasted ten minutes from the child
taking a toy”, and “therapist responded appropriately to any child attempts to initiate play or
interaction”. The percentage of Pl was calculated using the formula: steps correct/total steps
x 100%. Mean PI during these phases was 100% for Charlie, Alan and Jeevan, and 98% for
Chris (range = 92 — 100%).

Only one therapist (Waddington) conducted all phases of the study. She had several
years of experience working with children with ASD and became a certified ESDM therapist
in the 13" week of the study, which meant that she had completed the introductory and
advanced ESDM workshops, and had submitted videos of two 30-min ESDM sessions which
were judged by a certified ESDM trainer to meet the criteria of over 80% fidelity on the
ESDM teaching fidelity rating system (Rogers & Dawson, 2010). Further, ongoing ESDM
fidelity/P1 during intervention and follow-up was evaluated by the independent observer
using the same measure of fidelity of implementation as was used with parents during the
generalisation phase (see Dependent Variables; Appendix F). Mean P1 during these phases
was 93% for Chris (range = 87 — 100%), 93% for Jeevan (range = 87 — 98 %), 92% for Alan
(range = 87 — 96%) and Charlie (range = 89 — 94%).
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Results
Imitation
Figure 5.1 shows the percentage of intervals containing independent (unprompted)
instances of imitation for each child across sessions and during the generalisation probes.
Imitation.
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Figure 5.1. Percentage of 10-s intervals containing at least one independent (unprompted)
instance of imitation per 10-min play sample for each child across phases.
Figure 5.1 indicates that during the baseline phase Charlie had a mean of 7.8% of

intervals containing imitation per 10-min play sample which increased to a mean of 20.5% of
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intervals during the intervention phase (NAP=1.0). Visual analysis of the graph indicates a
variable but increasing trend from the first to last intervention session. The percentage of
intervals containing imitation increased again during follow-up to a mean of 30.4% of
intervals (NAP=1.0). With Charlie’s mother, 15% of intervals contained imitation during the
generalisation probe at the start of intervention compared to a mean of 16.7% of intervals
during the post-intervention generalisation phase.

During the baseline phase, Alan had a mean of 1.7% of intervals containing imitation
per 10-min play sample which increased to a mean of 17.3% during intervention (NAP=
0.94). Visual analysis of the graph indicates that the percentage of intervals containing
imitation increased steadily during intervention and was maintained during the Inside Only
procedural modification. This increase was also maintained during the follow-up phase, with
a mean of 15.6% of intervals containing imitation (NAP=1.0). With Alan’s mother, the
percentage of intervals containing imitation increased from 1.7% during the baseline
generalisation probe to a mean of 8.9% during the post-intervention generalisation phase.

During the baseline phase, the mean percentage of intervals containing imitation for
Chris was 11%, which increased to 38.5% in intervention (NAP=1.0). Visual analysis of the
graph indicates that imitation increased for the first nine recorded sessions and then decreased
but still remained higher than baseline (NAP=1.0). The mean percentage of intervals
containing imitation decreased during follow-up to 27.7% but still remained higher than
baseline levels (NAP=1.0). The percentage of intervals containing imitation with Chris’
mother increased from 13.3% during the baseline generalisation probe to a mean of 20.5% in
the post-intervention generalisation phase.

During the baseline phase the mean percentage of intervals containing imitation for
Jeevan was 1.4% which increased to a mean of 15.5% during intervention (NAP=1.0). Visual
analysis of the graph indicates a slight increasing trend during the intervention phase. The
increase in imitation was maintained during follow-up, with a mean of 15.5% of intervals
containing imitation (NAP=1.0). The percentage of intervals containing imitation with
Jeevan’s mother increased from 5% during the baseline generalisation probe to a mean of
14.4% during the post-intervention generalisation phase.

Functional Utterances/Intentional Vocalisations

Figure 5.2 shows the percentage of 10-s intervals containing intentional vocalisations,

functional utterances, and engaged functional utterances for each child across sessions and

during the generalisation probes.
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Functional Utterances.
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2. Percentage of 10-s intervals containing vocalisations, functional utterances, and

engaged functional utterances per 10-min play sample for each child across phases.

Figure 5.2 indicates that during baseline, Charlie had a mean of 2.8% of intervals

containing functional utterances and 1.1% of intervals included engaged utterances. Thus,

35% of all utterances in this phase were engaged. During intervention this increased to a

mean of 30.1% of intervals containing functional utterances (NAP = 0.98), and a mean of

24.9% of intervals included engaged utterances (NAP = 1.0). In this phase 83% of all

utterances were engaged. Visual analysis of the graph suggests an increasing trend for
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functional utterances until the 6™ recorded session which remained relatively stable until the
18" recorded session, when it increased again. There was also an increasing trend for
engaged functional utterances until the 6™ recorded intervention session, which stayed
relatively stable for the remainder of intervention. The mean percentage of intervals
containing functional utterances increased again during the follow-up phase with a mean of
46.1% (NAP = 1.0) for functional utterances and 31.1% for engaged utterances (NAP = 1.0).
Sixty-six percent of utterances during this phase were engaged. With Charlie’s mother, the
percentage of intervals containing functional utterances increased from 10% in the
generalisation probe, to a mean of 46.1% during the post-intervention generalisation phase.
The percentage of intervals containing engaged utterances with his mother also increased
from 6.7% to 31.1%. Table 5.4 shows the mean MLU, variety of utterances and frequency of
utterances for all of the children across each phase of the study. This table indicates that
Charlie’s MLU was highest during the follow-up probe and lowest during the 1% month of
intervention. His frequency and variety of utterances were both highest during the follow-up
probe and lowest during baseline.

During the baseline phase of the study Alan had a mean of 4.2% of 10-s intervals
containing meaningful/intentional vocalisations per 10-min play sample, this increased to a
mean of 29% of intervals (NAP = 0.96) during the intervention phase. Visual analysis of the
graph indicates a steady increase in meaningful/intentional vocalisations during intervention
which was maintained during the inside only procedural modification. The mean percentage
of intervals containing meaningful/intentional vocalisations increased again during follow-up
to 52.2% (NAP = 1.0). The percentage of intervals containing intentional vocalisations with
Alan’s mother also increased from 8.3% during the baseline generalisation probe to a mean
of 37.7% during the post-intervention generalisation phase.

All of Alan’s functional utterances were engaged across all phases of the study.
During baseline the mean percentage of functional utterances for Alan was 0.4%, which
increased slightly in intervention to 1.6% (NAP = 0.59). Visual analysis of the graph
indicates that most functional utterances occurred during the inside only phase of
intervention. This slight increase was maintained during follow-up with a mean of 2.8% of
intervals containing functional utterances (NAP = 0.96). The percentage of intervals
containing functional utterances with Alan’s mother increased from none in the baseline
generalisation probe to a mean of 4.4% during the post-intervention generalisation phase.
Table 5.4 indicates that Alan’s MLU remained stable at 1.0 during baseline, intervention and

follow-up. His variety and frequency of utterances both increased slightly from 0.3 in
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baseline to 1.0 and 1.6 respectively.

During the baseline phase for Chris there was a mean of 36.3% of intervals containing
functional utterances and a mean of 17.7% of intervals containing engaged utterances. 45%
of all functional utterances during this phase were engaged utterances. This increased to a
mean of 69% of intervals containing functional utterances during intervention (NAP = 0.95),
and a mean of 60.3% of intervals containing engaged utterances (NAP = 0.99). Eighty-four
percent of all functional utterances during this phase were engaged utterances. Visual
analysis of the graph indicates an increasing trend for functional utterances, including
engaged functional utterances, during baseline, which continues in intervention. The
percentage of intervals containing functional utterances increased again during follow-up to a
mean of 80.6% (NAP = 1.0), and a mean of 71.7% for engaged utterances (NAP = 1.0). Thus,
during this phase engaged utterances comprised 84% of all functional utterances. The
percentage of intervals containing functional utterances with Chris’ mother increased from
28.3% during baseline to a mean of 73.9% after the intervention. The percentage of intervals
containing engaged utterances also increased from 20% to 66.1%. Table 5.4 indicates Chris’
MLU and frequency of utterances. It indicates that Chris’ MLU increased steadily from 2.4 in
baseline to 3.5 at follow-up. His frequency of utterances also increased steadily from 26.4 in
baseline to 72.3 in follow-up. The variety of utterances was not calculated for Chris because
he had a wide variety of utterances in baseline.

During the baseline phase for Jeevan there was a mean 19.8% of intervals containing
functional utterances and a mean of 3.1% of intervals containing engaged utterances. Thus,
13% of utterances were engaged during this phase. This increased to a mean of 69% of
intervals for functional utterances (NAP =0.93) and 56.5% of intervals for engaged
utterances (NAP = 1.0). During this phase 90% of utterances were engaged. Visual analysis
of the graph suggests a sharp increase in the percentage of functional utterances, including
engaged utterances, from the 4™ to 5™ intervention session, which was variable but remained
high for the remainder of the intervention phase. During follow-up the percentage of intervals
containing imitation decreased to a mean of 60% (NAP = 1.0). The percentage of intervals
containing engaged utterances also decreased to 50% (NAP = 1.0). During this phase 82% of
functional utterances were engaged. The percentage of intervals containing functional
utterances with Jeevan’s mother increased from 11.7% during the baseline phase to a mean of
55.6% following intervention. The percentage of intervals containing engaged utterances also
increased from 6.7% to 38.9% following intervention. Table 5.4 indicates that Jeevan’s MLU

increased slightly during the intervention but that this increase was not maintained at follow-
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up. His variety of utterances increased steadily during intervention and remained at a similar

level at follow up. His frequency of utterances increased from baseline to the 2" month of

intervention before decreasing in the final month of intervention and follow-up.

Table 5.4

Mean MLU, Variety and Frequency of Utterances (1 d.p.) for All Children Across Baseline,

Intervention, and Follow-up Phases.

MLU Variety Frequency
Charlie
Baseline 1.2 1.3 2.0
Month 1 intervention 1.1 3.8 12.3
Month 2 intervention 1.2 9.1 24.4
Month 3 intervention 1.3 14 24.9
Follow-up 1.6 21 33.0
Alan
Baseline 1.0 0.3 0.3
Month 1 intervention N/A N/A 0
Month 2 intervention 1.0 1.0 1.25
Month 3 intervention 1.0 1.4 1.9
Follow-up 1.0 1.0 1.6
Chris
Baseline 24 N/A 26.4
Month 1 intervention 2.7 N/A 44.3
Month 2 intervention 2.9 N/A 53.9
Month 3 intervention 3.2 N/A 60.6
Follow-up 3.5 N/A 72.3
Jeevan
Baseline 11 11.4 14.3
Month 1 intervention 1.3 15.0 36.5
Month 2 intervention 1.5 27.6 70.3
Month 3 intervention 1.6 32.9 52.9
Follow-up 1.1 32.3 48.3
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Note. The mean for MLU was calculated only from the sessions in which the child had one or
more functional utterances.
Engagement

Figure 5.3 shows the percentage of 10-s intervals containing partial or whole
engagement for each child across sessions and during the generalisation probes.
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Figure 5.3. Percentage of 10-s intervals containing partial engagement and whole
engagement per 10-min play sample for each child across phases.

Figure 5.3 indicates that, during baseline Charlie had a mean of 32.2% of intervals
containing partial engagement and 1.7% of intervals containing whole engagement which
increased to a mean of 81.5% of intervals containing partial engagement (NAP = 1.0) and
19.2% of intervals containing whole engagement (NAP = 1.0) during intervention. Visual
analysis of the graph indicates that partial engagement increased during the first six recorded
intervention sessions before decreasing slightly until the 12" intervention session and then
increasing again. The increase in intervals containing partial and whole engagement was
maintained at follow-up with a mean of 86.1% of intervals (NAP=1.0) and 19.2% of intervals
(NAP=1.0) respectively. Charlie’s partial engagement with his mother decreased from 86.7%
of intervals in the generalisation probe at the start of intervention to a mean of 76.7% of
intervals in the post-intervention generalisation phase. His whole engagement with his mother
decreased from 30% of intervals in the generalisation probe at the start of intervention to a
mean of 12.2% of intervals in the post-intervention generalisation probe.

During the baseline phase, Alan had a mean of 20.8% of intervals containing partial
engagement and 1.7% of intervals containing whole engagement which increased to a mean
of 85% of intervals (NAP = 1.0) containing partial engagement and 42.6% of intervals
containing whole engagement (NAP = 1.0) during the intervention phase. Visual analysis of
the graph indicates a variable but increasing trend from the first to last intervention session
for both partial and whole engagement, which was maintained during the inside only
procedural modification. The increase in the percentage of intervals containing partial and
whole engagement was maintained during follow-up with a mean of 86.1% of intervals
containing partial engagement (NAP=1.0) and 20.6% of intervals containing whole
engagement (NAP=1.0). The percentage of intervals containing partial engagement with
Alan’s mother increased from 48.3% of intervals during the baseline generalisation probe to a
mean of 83.3% of intervals during the post-intervention generalisation phase (NAP = 1.0).
The percentage of intervals containing whole engagement also increased from 13.3% in the
baseline generalisation probe to a mean of 40.6% in the post-intervention generalisation
phase (NAP =1.0).

During baseline Chris had a mean of 54.3% of intervals containing partial
engagement and a mean of 7% of intervals containing whole engagement. During
intervention this increased to a mean of 93.9% of intervals containing partial engagement
(NAP =1.0) and 37.6% of intervals containing whole engagement (NAP = 1.0). Visual
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analysis of the graph suggests that Chris’s partial engagement increased during the first six
recorded sessions and then stayed relatively stable for the remainder of the intervention
phase. The increase in percentage of intervals containing both partial and whole engagement
was maintained during follow-up with a mean of 96.6% of intervals (NAP = 1.0) and 51.6 %
of intervals (NAP = 1.0) respectively. The percentage of intervals containing partial
engagement with Chris’ mother increased from 88.3% in the baseline generalisation probe to
a mean of 94.4% during the post-intervention generalisation phase. The percentage of
intervals containing whole engagement also increased from 30% in the baseline
generalisation probe to a mean of 50% during the post-intervention generalisation phase.

For Jeevan, the mean percentage of intervals containing partial engagement during
baseline was 21.9% and the percentage of intervals containing whole engagement was 0.5%.
During intervention this increased to a mean of 87.4% intervals containing partial
engagement (NAP = 1.0) and 31.8% of intervals containing whole engagement (NAP = 0.99).
Visual analysis of the graph indicates a sharp increase in partial and whole engagement from
the 4™ to the 5™ recorded session, which was variable, but remained relatively high for the
remainder of intervention. The increase in intervals containing partial and whole engagement
was maintained during follow-up with a mean of 88.9% of intervals (NAP = 1.0) and 27.2%
of intervals (NAP = 1.0) respectively. The percentage of intervals containing partial
engagement with Jeevan’s mother increased from 43.3% during the baseline generalisation
probe to a mean of 64.4% during the post-intervention generalisation phase. The percentage
of intervals containing whole engagement also increased from 1.7% during the baseline
generalisation probe to a mean of 11.6% during the post-intervention generalisation phase.
Parent Fidelity of Implementation

Table 5.5 shows each parent’s percentage of fidelity of implementation in the
generalisation probe before the intervention (or during the 2" week of intervention for
Charlie) and the mean of the three generalisation probes following intervention. Mean fidelity
increased for Alan, Chris, and Jeevan’s mother following intervention and remained

relatively stable for Charlie’s mother.
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Table 5.5
Mean Parent Fidelity of Implementation of ESDM Techniques Prior to, and After,

Intervention for All Children.

Charlie Alan Chris Jeevan

Baseline 81.1% 53.8% 58.0% 33.7%

After Intervention 82.7% 66.9% 73.6% 55.0%

Increase 1.6% 13.1% 15.6% 21.3%
Discussion

One aim of this study was to evaluate the effectiveness of 3 hours per week of
therapist delivered ESDM therapy for 12 weeks for improving imitation, functional
utterances, and engagement for four young children with ASD. A second aim was to assess if
any treatment gains would maintain over time and if parents could implement the procedures
and maintain child treatment gains during generalisation probes. The results of this study
suggest that, following the 12 weeks of therapy, each child increased his engagement with the
therapist and imitated the therapist more. Three of the four children increased their use of
functional utterances, while the fourth child increased his use of intentional vocalisations.
These improvements were maintained four weeks after the intervention had finished. The
children also showed some increases in each of these skills with their mothers, although in
some cases these increases were not as large as with the therapist. A study conducted on
parent perceptions of this intervention also suggested that parents found the intervention to be
highly acceptable (Ogilvie & McCrudden, 2017). Overall, these results suggest that the
present application of ESDM, which was a relatively short-duration and low-intensity therapy
appears to have produced some positive outcomes for the four participating children.
Engagement

All of the children were more engaged with the therapist during the intervention
compared to baseline and maintained this improvement at follow-up. It does not appear that
any previous research evaluating therapist delivered ESDM has included a measure of
engagement. However, two of the ESDM parent training studies did measure the child’s
attentiveness to the therapist and also found that this generally increased during the
intervention and was maintained at follow-up (Vismara & Rogers, 2008; Vismara, Colombi,

et al., 2009). Further, several studies have also found that child engagement increased during
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therapist delivery of a targeted joint attention intervention to young children with ASD
(Chang et al. 2016, Goods et al., 2013; Kaale et al., 2012). Thus, similar to previous research,
the results of this study suggested that short-term, low-intensity ESDM intervention did lead
to an increase in child engagement that was maintained after the treatment ended.

Each child became immediately more engaged with the therapist from the first
intervention session. This increase was most likely due to many of the ESDM techniques
which are hypothesised to increase engagement (Rogers & Dawson, 2010). This includes the
use of relationship-focused strategies, such as positive affect and fun sensory social games,
and strategies to increase child motivation such as child choice, encouraging attempts, and
mixing maintenance and acquisition tasks. As these techniques were all implemented at the
same time, it is not clear whether: (a) one of these techniques was the most effective for
increasing engagement, (b) the combination of techniques was the most effective, or (c)
different children responded differently to each of the techniques. Thus, more research is
needed on the effect of each of the ESDM techniques, and different combinations of these
techniques, on child engagement.

Although each child immediately became more engaged with the therapist during
intervention, their engagement continued to increase until the 2" or 3" week of intervention.
This may have been partly because the therapist was not familiar to them prior to the study.
Therefore, the increasing engagement could merely represent increasing familiarity with the
therapist. Research suggests that children with ASD, much like their typically developing
peers, may be generally more engaged with people they know well compared to unfamiliar
people (Dissanayake & Crossley, 1996). However, the improvements in engagement are
unlikely to be solely due to familiarity because, for each child except for Charlie, their
average level of engagement with the therapist in intervention was higher than their
engagement with their mother during baseline. On the other hand, this increase could have
been due to increasing therapist familiarity with each child and his toy and activity
preferences. Specifically, during the first few intervention sessions the therapist may not yet
have identified the child’s most preferred toys or sensory social games, or actions within
those games. An additional reason for this increase could be that the therapist was directly
targeting and reinforcing behaviours related to engagement (Dawson & Rogers, 2010). For
example, ESDM therapists should only deliver cues and reinforcement when the child is
attending to them. To illustrate, the therapist may only give the child access to a preferred
item when the child makes eye contact, which should encourage the child to independently

make eye contact when requesting items in the future.
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Jeevan had a sharp increase in partial and whole engagement between the 2" and 3
week of intervention. This sharp, rather than steady, increase suggests that Jeevan was
perhaps capable of attending to adults prior to the intervention, but was not doing so with his
mother or the therapist (Johnson & Christensen, 2012). This increase was most likely due to
the therapist identifying highly motivating activities for Jeevan, as research suggests that
children with ASD may show fewer social avoidance behaviours during highly preferred
activities (Koegel et al., 1987). Specifically, although Jeevan’s parents had stated that he was
highly motivated by songs, the therapist discovered in the 3 week of intervention that
Jeevan particularly enjoyed being picked up and swung around during a variety of songs. The
therapist was then subsequently able to identify many more activities that Jeevan enjoyed.
Further, as with the other children, his sustained increase in engagement may have also been
due to the therapist continually targeting and reinforcing behaviours related to engagement
(Rogers & Dawson, 2010).

During intervention, many of Alan’s play samples took place outside. This was
because he was highly motivated by the play equipment that was outside such as a trampoline
and a swing set. However, as all baseline sessions had taken place in his living room, it was
not possible to determine whether his improvements in engagement and the other outcome
variables were due to the ESDM therapy or factors such as his increased motivation to play
outdoors (Baer et al., 1968). For this reason, the final seven play samples were conducted in
the living room at the beginning of the hour long session. Alan’s engagement remained high
during this phase, which suggests that his improvements were not solely due to the
potentially motivating outdoor environment.

All four children were consistently more engaged with the therapist 1 month after
intervention compared to baseline, however, Alan’s engagement decreased dramatically on
the final follow up session with the therapist. In fact, his engagement during this session was
lower than all but one of the intervention sessions. Alan also engaged in a lot of challenging
behaviour during this session, in an attempt to gain access to a preferred food item which his
parent had told him was not available. Thus, it is possible that Alan was less engaged because
(a) he was engaging in challenging behaviour, (b) he was not motivated for the activities
compared to the food item, (c) his challenging behaviour affected the therapist’s ability to
deliver the ESDM procedures, and/or (d) some other unexplained reason.

Results of this study suggest that, during intervention and follow-up, all four children
were partially engaged (i.e. engaged for part of each 10-s interval) with the therapist for the

majority of most 10-min play samples. However, each child was only fully engaged (i.e.
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engaged for the whole 10-s interval) with the therapist for an average of 20% (Charlie) to
50% of intervals in each play sample. This suggests that, while the children attended to the
therapist intermittently for the entire play sample, they demonstrated sustained attention for a
much more limited time. While it seems unrealistic to expect any child to show behaviours
indicating engagement for the entire 10-min play sample, it is not clear whether or not the
level of engagement shown by these children is comparable to that of children without ASD
or developmental disabilities. Future research should compare the engagement levels of
children receiving ESDM therapy, with those of typically developing children.

These results also suggest that whole engagement may be a more sensitive measure of
children’s attention to the therapist’s face, voice, and actions than partial engagement. This is
because there was evidence of a ceiling effect for partial engagement for each of the
participants (Johnson & Christensen, 2012). Specifically, after the first few weeks of
intervention there were several play samples in which each child was partially engaged with
the therapist during 90-100% of intervals. Further, Charlie and Chris had high partial
engagement with their parents during baseline. This indicated that there was very limited
room for improvement on this measure. On the other hand, children’s whole engagement
with the therapist was generally very low in baseline, but did not reach 100% during any of
the intervention or follow-up sessions.

Results suggest that Charlie was generally less engaged with the therapist during
intervention than the other three children. This was likely due in part to his activity
preferences. Specifically, Jeevan and Alan were highly motivated by sensory social games
and songs, whereas Charlie was most motivated by play with toys such as cars, play dough,
and animal figures. It is likely that children will be highly motivated to attend to the therapist
during highly preferred sensory social games because he or she is the sole source of interest.
In contrast, when a child is playing with highly preferred objects, the therapist must in some
cases compete with the object for the child’s attention. Specifically, Charlie, like many
children with ASD, had a tendency to play with toys in a restricted way, and did not always
want to involve the therapist in his games (American Psychiatric Association, 2013).
Although Chris was also generally more motivated by objects than sensory social games, he
was also highly engaged with the therapist during baseline, and was eager to include the
therapist in his games. Therefore, although Charlie was partially engaged with the therapist
throughout the play sample, there were many instances in which he was attending to objects

rather than the therapist compared to the other three children.
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Imitation

The percentage of intervals containing imitation increased for all four of the children
during the 12 weeks of intervention. None of the previous studies evaluating the effectiveness
of therapist delivered ESDM intervention have included imitation as an outcome measure and
there is limited research on teaching imitation to young children with autism in general.
However, the results of this current study are consistent with the few previous studies
evaluating the effectiveness of other early intervention approaches for teaching imitation.
Specifically, these studies found that children’s spontaneous and/or elicited, gestural and/or
object imitation skills improved following intervention (Ingersoll et al. 2007; Ingersoll et al.,
2010a; Ingersoll & Schreibman, 2006). Results of this study further suggest that the increase
in imitation was also maintained for each of the children at follow-up, which is also
consistent with previous research (Ingersoll et al., 2007; Ingersoll & Schreibman, 2006). This
is a particularly important finding as all of the aforementioned studies focussed exclusively
on teaching imitation. This suggests that the imitation skills of young children with ASD may
improve during low-intensity comprehensive intervention, as well as focused imitation
intervention.

For each of the children there was very little overlap between the percentage of
intervals containing imitation in the baseline and intervention phases. This suggests that the
therapist delivered ESDM intervention had an immediate positive effect on imitation
(Johnson & Christensen, 2012). This may have been partially due to corresponding increases
in child engagement during the intervention, in that an individual needs to be attending to the
therapist in order to imitate him or her. Thus, the more a child is attending to the therapist, the
greater the number of opportunities for imitation. However, for Charlie, Jeevan, and Alan
(prior to the ‘inside only’ procedural modification), although the percentage of intervals
containing imitation varied from session to session, there was a generally increasing trend
from the beginning to the end of the intervention phase. This suggests that the improvements
in imitation were not solely due to increased engagement, which remained relatively stable
after the first couple of weeks of intervention, and may have been due to a true increase in
their ability to imitate the therapist over time.

Chris showed the greatest improvement in the percentage of intervals containing
imitation during the intervention. This may have been because he had the highest percentage
of intervals containing imitation in baseline, which indicated that he was already able to
imitate the therapist in some circumstances, and that he may have been “developmentally

ready” to learn further imitation skills (Ingersoll, 2010a). Research also suggests certain child



120

characteristics may lead them to respond better or worse to imitation intervention. For
example, Ingersoll (2010a) found that spontaneous play acts predicted a child’s response to
imitation intervention. As Chris was highly motivated by toys, he may have been more
interested in the actions involving toys and more likely to imitate them. Also, as Chris had the
greatest pre-intervention expressive abilities on the Vineland-I1, he may have been more
likely to imitate the therapist’s spoken language than the other participants (Sparrow et al.,
2005).

During intervention, Charlie, Alan and Jeevan imitated the therapist during a
maximum of 40% of intervals. This is comparable to the findings of other studies aimed at
teaching imitation to young children with ASD (Ingersoll & Schreibman, 2006; Ingersoll et
al., 2007). However, during the 6™ and 8" week of the intervention there were sessions in
which Chris imitated the therapist during 60% to 70% of intervals. It is possible that this is
indicative of excessive or stereotyped imitation, which is also a symptom of ASD (American
Psychiatric Association, 2013). Another potential explanation for this effect is that, at this
stage of the intervention, Chris may have overgeneralised his learning of this skill (Alberto &
Troutman, 2009). His subsequent reduction in the percentage of intervals containing
imitation, to a level similar to that found in previous research (Ingersoll & Schreibman, 2006;
Ingersoll et al., 2007), suggests he may then have determined when it was appropriate or not
appropriate to imitate the therapist. In future, researchers should evaluate the percentage of
intervals containing imitation for typically developing young children of varying ages to
enable clinicians to better determine the amount of imitation that is developmentally
appropriate.

Functional Utterances

The results of this study suggest that the percentage of intervals containing functional
utterances improved for all four children during the intervention but, for Alan, this
improvement was minimal. Further, Charlie, Chris and Jeevan’s MLU, variety of utterances,
and/or frequency of utterances also increased during the intervention. Several previous
studies have also found that therapist delivered ESDM intervention led to improvements in
children’s expressive language (e.g. Dawson et al., 2010; Devescovi et al., 2016; Vivanti et
al., 2014) but the differences in the language measures used in these studies prevent direct
comparison with the current study. However, several researchers have used comparable
measures to evaluate the effectiveness of targeted naturalistic language interventions for
young children with ASD and have also reported similar improvements (e.g. Hancock &
Kaiser, 2002; Kasari, Kaiser, et al., 2014; Kaiser & Roberts, 2013; Koegel et al., 1988). The
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findings of this study again suggest that comprehensive low-intensity ESDM intervention
was successful in improving functional utterances in a similar manner to targeted language
interventions.

The results of this study also suggest that, for each of the children, the improvements
in functional utterances were maintained 1 month after the intervention finished. Several of
the aforementioned studies on naturalistic language interventions also found that children’s
language improvements were maintained for 3 (Kasari et al., 2014), 6 (Kaiser & Hancock,
2002) or 12 months (Kaiser & Roberts, 2013) from the end of treatment. As the follow-up
duration was shorter than that reported in previous studies, it is not clear whether these
improvements in functional utterances would be maintained in the long-term.

For all of the children except Alan, there was very little overlap between the
percentage of intervals containing functional, and engaged functional, utterances in baseline
and intervention. For Charlie and Jeevan, this suggests that the intervention had an immediate
positive effect upon their use of functional, and engaged functional, utterances. As with
imitation, the increase in engaged utterances could be partially due to an increase in their
engagement with the therapist at the beginning of intervention. However, Jeevan’s mean
number of intervals containing functional utterances in intervention was 3x higher than his
mean in baseline, and Charlie’s was 10x higher than baseline, which represents a
considerable increase in overall language use. In contrast, it is not possible to attribute Chris’
improvements in intervals containing functional utterances to the ESDM intervention. This is
because his baseline data suggests that his utterances were increasing prior to the start of
intervention (Johnson & Christensen, 2012). Therefore, the further increases in Chris’
utterances during intervention could have simply been due to maturation, or another
extraneous variable, rather than the intervention itself.

Visual analysis of the graph would suggest that, for Chris, Jeevan, and Charlie,
functional utterances stopped improving after the 1%t month of intervention. However, for
Chris and Jeevan, this may have been due to ceiling effects for this variable (Johnson &
Christensen, 2012). Specifically, there were some sessions during intervention in which Chris
and Jeevan produced functional utterances during almost 100% of intervals. This suggests
that frequency, rather than percentage of intervals containing utterances was a more
appropriate measure for these two children. Indeed, Chris’ frequency of utterances continued
to increase during each month of intervention and at follow-up and Jeevan’s frequency of
utterances was also higher in the 2" and 3™ month of intervention than the 1. Further,

although there were no ceiling effects for Charlie’s utterances, his MLU and variety of
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utterances continued to increase during intervention and follow-up. This suggests that
although he was not speaking more often, his language was becoming more varied and
sophisticated as the intervention continued.

It is also possible that it was not developmentally appropriate to measure the quantity
of utterances for Chris or Jeevan, as they both had a high percentage of intervals containing
functional utterances prior to intervention. Indeed, both of these children had intervention
goals related to increasing the quality and functionality of their spoken language rather than
the quantity. For example, Chris’ expressive language goals related to saying “no” and asking
“what’s that?”. Further, although Jeevan and Chris had a similar percentage of intervals
containing functional, and engaged functional, utterances during intervention, further analysis
of these utterances revealed that Chris’ communication was more sophisticated than Jeevan’s.
Specifically, Jeevan’s mean MLU was 1.0 during baseline and increased to 1.6 in the final
month of intervention, while Chris’s mean MLU was 2.4 and increased to 3.2. Further,
Jeevan had a limited variety of utterances during baseline, which increased during each
month of intervention, while Chris had a wide variety of utterances during baseline. Both of
these factors suggest that it may be preferable for researchers to examine children’s progress
towards specific developmental language goals rather than solely measuring the quantity of
language.

In baseline, Jeevan seldom directed utterances towards the therapist, but in some of
the sessions he did produce a considerable amount of non-socially directed functional
utterances. Specifically, during this phase he would often label objects or sing songs about his
actions with toys, without making eye contact with the therapist or orienting towards the
therapist (e.g. singing Old MacDonald had a Farm while moving the corresponding toy).
This suggests that prior to intervention, Jeevan was able to use language, but was not using it
to communicate socially, which is common for many children with ASD (American
Psychiatric Association, 2015). Jeevan’s utterances and engaged utterances increased sharply
during the 3" week of intervention, which coincided with his increased engagement with the
therapy. This suggests that, during intervention, Jeevan learned to use his pre-existing
language skills in a more socially-oriented way. In other words, the intervention may have
helped to motivate Jeevan to use language in the context of social interaction.

Charlie and Alan had the fewest functional utterances during baseline and, while
Charlie’s functional utterances increased greatly during the intervention, Alan’s did not.
There were several of Charlie’s individual characteristics that may have helped him to

respond better to the intervention than Alan. First, Charlie was 2-years-old at the start of the
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study whereas Alan was 4-years-old. Some studies suggests that younger children may have
better outcomes following early intervention than older children (e.g. Bibby et al., 2002;
Granpeesheh et al., 2009; Harris & Handleman, 2000), and, specifically, that younger
children who received direct ESDM intervention showed greater improvements on a measure
of language skills than older children but did not differ on any other measure (Vivanti et al.,
2016). Therefore, Charlie may have had greater improvements in functional utterances
because he was younger than Alan. Research also suggests that children with greater
language skills also respond better to early intervention (e.g. Kasari et al., 2008). Alan only
produced one functional utterance during the baseline phase, whereas Charlie produced two
utterances during each session. Although this is perhaps not much of a difference, it may
suggest that Charlie was more “developmentally ready” than Alan to acquire additional
spoken language. This finding highlights the need for further research on which individual
characteristics lead a child to respond better to a particular intervention.
Intentional VVocalisations

In baseline, Alan only used one word approximation and very few intentional
vocalisations (purposeful vocal sounds that do not contain a word or word approximation)
with his mother or the therapist. As the ESDM approach advocates teaching skills in the
sequence in which they would normally develop in children without ASD or developmental
disabilities, it was determined that the therapist should focus on increasing Alan’s intentional
vocalisations (rather than functional utterances) during the intervention (Rogers & Dawson,
2010). Results from this study suggest that Alan’s vocalisations increased during
intervention, and were maintained 1 month later. Although none of the previous ESDM
research has included intentional vocalisations as an outcome variable, this finding is
consistent with several studies evaluating the effectiveness of prelinguistic mileau teaching
(PMT) for young children with ASD and/or other developmental disabilities (see Peters-
Scheffer, Huskens, Didden, & van der Meer, 2016, for a review). As the name implies, PMT
focusses on developing children’s intentional prelinguistic communication and the majority
of children who participated in therapist delivered PMT intervention improved their use of
prelinguistic communicative acts such as intentional vocalisations, eye contact, and gestures
(Franco et al., 2013; Warren et al., 1993).

Alan’s use of intentional vocalisations increased steadily in intervention and remained
relatively stable during the ‘inside only’ procedural modification, before increasing again
during the first two follow-up sessions 1 month later. This suggests that Alan was slowly

learning to use intentional vocalisations in the context of his interactions with the therapist
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and that he maintained his use of vocalisation after the removal of the intervention. This is a
particularly promising finding considering the limited intensity of the intervention and the
fact that Alan was the oldest child in the study, with the most significant language delay.

Results suggest that Alan was beginning to use slightly more functional utterances
towards the end of intervention, although this remained relatively low, at an average of just
under two utterances per session. It is possible that the large increase in his use of intentional
vocalisations contributed to this slight increase in functional utterances. Intentional
vocalisations precede language development in typically developing children, and research
suggests that language develops similarly in children with ASD (Tager-Flausberg et al., 1993;
Vihman et al., 1985). Therefore, it is possible that, for Alan, the use of intentional
vocalisations was a necessary pre-requisite for further spoken language development. It is
also possible that by reinforcing intentional vocalisations the therapist taught Alan that he
needed to “use his voice” in order to gain access to preferred items and activities, which
could have resulted in this small improvement in functional utterances (Koegel et al., 1988).
Unfortunately, due to the short duration of the intervention, and limited follow-up period, it
remains unclear whether Alan’s use of functional utterances would have continued to
improve in a meaningful way.
Generalisation

Alan, Chris, and Jeevan had a greater percentage of intervals containing imitation,
functional utterances (intentional vocalisations for Alan), and engagement with their mothers
following intervention compared to baseline. Although Charlie had a greater percentage of
intervals containing functional utterances with his mother following intervention, his
percentage of intervals containing imitation remained the same and his percentage of
intervals containing engagement decreased. Further, the improvements that each child
showed with their mothers were not always as great as their improvements during
intervention with the therapist. To the author’s knowledge, no other studies have examined
the generalisation of child gains during direct therapy to a parent or family member.
However, these results are consistent with Ingersoll et al. (2007) who found that five young
children with ASD generalised their improvements in imitation skills to a novel professional
therapist.

Each child’s percentage of intervals containing imitation at the end of intervention
was higher with the therapist than with their mothers. In contrast, Charlie, Alan, and Chris’
percentage of intervals containing functional utterances (intentional vocalisations for Alan) at

the end of intervention was similar with the therapist and their mothers. This may be because
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their parents were more motivated to create opportunities for expressive communication than
imitation. This is supported by research which suggests that communication development is
frequently mentioned by parents as a top intervention priority whereas imitation is not (Pituch
etal., 2011; Rodger et al., 2004; Whitaker, 2007). Therefore, parents may not have been
creating sufficient opportunities for the child to imitate them compared to the therapist.
Specifically, the therapist may have intentionally created many opportunities for imitation, as
it is one of the key skills targeted in ESDM intervention (Rogers & Dawson, 2010). However,
more research is needed into the number of opportunities that parents of young children with
ASD create for their children to perform different types of developmental skills.

All of the parents except Charlie’s mother increased their correct use of the ESDM
techniques by at least 10% following the intervention. As these parents did not participate in
any ESDM parent training, it is possible that these increases were due to observational
learning, in which the parents observed the ESDM sessions, and then imitated some of the
techniques used by the therapist (Bandura, Ross & Ross, 1963; Mazur, 2006). This is
supported by the fact that Alan, Chris and Jeevan’s mothers were able to observe many of the
ESDM sessions which generally took place in a central room in the home whereas Charlie’s
mother did not observe any of the sessions because they took place in a different floor of the
house. However, as Charlie’s mother’s fidelity was already very high during baseline this
indicates that she was already using many of the ESDM techniques prior to the intervention
and may have had limited room to improve. Further, it should be noted that, although the
remaining parents did improve in their use of the techniques following intervention, they did
not reach the level of 80% correct use of the ESDM procedures which is generally considered
to be the lowest level of acceptable implementation. This suggests that parents may benefit
from direct training in the ESDM techniques (e.g. coaching, practice, feedback etc.) in
additional to simply observing the therapist (Rogers & Vismara, 2015).

It is possible that Alan, Jeevan, and Chris’ mothers’ increasing use of the ESDM
techniques contributed to their children’s improvements in some areas following the
intervention. For example, each of these parents improved in their use of some of the ESDM
techniques related to child attention and motivation such as: management of attention,
sensitivity and responsivity, use of positive affect, motivation, and management of affect and
arousal. Therefore, it is possible that increased use of some or all of these techniques caused
their children to be more engaged, and to use more engaged utterances, with their mothers
compared to baseline. This is supported by the fact that Charlie’s mother had the highest

fidelity at the start of the intervention and Charlie also had high levels of engagement with
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her at this time. It is not clear whether the children would also have shown similar levels of
engagement or use of engaged utterances with their mothers if each mother’s fidelity had
remained at the same level as baseline. More research is needed to examine the effect of the
different ESDM fidelity components on child outcomes.

It is also possible that some of the child improvements in imitation, functional
utterances/vocalisations, and engagement, with their parents following intervention
represented true generalisation of their learning with the therapist (Stokes & Baer, 1977).
Specifically, as the parents were not generally implementing the ESDM techniques with a
high degree of fidelity, it is possible that the children were simply using new skills that were
effective with the therapist with a novel person, regardless of this person’s use of ESDM
techniques. In future, research could evaluate the generalisation of child learning to an
individual with no knowledge of ESDM techniques.

Social Validity

This study did not include an evaluation of social validity because an in-depth
evaluation of parent perceptions of this intervention was conducted by Ogilvie and
McCrudden (2017). In the Ogilvie and McCrudden (2017) study, at least one parent of the
four children who participated in Study 1 completed a Treatment Acceptability Rating Scale-
Revised (TARF-R; Reimers, Wacker, Cooper, & de Raad, 1992; see Chapter 6 for a
description) and took part in a qualitative semi-structured interview about each their
perceptions of the aims, procedures and outcomes of the therapist delivered ESDM
intervention. Results of the TARF-R suggest that all four parents found the intervention to be
acceptable and, specifically, that: (a) the intervention was reasonable in terms of the
procedures used, (b) the intervention was effective for improving child outcomes, (c) they
would be willing to continue the intervention, (d) the intervention resulted in minimal side
effects. Three of the four parents also reported that the intervention was minimally disruptive.
Three key themes that were thought to contribute to the high parent-rated acceptability of the
intervention emerged from the qualitative analysis. These were: (a) the importance of good
rapport between the child and the therapist, (b) the alignment between the ESDM therapy and
the parents’ parenting style, and (c) the social significance of the child’s improvements in
behaviour. Taken as a whole, these results suggest that the parents of the children in this
study perceived the low-intensity therapist delivered ESDM to be socially valid and
acceptable.

These results are comparable to the findings of Colombi et al. (2016) who also

included a measure of the feasibility of low-intensity therapist delivered ESDM intervention
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and concluded that the programme was acceptable, due to high child retention rates, and was
in high demand, as 200 families applied for the programme. However, the Ogilvie and
McCrudden (2017) study appears to be the only one which has provided in-depth qualitative
analysis of parent perceptions of the low-intensity therapist delivered ESDM intervention.
This suggests that more research is needed in this area as parent perceptions of social validity
affect their likelihood of continuing the intervention and recommending the intervention to
others (Foster & Mash, 1999).

Implications

Results of this study suggest that home-based ESDM therapy was effective in
improving outcomes for four children with ASD. This is an important finding as it appears
that the two previous studies evaluating low-intensity therapist delivered ESDM intervention
took place in a clinic setting (Devescovi et al., 2016; Colombi et al., 2016). There are several
potential advantages to providing treatment at home rather than in a clinic. First, it is possible
that home is a more convenient setting for parents than a clinic, as the parents do not need to
travel to the location, find childcare for siblings or take additional time off work (Sweet &
Applebaum, 2004). It could also be argued that home is a more natural setting to receive
intervention than a clinic, and both the New Zealand ASD guidelines (Ministries of Health
and Education, 2008) and the United Nations Convention on the rights of persons with
disabilities (United Nations General Assembly, 2007) advocate for teaching children in their
natural environments. Further, it is possible that teaching the children at home facilitated their
generalisation of skills to their parents, with whom they interact frequently in the home
environment (Stokes & Baer, 1977). These advantages, and the fact that this study found
generally positive results suggests that, when possible, therapists should suggest to parents
the possibility of providing at least some therapy sessions in the child’s home.

The therapist delivered intervention in this study only lasted for 12 weeks, whereas in
previous research the low-intensity therapist delivered intervention lasted for between 6
months (Colombi et al., 2016) and 2 years (Eldevik et al., 2006; Peters-Scheffer et al., 2013).
Therefore, the fact that each of the children showed improvements during the intervention,
and that these improvements were maintained 1 month later, suggests that short duration low-
intensity direct therapy may also be effective in improving outcomes for young children with
ASD. This is an important finding, as a shorter duration of low-intensity therapy could reduce
treatment costs and increase the number of children who are able to access the intervention.

The finding that imitation and engagement increased for all four children during the

intervention is particularly important in light of the short duration of the intervention.
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Specifically, one is not able to target all possible development goals within a 12 week period,
however, increasing a child’s imitation and engagement skills arguably improves his or her
ability to learn from others in their natural environment (Rogers et al., 1986; Rogers &
Vismara, 2010). This should in theory increase the possibility that the child will continue to
learn new skills from others after the intervention has finished. Therefore, interventions with
a limited time and duration should perhaps place the most emphasis equipping children with
the skills to learn from adults and peers, such as imitation and social interaction skills. More
research is needed into the skills needed to promote generalisation of outcomes following
therapist delivered intervention for young children with ASD.

The results of this study suggest that the children’s improvements during intervention
with the therapist did generalise somewhat to their mothers. However, in some cases, the
improvements with their mothers were not as great as the improvements with the therapist.
This suggests that parents may need to directly target skills such as imitation, and
engagement, in addition to the therapist, in order to facilitate generalisation. Further, although
three mothers increased their ability to implement the ESDM procedures, they were not
implementing these procedures with an acceptable level of fidelity. This suggests that
observational learning alone may not have been sufficient for teaching parents to implement
ESDM procedures with their children with ASD, and thus should perhaps be complemented
by other strategies such as didactic teaching, practice, and feedback. These findings present a
compelling argument for training parents in addition to direct therapy.

Limitations

Chapter 7: General Discussion, will include general limitations that apply to both
Studies 1 and 2. However, this study is limited in several ways that Study 2 was not. First,
although the therapist had completed the advanced ESDM workshop, she did not become a
certified ESDM therapist until the 3™ month of the study. At this stage she was already
delivering intervention to Charlie and Alan but not to Chris and Jeevan. Therefore, it is
possible that Chris and Jeevan received a higher quality of intervention than Charlie and
Alan, as the therapist had had more practice with the intervention and was a certified ESDM
therapist for the entire time that she worked with them. Further, it is possible that child
outcomes may have been better if the intervention had been implemented by a more
experienced ESDM therapist.

During the initial weeks of intervention Alan engaged in behaviours that indicated
that he wanted to finish the session early such as attempting to turn on the television or

leaving the therapy area. When these behaviours occurred, the therapist terminated the
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sessions in order to maintain a positive relationship with Alan and to prevent challenging
behaviour. For this reason, the therapist also spent longer “becoming a play partner” with
Alan than with the other children in order to increase his motivation to participate in the
session for the entire hour (Rogers & Dawson, 2010). This included strategies such as
narrating his play, imitating his actions, and providing help but did not include direct
teaching. Therefore, Alan did not receive the full “dose” of intervention during the first 2
weeks. It is possible that his outcomes would have been different if he had received the full
hour of therapy right from the start of intervention.

Study 1 is also limited in that the number of learning opportunities was fixed during
baseline but, due to the naturalistic nature of the ESDM therapy, it was not possible to control
for the number of learning opportunities during the intervention or follow-up sessions.
Therefore, there may have been fewer opportunities for the children to imitate the therapist,
or to use functional utterances in baseline than in intervention or follow-up. Although the
therapist provided a probe for an imitation skill or a functional utterance every 30s during
baseline it is possible that these opportunities occurred more frequently during intervention
and follow-up, in the context of the ESDM therapy. Therefore, the increase in these outcomes
during these phases could be partially due to the child having more opportunities to perform
the skill.

Finally, mean IOA on whole engagement for Chris was 78%, which is slightly below
the 80% benchmark, generally considered to be the minimum level of acceptability
(Kennedy, 2005). Therefore, the data for Chris’ whole engagement may be less accurate than
the data for the other dependent variables for Chris, and whole engagement for the other
participants. It is possible that this IOA on whole engagement was lowest for Chris because
he had the most sophisticated play behaviour and used the most complex functional
utterances. This may have made it more difficult to determine whether Chris’ behaviour was
directed towards the therapist for the entire 10-s interval.

In summary, the results of this study suggest that home-based, low-intensity therapist
delivery of ESDM may be effective in improving imitation, functional utterances/intentional
vocalisations and engagement for some young children with ASD. These improvements also
appear to have been maintained 1 month after the treatment had finished. Further, the results
suggest that children may generalise the skills learned with the therapist to their mothers to
some degree. Chapter 6: Parent training based on the ESDM will include the methods,

results, and a discussion of Study 2 of this thesis.
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CHAPTER 6

STUDY 2: Parent Training based on the ESDM

Method
Participants
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Five children and their parents were recruited for this study. The parents of two of the

children were referred by a local organisation that provides home-based autism information

sessions to families. Another two parents were referred by a local area District Health Board.

The final parent made direct contact with the trainer (Waddington) after finding her details on

a website listing certified ESDM therapists. Inclusion criteria for participating in this study

were: (a) the child was under the age of 5 years (60 months) at the start of the study; (b) the

child had a clinical diagnosis of ASD or met criteria for an ASD diagnosis based on an

ADOS-2 assessment (Lord, Rutter, et al., 2012); (c) the child did not have another serious or

specific medical, genetic, neurological or sensory condition (e.g., Down syndrome, fragile X)

and (d) the child was not receiving intensive early intervention of any type at any time during

the study. Parents also had to have provided consent to allow videotaping of their interactions

with the child during parent training sessions and a second family member had to provide

consent for the generalisation probes. All of the participating parents had been involved in no

more than one other autism specific parent training/support programme, but they were not

participating in any other parent training programmes during the present study. Table 6.1

provides a summary of each parent’s demographic characteristics and Table 6.2 provides a

summary of each child’s demographic characteristics and the results of diagnostic and

adaptive behaviour assessments.
Table 6.1
Parent Demographic Characteristics

Dean Rick Sean Idris Alex
Primary participant Mother Mother Mother Mother Mother
Generalisation- family Father Father Grandfather Father Father
member
Marital status Married Long-term Married Married Married

relationship

Employment None Part-time None Full-time None
Education High School  Bachelor’s  High School Master’s High School
Ethnicity Cambodian NZ European NZ European Indian Maori
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Table 6.2
Child Demographic Characteristics and Vineland-11 and Social Communication
Questionnaire (SCQ) Results.

Dean Rick Sean Idris Alex
Age at start of study 3.0 4:11 4:0 1:11 2:11
(Years:Months)
Gender Male Male Male Male Male
Vineland Il

Receptive 1:3 2:2 1:3 <0:1 0:11
Expressive 2:0 2:5 11 0:8 0:9
Written N/A 5:10 1:10 N/A N/A
Personal 1:1 2:9 1:8 1:11 1:1
Domestic 1:10 3:5 0:10 1:2 1:2
Community 1:6 3:6 2:6 2:5 1:6
Interpersonal 0:5 0:7 0:9 0:7 0:8
Play 0:9 2:1 1:2 0:3 1:1
Coping 1:6 1:1 1:1 0:10 2:3
Gross 2:2 3:2 2:7 1:9 1:10
Fine 1:11 4:3 1:10 2:10 1:10
Internalising N/A Clin. sig. Clin. sig. N/A N/A
Externalising N/A Elevated Elevated N/A N/A

SCQ Risk of ASD  Riskof ASD Riskof ASD Risk of ASD Risk of ASD
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Note: Clin. sig. = Clinically significant, Mod. = Moderately

Dean. Dean was 3-years-old at the start of the study and lived with his mother, father,
two older sisters, and his grandmother. His parents spoke Khmer and English at home. Dean
understood and spoke some Khmer, but he mainly communicated in English. His mother
stayed at home to look after him and had previously completed an ASD education course but
had not completed any other parent training. His father, who took part in the generalisation
probe, had completed a 1 day parent training course focusing on play with children with
ASD. Dean scored as being at-risk for ASD on the SCQ (Rutter et al., 2003) and was
diagnosed with ASD by multidisciplinary team at his local District Health Board at the age of
2 years and 2 months. The Child Development team administers an ADOS-2 as part of the
diagnosis process (Lord, Rutter, et al., 2012). His scores on the Vineland-II (Sparrow et al.,
2005) indicated that his overall adaptive level for communication was moderately low. His
adaptive level for the daily living skills and motor skills domains was also moderately low
and his adaptive level for the socialisation domain was low. He did not receive a score on the
maladaptive behaviour index or for written communication because he was under 3 years at
the time of the assessment. Dean’s mother reported that, prior to intervention he primarily
communicated using single words or two word phrases related to preferred items and
activities, for example yellow truck and horse. Her main concern was that he did not always
seem to understand what she was saying. She stated that his preferred activities included
playing repetitively with transportation toys and running around with his sister. At the start of
the study Dean went to a local kindergarten twice a week and attended a playgroup with his
mother for 1 hr, 3 times a week. He also received monthly visits from a speech-language
therapist.

Rick. Rick was 4 years and 11 months old at the start of the study and lived with his
mother and father. He did not have any siblings. His mother worked 3 days a week and
looked after Rick on the other 2 days. She had previously completed an ASD education
course and a 1 day introductory workshop about playing with children with ASD. Rick’s
father had not participated in any parent training. Rick scored as being at risk for ASD on the
SCQ (Rutter et al., 2003) and was diagnosed with ASD at the age of 3 years, 5 months by the
local Child Development team. His scores on the Vineland-11 (Sparrow et al., 2005) indicated
that his overall adaptive level for communication was moderately low and that his age
equivalency for written language was higher than his age equivalency for receptive and
expressive language. Specifically, he could identify all letters of the alphabet, read at least 10

words aloud, and was able to print at least three words from an example. His adaptive level
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for daily living skills was also moderately low, his adaptive level for socialisation was low,
and his adaptive level for motor skills was adequate. His internalising score on the
maladaptive behaviour index was clinically significant and his externalising score was
elevated. Rick’s mother reported that, prior to intervention, Rick communicated using
scripted phrases and by completing sentences said by an adult. She stated that his interests
included trains, tunnels, physical play such as running and jumping, and being outside. She
also reported that he was a caring boy who enjoyed cuddles and trying to make her laugh.
Rick went to day care from 8.00 am to 3.00 pm three times a week. For the 1st month of the
study, Rick was participating in a food therapy intervention and visited an occupational
therapist once per month, but this was terminated when he turned 5 years of age.

Sean. Sean was 4-years-old at the start of the study and lived with his mother, father,
and older brother. His paternal grandparents also frequently visited Sean and took him on
outings. His paternal grandfather took part in the generalisation probe as his father worked
long hours. Sean’s mother did not work and cared for him for 2 days a week when he was not
at kindergarten. She had previously completed an ASD education course. Sean’s father and
grandfather had not received any formal education or training about ASD but Sean’s mother
reported that she shared useful information with family members. Sean scored as being at risk
for ASD on the SCQ (Rutter et al., 2003) and was diagnosed with ASD at the age of 3 years
and 3 months by a private paediatrician based on the DSM-5 ASD diagnostic criteria
(American Psychological Association, 2015). His scores on the Vineland-I1 (Sparrow et al.,
2005) indicate that his overall adaptive level was low for all domains (communication, daily
living, socialisation, and motor skills). His internalising score on the maladaptive behaviour
index was clinically significant and his externalising score was elevated. Sean’s mother
reported that he communicated using generalised words such as okay, yeah, yes, and go, in
response to adult phrases such as ready, steady. His parents had taught him to point and he
frequently used pointing to communicate. His mother stated that Sean loved physical “rough
and tumble” play and particularly enjoyed playing with outdoor equipment such as scooters,
slides, and trampolines. She reported that he was well-behaved but would sometimes have
challenging behaviour related to certain noises and crowded spaces. He went to kindergarten
from 8:30 am to 2:30 pm three times a week, was participating in a weekly food therapy
intervention and had previously received services from a speech language therapist.

Idris. Idris was 1 year and 11 months old at the start of the study and lived with his
mother and father, although his father frequently travelled to a different city for work. His

mother and father both worked full-time and, at the start of the study, Idris was cared for by
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his maternal grandmother. When his maternal grandmother returned to India, Idris’ mother
worked from home in order to look after him. The family spoke Tamil at home and the few
words that Idris had said were also in Tamil. Idris’ mother and father had not received any
autism specific education but had six meetings with an occupational therapist regarding
strategies to support Idris’ development. Idris scored as being at risk for ASD on the SCQ
(Rutter et al., 2003) and, at the start of the study, he was on the waiting list for an ADOS
assessment from the local Child Development team. He was diagnosed with ASD and global
developmental delay (GDD) by this team in the 10" week of intervention. His scores on the
Vineland-11 (Sparrow et al., 2005) indicated that his overall adaptive level for communication
was low. His adaptive levels for daily living skills and motor skills were adequate and his
adaptive level for the socialisation domain was moderately low. He did not receive a score for
written communication or maladaptive behaviour due to his age. At the start of the study,
Idris’ mother reported that he frequently babbled but his only spoken word was Mum in
Tamil which he did not say very often. He would sometimes vocalise intentionally but he did
not point to communicate. She reported that his favourite toys included a shape sorter and
stacking boxes and he also enjoyed tickles and listening to her sing. She stated that he
frequently walked and ran around the room in a repetitive fashion and often put non-edible
objects in his mouth. In the 9" week of intervention, Idris began to attend kindergarten from
1:15 pm to 3.15 pm 3 times a week. Throughout the duration of the study he was not
receiving any additional support.

Alex. Alex was 2 years and 11 months old at the start of the study and lived with his
mother, father, older sister, and younger brother. His mother stayed at home to look after him
and his siblings. She had previously completed a 12 week group training programme aimed at
improving communication for children with ASD. Alex’s father had not received any parent
training. Alex scored at risk of ASD on the SCQ (Rutter et al., 2003) and was diagnosed with
ASD at the age of 2 years and 1 month by the local Child Development team. His scores on
the Vineland-11 (Sparrow et al., 2005) indicated that his overall adaptive level for
communication was low. His adaptive levels for daily living skills, socialisation, and motor
skills were all moderately low. He did not receive a score for written communication or
maladaptive behaviour due to his age. At the start of the study his mother reported that he did
not have any spoken language but he was occasionally observed to vocalise to request desired
items and activities. His mother stated that his preferred play items were cause-and-effect
toys, balls, and cars and that he enjoyed messy play including shaving cream, paint, and sand.

She also reported that he enjoyed playing “people games” like tickling and singing songs.
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Alex attended kindergarten from 8:30 am to 3:00 pm three times a week and was visited
monthly by a speech language therapist.
Setting

All of the parent training sessions took place in each child’s home. The trainer
(Waddington) delivered the parent training via PowerPoint® presentations (see section on
Intervention/Parent training) in Sean’s family’s dining room and in the living room with the
four remaining families. The location of the play activities with the trainer and the parent
varied depending on the skill being taught and the activity. For Dean, all play activities began
in his living room, which contained several boxes of toys, two couches, a television, and a
child sized table and chairs. During some play activities he would leave the living room and
enter his parent’s bedroom. Rick’s play activities took place in three main areas: his bedroom
which had shelves of toys and a bed shaped like a race car; the living room which had two
couches, a bean bag, a mirror, and boxes of toys; and the backyard, where he could access
water play, the sandpit, toy construction vehicles, and the trampoline. The majority of Sean’s
play activities took place in the living room, which contained two couches, a television, and
his toy cars; or outside where he had access to a trampoline, a slide, his scooter, and an
exercise ball. During some play activities Sean also entered his parents’ bedroom to play.
Idris’ family moved house between the 5™ and 6™ intervention session. Prior to moving, all
play activities took place in his living room, which contained two couches, a small plastic
slide, a television, and his toys. After moving, play activities took place in the new living
room, which had two couches, a television, a slide and an exercise ball, and in Idris’ “play
room” which contained his toys. For Alex, play activities took place in the living room which
contained two couches, a television, and draws of toys.
Materials

During play activities the participants had access to any available toy and materials in
the home. Commonly used play items for each child were as follows: Dean- wooden number
puzzles, play dough, toy emergency vehicles, toy cars and a ramp, a plastic tea set, and a
tunnel; Rick- a train set, a metal construction toy, large plastic construction vehicles, the
trampoline, water play with buckets and pipes, a tent, and books; Sean- a marble tower, toy
cars and a plastic garage, bubbles, balloons, an exercise ball, a pillow, and the trampoline;
Idris- nesting cups, a bead maze, cause-and-effect toys, an exercise ball, and bubbles; Alex-
books, toy cars, balls, crackers, and a Swiss ball. The trainer occasionally brought additional
toys to demonstrate particular skills (e.g. a Swiss ball, a toy monkey with accessories, and

shaving foam) but these were not used during the initial 10-min of the parent training session.
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During the curriculum assessment, the trainer brought a large transparent plastic box
containing an assortment of developmentally appropriate toys (see Appendix D).

Sessions were filmed by the trainer using an iPhone® 5s and the PowerPoint®
presentation was delivered on the trainer’s MacBook air. The parents were given paper copies
of the child’s weekly goals and reminders at the end of each session. The Vineland-II and
SCQ were administered via an interview with the parents prior to the start of baseline (See
Chapter 5 for a description of these assessments).

Dependent Variables

Data on each dependent variable were collected from the 10-min videos undertaken
within each baseline, intervention (Sessions 3 to 12), generalisation, and follow-up session.
Each 10-min video was divided into 60, 10-s intervals (see Appendix E). As in Study 1 (see
Chapter 5), four dependent variables related to child behaviours were defined and recorded as
being either present or absent for each 10-s interval. These four dependent variables were (a)
imitation, (b) functional utterances (including mean length of utterance [MLU], frequency,
and variety of utterances for Dean, Rick, and Sean), (c) meaningful/intentional vocalisations
(Idris and Alex only), and (d) engagement with the parent. Meaningful/intentional
vocalisations were only recorded for Idris and Alex because they both had ESDM expressive
language goals related to increasing intentional vocalisations and non-verbal communication,
but the remaining three children had expressive language goals related to increasing
functional utterances. As in Study 1 there was also one parent-related dependent variable and
that was the extent to which parents implemented the ESDM procedures with fidelity which
was scored using an 18-item checklist (see Appendix F).

Experimental Design

The effects of the intervention were evaluated using a multiple probe across
participants design (Kennedy, 2005). Each child/parent dyad participated in the following
sequence of phases: baseline, intervention/parent training phase, and follow-up.
Generalisation probes were also conducted during baseline and follow-up. This design was
considered an effective analytic tool for determining if the parent training programme was
effective in enabling parents to implement the ESDM procedures with fidelity and if parent
use of the ESDM procedures was responsible for increases in the four child dependent
variables.

Procedures
Baseline. Baseline involved weekly sessions in the homes of each of the participants.

Sessions occurred in the morning for Sean and Alex, in the afternoon for Dean and Rick, and
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predominantly in the afternoon for Idris. Alex’s younger brother was present during most
sessions, whereas the siblings of all other children were not usually present. At the start of
each session, the trainer instructed the child’s mother to Play with your child as you normally
would. Once the child was settled into play with his mother, the trainer began filming for 10-
min The trainer did not give any comment or feedback about the play or the parent’s
interaction with the child during or after the filming.

Baseline generalisation probe. The procedures for the baseline generalisation probe
were identical to those used in baseline, except the child’s father or grandfather (Sean) played
with the child. The generalisation probe for Sean and his grandfather occurred during the 3™
week of intervention due to difficulties with scheduling.

Parent training/Intervention. This phase lasted for 12 weeks, with one 1-hr long
parent training session per week. During the first parent training session, the trainer
(Waddington) conducted the curriculum assessment in order to determine developmentally
appropriate goals for each child. No data was collected in this session. The curriculum
assessment involved the trainer playing in a naturalistic way with the child for approximately
1 hr. A second ESDM therapist (PhD students who had completed the advanced workshop)
then noted on the ESDM curriculum checklist (Rogers & Dawson, 2010) whether or not the
child displayed a range of developmental skills and instructed the trainer to probe additional
skills during the play. Based on this first session and in consultation with the parents, one to
three goals were selected for each child for each of the nine developmental domains (i.e.,
receptive communication, expressive communication, social skills, imitation, cognition, play,
fine motor, gross motor, and behaviour). Dean and Rick were the only children who were at a
developmental level to have goals in the joint attention domain. Table 6.3 shows the items
from the curriculum checklist that were used to inform each child’s goals. An example of a
goal for Dean was “When an adult offers Dean a toy or food item and says “Do you want
[item]”, Dean will nod his head and/or say yes most of the time.”

After the 1% week, each subsequent 1-hr session was based upon a chapter from the
ESDM parent manual An Early Start for your Child with Autism (Rogers, Dawson, et al.,
2012). Each of these chapters focuses on a different skill for interacting with children with
ASD or a different area of child development. The 11 chapters of the book that formed the
basis for the parent training were: Capturing your child’s attention, having fun with sensory
social routines, building back-and-forth interactions, how children learn, sharing interests
with others, it’s playtime, let’s pretend, moving into speech, and putting it all together. The

corresponding 11 intervention sessions had the following structure (see Figure 6.1): (a) the
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parent demonstrated the techniques discussed in the previous week with their child for 10
min, this data served as the 10-min play sample for each parent training session (did not take
place in Week 2); (b) the trainer gave the parent feedback including at least two positive
comments and one area for improvement; (c) if necessary the trainer modelled the skill with
the child; (d) the parent and trainer discussed the previous week’s progress in terms of both
child goals and adult use of ESDM techniques (this sometimes occurred prior to the parent
demonstration of skills); (e) the trainer delivered the PowerPoint® presentation which
provided a brief overview of the current week’s chapter and also related the chapter to the
child’s specific goals (the wording of the PowerPoint® presentation was simplified for
Dean’s mother because she was not fluent in English); (f) the trainer demonstrated the new
technique(s) with the child for 5 to 10-min (did not take place in Week 12); (g) the parent
practiced the technique(s) from the new chapter with the child for 5 to 10-min (did not take
place in Week 12); (h) the trainer gave the parent feedback including at least two positive
comments and one area for improvement (did not take place in week 12); and (i) the parent
and the trainer discussed the child’s developmental goals for the upcoming week and the
adult techniques that could help the child to achieve these goals, and the trainer answered any
additional questions (did not take place in Week 12). Sessions for Rick and his mother were
split across 2 days after the 2" week of intervention because it was determined that his
mother was not able to focus on the PowerPoint® presentation and monitor Rick at the same
time. In the 1% session of the week Rick and his mother demonstrated the previous week’s
skills and received feedback from the trainer (steps f to h). Data was collected in this session.
In the 2" session of the week Rick’s mother and the trainer discussed the previous week’s
progress, went through the PowerPoint® presentation, and discussed the goals for the
upcoming week (steps d — e and i). The 8" intervention session for Idris and his mother was
also split over 2 days because he was napping when the trainer arrived.

Follow-up generalisation probe: This phase was identical to the baseline
generalisation probe and occurred approximately 1 week after the final parent training
session.

Follow-up probe: This occurred 4 weeks after the final parent training session and
was identical to baseline. Following this probe the trainer offered to meet with the parent(s)
to discuss new developmental goals for the parent to continue teaching their child. Three
parents agreed to this, however, Idris and Alex’s parents wanted to continue targeting the

goals from intervention.



Parent: Demonstration- previous week’s technique(s).
Used as 10 min play sample

L

Trainer: Feedback and modelling- previous week’s technique(s)

|

Parent and trainer: Discussion- previous week’s progress

-

Parent and trainer: Presentation- new techniques(s)

-

Trainer: Demonstration-new technique(s)

-

Parent: Practice- new technique(s)

-

Trainer: Feedback and modelling- new technique(s)

!

Parent and trainer: Discussion- plan for upcoming week

Figure 6.1. Structure of the 11 parent training sessions.
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Table 6.3

Curriculum Checklist Items Used to Inform Goals for Each Child.
Domain Dean Rick Sean Idris Alex
Receptive 2-2 (Level-Item): 3-6: Follows two or more 1-5: Follow a proximal 1-5: Follow a proximal 1-5: Follow a proximal

Communication

Expressive

Communication

Follows 8-10 one-step
verbal instructions
involving body actions
and actions on objects.
2-4: Responds to verbal

instruction to

give/point/show for 8-10

specific objects in natural

play, dressing, eating
routines

1-8: Points to indicate a
choice between two
objects.

2-11: Nods head “yes”
and says “yes”

to affirm.

instructions given in
situational routines.
3-12: Understands

pronoun referents “mine”

and “yours”.

3-5: Comments and
requests using early
possessive forms (mine,
yours).

3-6: Gestures or
vocalises “I don’t know”

in context.

point to place objects in

containers, puzzle pieces,

1-13: Gives object as
verbally requested when
paired with adult’s
outstretched hand.

1-8: Points to indicate a
choice between two

objects.

2-2: Produces 6-10 single

words or approximations
within the context of

familiar routines.

point to place objects in
container.

1-14: Performs a one
step, routine instruction
involving body actions
paired with
verbal/gesture cues,

puzzle pieces.

1-2: Vocalises with
intent.
1-6: Points proximally to

request desired object.

point to place objects in
container.

1-15: Performs a one
step, routine instruction
involving body actions

with no gesture

1-6: Points proximally to
request desired object.
1-4: Takes turns
vocalizing with

communication partner.



Joint Attention

Social Skills

Play

2-4: Responds to “Show
me” by extending object

to adult.

1-5: Has a repertoire of 5
— 10 sensory social
games.

2-2: Verbally requests or
physically initiates

familiar social games.

2-3: Carries out single
action with a prop on a

doll or animal.

2-3: Gives or takes
object from other person,
coordinated with eye
contact.

2-5: Responds to social
greeting with “Hi” or
“Bye-bye”, and waves
imitatively.

2-7: Consistently
coordinates eye contact
with vocalisation and/or
gesture to direct
communication.

1-8: Completes play task
and puts away.

2-3: Carries out single
action with a prop on a

doll or animal.

sensory-social routines,
songs.
N/A

2-5: Responds to social
greeting with “Hi” or
“Bye-bye”, and waves

imitatively.

1-6: Plays independently
with toys requiring
several different motor
actions.

1-8: Completes play task

and puts away.

N/A

1-5: Has a repertoire of 5
— 10 sensory social
games.

1-9: Responds to
greeting by gesture or

vocalisation.

1-6: Plays independently
with toys requiring
several different motor
actions.

1-8: Completes play task

and puts away.
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N/A

1-9: Responds to
greeting by gesture or
vocalisation.

2-2: Verbally requests or
physically initiates

familiar social games.

1-2: Plays independently
and appropriately with
10 one-step toys.

1-8: Completes play task

and puts away.



Imitation

Cognition

Fine Motor

Gross Motor

1-2: Imitates 10 visible
motor actions inside
song/game routines
1-3: Matches/sorts

pictures to objects.

2-3: Copies three or
more simple block

designs.

2-6: Kicks ball into
target.

1-1: Imitates 8-10 one

step actions on objects.

4-3: Gives “one”,
“some”, “a lot”, “a
little”, ““all of them”,
“more” and “most.
2-3: Copies three or
more simple block

designs.

3-8: Hops on one foot.

1-1: Imitates 8-10 one

step actions on objects.

1-1: Matches/sorts

identical objects.

1-1: Places one to two
shapes in a shape sorter.
1-3: Completes three-
piece wooden handle
puzzle.

2-6: Kicks ball into
target.

1-1: Imitates 8-10 one

step actions on objects.
1-3: Matches/sorts

pictures to objects.

1:8: Stacks three big
blocks in a tower (or

stacking cups).

1-1: Kicks big ball.
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1-1: Imitates 8-10 one

step actions on objects.

1-1: Matches/sorts

identical objects.

1-1: Places one to two
shapes in a shape sorter
1-3: Completes three

piece wooden puzzle.

1-6 Walks around objects
on floor rather than

stepping on them.
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Social Validity

One week after the final intervention session, each parent participated in a face-to-
face semi-structured open-ended interview (Laverty, 2003; Rapley, 2001) about their
experiences and perceptions of the intervention. This type of interview enables researchers to
understand the world from the subject’s point of view (Brinkmann & Kvale, 2015). This
interview took place in their home and was conducted by an independent person (an intern
educational psychologist at Victoria University). See Appendix H for the questions used in
the interview. The analysis of these interviews was informed by thematic analysis (Braun &
Clarke, 2006) and Van Manen’s (1990) work. The steps of this process included: (a)
transcribing the data, (b) a naive first reading and an informed second reading of the data, (c)
coding interesting features of the data, (d) identifying potential themes, (e) checking the
themes against the data, (f) naming the themes, and finally (g) reporting the findings. The
analysis was deductive, as it was informed by existing theories of social validity (e.g.
Reimers et al., 1992), and descriptive, as it involved presenting the data without providing
additional interpretation (Johnson & Christensen, 2012).

At this time, parents also completed the Treatment Acceptability Rating Form —
Revised questionnaire (TARF-R; Reimers et al., 1992). The TARF-R is a 20-item
questionnaire which provides a measure of the social validity of the parent training
programme based on the parents’ perceptions of the program’s: (a) reasonableness, (b) their
willingness to participate, (c) side effects, (d), effectiveness, (e) disruptiveness, and (f)
affordability. There are also two items related to the severity of the child’s behaviour and one
item about the parent’s understanding of the treatment which are not included in the total
acceptability score. Each item is rated on a 7-point Likert-type scale.

Trustworthiness of the post-intervention interview data. The quality of the data
gained from the semi-structured post-intervention parent interviews was depended upon the
trustworthiness of the data collection process (Johnson & Christensen, 2012). Several steps
were taken by the researcher in order to increase the trustworthiness of the data (Johnson &
Christensen, 2012; Tracy, 2010). First, the data has “face validity” because it relates to
similar constructs from other social validity research (e.g. Ogilvie & McCrudden, 2017,
Reimers et al., 1992). Second, to increase the credibility of the data, the researcher attempted
to establish trust and rapport with the participants by: (a) being warm, welcoming and
accepting, (b) taking the time to understand the family and their goals for their child with
ASD, (c) taking an interest in the child with ASD and focussing on his strengths, (d) finding

areas of shared interest, and (e) being sensitive to cultural practices, such as accepting food
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when offered (Kvale, 1996). This led to the collection of thick data (a lot of data) and rich
data (many layered, detailed data; Fusch & Ness, 2015) enhancing the credibility of the data
set (Shenton, 2004). Third, the researcher used memoing and a reflexive diary to increase
transparency and keep track of her thoughts during the data analysis process (Johnson &
Christensen, 2012). Fourth, the researcher checked and ensured the resonance of the data by
discussing the results with her primary supervisor and fellow post-graduate students, who
related to the themes and were able to identify ways to modify their practice in relation to
these findings (Tracy, 2010). Last, the fact that the interviews were not conducted by the
individual who delivered the therapy/parent training, reduces the likelihood that parents
would have altered their description of their perceptions of the intervention in order to protect
the researcher’s feelings (Johnson & Christensen, 2012).
Interobserver Agreement

IOA was collected by the same independent observer, in the same way as Study 1 (see
Chapter 5) for all of the child outcomes variables. For IOA checks related to parent fidelity of
implementation, however, an agreement was recorded any time the raters were within one
point of each other on the Likert-scale for each procedural fidelity checklist item (adjacent
agreement; Vismara et al., 2012). The percentage of agreement was calculated for each
session using the formula: Agreements/(Agreement + Disagreements) x 100%. Table 6.4
indicates that the mean 10A was between 81% and 100% for all participants and outcomes.
Table 6.4

Means (and Ranges) for IOA Percentages Across Children and Dependent Variables.

Dean Rick Sean Idris Alex
Fidelity 88% 88% 92% 94% 92%
(78 —100%) (72 -100%) (83 —100%) (77 —100%) (83— 100%)
Imitation 88% 96% 89% 98% 97%
(66 —97%)  (93-97%) (77—100%) (95-100%) (95— 100%)
Total Utterances 92% 96% 89% 99% 100%
(73-97%) (90-100%) (81-98%) (98 —100%)
Engaged 85% 92% 89% 99% 100%
Utterances (55-92%) (87 -97%) (83-98%) (98— 100%)
Intentional N/A N/A N/A 94% 94%

Vocalisations (88—-97%) (87 —98%)



146

Partial 89% 95% 95% 83% 89%
Engagement (72-97%) (77-98%) (83-97%) (78-92%) (80— 100%)
Whole 86% 84% 81% 94% 86%
Engagement (78 -92%)  (75-92%) (68-91%) (88-100%) (73 —93%)

Procedural Integrity

This is a measure of how well the trainer followed the procedures in each phase of the
study. During the baseline and follow-up phases, procedural integrity (PI) was assessed using
a checklist that was completed by an independent observer (see Appendix G). The observer
watched the videos and scored them on a checklist that described each step of the procedures
during that phase, for example “the session lasted ten minutes”, and “trainer did not provide
any feedback to the parent”. Pl was calculated for one randomly selected baseline and
follow-up phase per child. The percentage of procedural integrity was calculated using the
formula: steps correct/total steps x 100%. Mean PI during these phases was 100% for all
participants.

One trainer (Waddington) implemented all of the parent training sessions. The trainer
was a certified ESDM therapist for the duration of the study (see Study 1, Procedural
Integrity). However, the trainer was not a certified ESDM parent coach and had not
participated in any official training in coaching parents in the ESDM techniques.
Nevertheless, procedural integrity for the trainer’s implementation of the parent training
sessions was measured using an-18 item checklist that listed each of the steps in the parent
training process (see Appendix F). Examples of items include “parent demonstrates previous
skills for 10 minutes” and “parent and trainer discuss goals for the following week”. An
observer independently completed the checklist during two intervention sessions for Dean,
Sean, Idris, and Alex, and one intervention session for Rick due to scheduling difficulties.
The percentage of Pl was calculated using the formula: steps correct/total steps x 100%.
Mean procedural integrity was 100% for Rick, Sean, Idris, and Alex, and 97% for Dean
(range = 94 — 100%).

Results
Fidelity of Implementation

Figure 6.2 shows the percentage of ESDM fidelity items implemented correctly by

each child’s mother for each baseline, intervention, and follow-up session. Also shown are

the results from the two generalisation probes that were conducted with each child.



147

Fidelity of Implementation.
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Figure 6.2. Percentage of fidelity items implemented correctly for each mother across phases.
As indicated in Figure 6.2, Dean’s mother had a mean of 48.8% fidelity of

implementation during baseline which increased to a mean of 74.4% fidelity during the
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parent training phase (NAP = 1.0). Visual analysis of the graph indicates a variable but
increasing trend from the 3" (1% intervention session in which data was collected) to 11%"
intervention session and then a decrease in fidelity on the last session. Table 6.4 shows the
mean parent fidelity scores across each fidelity domain for baseline and intervention, and the
mean change in fidelity from baseline to intervention. During intervention, Dean’s mother’s
fidelity increased most in the transition, instructional techniques and management of attention
domains and it decreased in the management of unwanted behaviours domain. Dean’s
mother’s fidelity remained stable at follow-up at 75% (NAP = 1.0). Dean’s father’s fidelity
decreased from 64% in baseline to 53% following intervention.

Rick’s mother’s mean fidelity increased from a 77.2% in baseline to 86.3% in
intervention (NAP=0.85). Visual analysis of the graph indicates large variability in the data
until the 8" intervention session when it became relatively stable. During intervention, Rick’s
mother’s fidelity increased most in the management of attention, instructional techniques, and
dyadic engagement domains and decreased slightly in the management of unwanted
behaviours and sensitivity and responsivity domains. Rick’s mother’s fidelity at follow-up
remained stable at 89% (NAP = 1.0). Rick’s father’s fidelity increased from 52% during
baseline to 75% following intervention.

Sean’s mother’s mean fidelity increased from 65% to 77.6% in intervention (NAP =
0.86). Visual analysis of the graph indicates a variable but increasing trend from the 1% to 9™
intervention session in which data was recorded and then a decrease in fidelity on the last
session. During intervention, Sean’s mother’s fidelity increased most in the dyadic
engagement, joint activity structure and elaboration, and management of attention domains
and her fidelity decreased slightly in the management of unwanted behaviours, transition,
affect and arousal, and sensitivity and responsivity domains. Sean’s mother’s fidelity
remained high at 90% during the follow-up probe (NAP = 1.0). Sean’s grandfather’s fidelity
increased from 75% in the generalisation probe in the 3" week of intervention to 80%
following intervention.

Idris” mother’s mean fidelity increased from 39% in baseline to 50% in intervention
(NAP = 0.82). Visual analysis of the graph indicates an increasing trend from the 3" to 5%
intervention session, which then decreased coinciding with moving house, before increasing
again. During intervention Idris’ mother’s fidelity increased across all domains but it
increased the most in the sensitivity and responsivity, multiple and varied communication,
affect and arousal, and positive affect domains. Idris” mother’s fidelity decreased slightly to
47% during the follow-up probe (NAP = 0.89). Idris’ father’s fidelity increased slightly from
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42% during baseline to 44% following intervention.

Alex’s mother’s mean fidelity increased from 68.5% in baseline to 78.5% in
intervention (NAP = 0.81). Visual analysis of the graph suggests that her fidelity increased
sharply from the 3™ to 4™ intervention session and then varied from that point. During
intervention, Alex’s mother’s fidelity increased most in the multiple and varied
communication, language, and management of attention domains and her fidelity decreased
slightly in the instructional techniques, dyadic engagement, and management of unwanted
behaviours domains. Alex’s mother’s fidelity increased to 91% in follow-up (NAP = 1.0).

Alex’s father’s fidelity decreased from 63% in baseline to 56% in intervention.
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Table 6.5
Average Fidelity Scores and Change in Fidelity for Each Fidelity Domain Across Baseline and Intervention for Each Child
Dean Rick Sean

Fidelity Item Baseline Intervention Change Baseline Intervention Change Baseline Intervention Change
Management of attention 3.0 8.1 +5.1 6.5 9.9 +3.4 4.7 8.1 +3.3
ABC Format 4.6 9.3 +4.7 10.7 10.7 0 7.1 8.4 +1.3
Instructional techniques 24 8.4 +6 8 11.1 +3.1 6 8.4 +24
Affect and Arousal 9 9.1 +0.1 9.5 10.2 +0.7 10.3 9.9 -0.4
Management unwanted behaviours 11.4 8.5 - 2.9 11.5 11.1 -0.4 11.6 10.8 -0.8
Dyadic engagement 4.2 8.1 +3.9 7 9.6 +2.6 5.6 9.9 +4.3
Motivation 4.8 8.25 +35 8.75 9.75 +1 6 8.25 +2.3
Positive Affect 5.4 9.9 +4.5 9.5 11.1 +1.6 10.3 11.1 +0.8
Sensitivity and responsivity 6 10.8 +4.8 12 11.7 -0.3 10.3 10.2 -0.1
Multiple and varied communication 10.8 12 +1.2 115 11.7 +0.2 7.7 105 +2.8
Appropriateness of adult language 3 6 +3 6 8.4 +24 6 7.5 +1.5
Joint activity structure/elaboration 57 75 +18 83 10.15 +18 55 9 +35
Transition 1.8 8 +6.2 8 8.5 +0.5 7.7 7.2 -05
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Table 6.5, continued

Average Fidelity Scores and Change in Fidelity for Each Fidelity Domain Across Baseline and Intervention for Each Child

Idris Alex
Fidelity Item Baseline Intervention Change Baseline Intervention Change
Management of attention 30 57 +2.7 8.0 105 425
ABC Format 4.3 6.7 +2.4 7.7 9.2 +1.5
Instructional techniques 23 4.2 +1.9 7.5 6.6 -0.9
Affect and Arousal 4.0 6.9 2.9 9.5 9.9 +0.4
Management unwanted behaviours 80 99 +1.9 115 11.4 0.1
Dyadic engagement 33 48 +15 8.5 8.1 0.4
Motivation 30 5.1 +2.1 73 8.4 +1.2
Positive Affect 43 7.8 +35 11.0 11.7 +0.7
Sensitivity and responsivity 47 75 +2.8 10.0 10.2 +0.2
Multiple and varied communication 47 75 +2.8 75 105 +3.0
Appropriateness of adult language 23 47 +1.9 75 10.2 +2.7
Joint activity structure/elaboration 18 41 +2.3 5.2 75 +2.3

Transition 23 45 22 6.5 8.4 +1.9
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Imitation

Figure 6.3 shows the percentage of intervals containing independent (unprompted)
instances of imitation for each child, session, and generalisation probe.
Imitation.

50 1 Baseline , Intervention . Follow-up Dean
45 1 : :

a0
35

30 1
5 -&-Mother

20 : —&- Generalisation
15 : }
10 A A A ®

0 t

: Rick
30 4
45
40
35 A
30
25 4 | |

!
20 4
15
10 4 !

S et et 4 iAi®

0 t

‘ ‘

‘ ‘
50 - Frtn s 1 Sean
45 |
40 1 | !
35 4 | |
30 |
25

20 | E
15 A | e
10 A 1 A

5
0

. o E Idris
45 4
40 4
35 1
30 |
25 4
20 4
15

R V20 N W

Percentage of Intervals containing Imitation

40

30 4

20

"
LA s B B B B s B B B B B B B B B B B B B & B B B B B B B S E L L e ]

1 3 5 7 9 11 13 15 17 19 21 23 25 27 20 31 33 35 37 30 41 43 45 47 40 51
Session

Figure 6.3. Percentage of 10-s intervals containing at least one independent (unprompted)
instance of imitation per 10-min play sample for each child across phases.
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As indicated in Figure 6.3, during the baseline phase, Dean had a mean of 6% of
intervals containing imitation per 10-min play sample, which increased to 14.3% during
intervention (NAP = 0.92). Visual analysis of the graph indicates an immediate increase in
intervals containing imitation from the 3" intervention session until the 5" session which
decreased until the 8" session before increasing again until the final session. During follow-
up, the number of intervals containing imitation decreased slightly from the mean in
intervention to 11.7% intervals (NAP = 1.0). Dean imitated his father during 10.0% of
intervals both before and after intervention.

During the baseline phase Rick had a mean of 3.6% of intervals containing imitation
per 10-min play sample which increased to a mean of 7.2% of intervals during intervention
(NAP = 0.86). Visual analysis of the graph indicates an immediate increase in intervals
containing imitation in the 3" intervention session which decreased until the 5" session, then
remained relatively stable. During follow-up, the number of intervals containing imitation
decreased slightly to 5% of intervals (NAP = 0.83). The number of intervals containing
imitation with Rick’s father decreased slightly from 5% of intervals during baseline to 3.3%
of intervals following intervention.

During the baseline phase Sean had a mean of 6% of intervals containing imitation
per 10-min play sample which increased to a mean of 13.5% of intervals during intervention
(NAP =0.89). Visual analysis of the graph indicates a predominantly increasing trend during
intervention apart from decreases in the 9" and 12" sessions. During follow-up the number of
intervals containing imitation increased slightly from the mean in intervention to 15% of
intervals (NAP = 0.93). The number of intervals containing imitation with Sean’s grandfather
increased from 6.7% during the generalisation probe in the 3@ week of intervention to 10%
following intervention.

During the baseline phase Idris had a mean of 2.6% of intervals containing imitation
per 10-min play sample which increased to a mean of 5% of intervals in intervention (NAP =
0.69). Visual analysis of the graph indicates a variable but slightly increasing trend from the
3" to the 12™ intervention session. During follow-up there were no intervals containing
imitation, which was a decrease from the mean in intervention (cannot calculate NAP). Idris
did not imitate his father during baseline, or following intervention.

During the baseline phase Alex had a mean of 7.5% of intervals containing imitation
per 10-min play sample which decreased to a mean of 4.7% of intervals in intervention (NAP

= 0.34). Visual analysis of the graph suggests a decrease in Alex’s imitation on the 3"
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intervention session and then an increase until the 12™ intervention session. During follow-up
the percentage of intervals with imitation was 8.3% (NAP= 0.42) which is a slight decrease
compared with the final intervention session. Alex imitated his father during 6.7% of
intervals in baseline and no intervals following intervention.

Functional Utterances/Intentional Vocalisations

Figure 6.4 shows the percentage of 10-s intervals containing intentional vocalisations,
functional utterances, and engaged functional utterances for each child, session and
generalisation probe.

The figure indicates that during baseline Dean had a mean of 71.3% of intervals
containing functional utterances per 10-min play sample and 41.3% of intervals included
engaged utterances. Thus, 46% of all intervals containing utterances included engaged
utterances. This remained relatively stable at 70% of intervals containing functional
utterances during intervention (NAP = 0.44) and a mean of 65.7% intervals which included
engaged utterances (NAP = 0.95). In this phase 93.8% of all intervals containing utterances
included engaged utterances. Visual analysis of the graph indicates that the number of
intervals containing utterances, including engaged utterances, remained relatively stable
during intervention apart from a decrease in the 6" intervention session. In follow-up, the
number of intervals containing utterances increased slightly to 73.3% (NAP = 0.3), and 70%
of intervals included engaged utterances (NAP = 1.0). In this phase 95% of intervals
containing utterances included engaged utterances. The percentage of intervals containing
utterances with Dean’s father increased from 78.3% in baseline to 85% following
intervention. The percentage of intervals containing engaged utterances also increased from
66.7% in baseline to 81.7% following intervention. Table 6.6 shows the mean MLU, variety
of utterances and frequency of utterances for Dean, Rick and Sean across each phase of the
study. This table indicates that Dean’s MLU varied between 1.8 and 2.1 across the study. His
variety of utterances remained relatively stable during baseline and intervention before
increasing to 53 at follow-up. His frequency of utterances increased from 61 in baseline to
70.5 in the 1% month of intervention. This remained stable for the following 2 months of
intervention before increasing slightly to 75 at follow-up. Dean’s father- The percentage of
intervals containing engaged utterances also increased from 66.7% in baseline to 81.7%

following intervention.
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utterances, and engaged functional utterances per 10-min play sample for each child across

phases. Note: Gen. = Generalisation
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During baseline Rick had a mean of 69.4% of intervals containing utterances and a
mean of 55% containing engaged utterances. Thus, in this phase, 79.3% of all intervals
containing utterances included engaged utterances. This increased slightly in intervention to a
mean of 71.7% of intervals with functional utterances (NAP = 0.58) and a mean of 67.1%
containing engaged utterances (NAP = 0.72). In this phase 92% of intervals containing
utterances included engaged utterances. Visual analysis of the graph indicates a variable but
increasing trend until the 6™ intervention session before decreasing until the last intervention
session. The number of intervals containing functional utterances increased to 86.7% (NAP =
0.83) in follow-up and 80% of intervals contained engaged utterances (NAP = 0.83). In this
phase, 92% of intervals containing utterances included engaged utterances. For Rick, the
percentage of intervals containing utterances with his father increased from 41.7% in baseline
to 85.0% following intervention. Intervals containing engaged utterances also increased from
33.3% to 85%. Table 6.6 indicates that Rick’s mean MLU and variety of utterances were
highest during the follow-up probe and lowest in the 1% month of intervention. His frequency
of utterances was similar in baseline, and the 1% and 3" months of intervention (58.7, 71.5,
and 59.8 respectively) and highest in the follow-up probe.

During baseline Sean had a mean of 25.5% of intervals containing utterances per 10-
min play sample and a mean of 21% of intervals containing engaged utterances. Thus, in this
phase, 82% of intervals containing utterances included engaged utterances. During
intervention this increased to a mean of 31.2% of intervals containing utterances (NAP =
0.64) and a mean of 30.3% of intervals containing engaged utterances (NAP = 0.72). In this
phase, 97% of intervals containing utterances included engaged utterances. Visual analysis of
the graph indicates a variable but predominantly increasing trend. At follow-up the
percentage of intervals containing utterances decreased slightly to 25% in total (NAP = 0.57),
and 21.7% for engaged utterances (NAP = 0.57). The number of intervals containing
utterances with his grandfather increased from 25% during the generalisation probe in the 3™
week of intervention to 35% following intervention. Intervals containing engaged utterances
also increased from 23.3% to 33.3%. Table 6.6 indicates that Sean’s mean MLU varied
between 1.1 and 1.3 during each phase of the study. His mean variety of utterances increased
from 4.0 in baseline and the 1% month of intervention, to between 10.0 and 11.0 in the 2" and
3'Y months, and at follow-up. His mean frequency of utterances was highest in the 2" month
of intervention and lowest in the 1%,

Idris only had one functional utterance (“No”) across all sessions and phases. This
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occurred during the 4™ baseline session. For Idris, the percentage of intervals containing
intentional vocalisations decreased from a mean of 9.3% of intervals during baseline to 6% of
intervals containing utterances in intervention (NAP = 0.29). Visual analysis of the graph
indicates that utterances increased slightly during the 3™, 4™ and 5" intervention sessions
before decreasing after he moved house to between zero and three utterances for the
remainder of intervention. During follow-up Idris produced vocalisations during 13.3% of
intervals, which was an increase from the means in both baseline and intervention (NAP =
0.83). During sessions with Idris’ father 3.3% of intervals contained vocalisations both during
baseline and following intervention.

During baseline Alex had a mean of 0.3% of intervals containing utterances per 10-
min play sample, all of which were engaged. This remained relatively stable at a mean of
0.7% of intervals containing functional utterances in intervention (NAP = 0.57). He did not
produce any functional utterances with his father nor with his mother during follow-up.
Alex’s intentional vocalisations with his mother increased from a mean of 5.3% of intervals
in baseline to a mean of 27.3% of intervals in intervention (NAP = 0.95). Visual analysis of
the graph indicates an increasing but variable trend from the 3" to the final intervention
session. The percentage of intervals containing intentional vocalisations increased again
during follow-up to 36.6% (NAP = 1.0). The percentage of intervals containing intentional
vocalisations with Alex’s father decreased from 5% in baseline to 3.3% following

intervention.
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Table 6.6
Mean MLU, Variety and Frequency of Utterances (1 d.p.) for Dean, Rick, and Sean Across

Baseline, Intervention, and Follow-up.

MLU Variety Frequency

Dean
Baseline 1.8 34.4 61.0
Month 1 intervention 2.1 34.0 70.5
Month 2 intervention 1.8 36.0 69.3
Month 3 intervention 1.8 34.0 71.0
Follow-up 2.1 53 75
Rick
Baseline 3.1 45.0 58.7
Month 1 intervention 2.4 35.5 61.5
Month 2 intervention 2.9 61.5 81.5
Month 3 intervention 2.8 43.25 59.8
Follow-up 3.3 75 95
Sean
Baseline 11 4.0 17.3
Month 1 intervention 1.0 4.0 10.5
Month 2 intervention 1.2 11.0 30.5
Month 3 intervention 13 10.0 24.5
Follow-up 1.2 10.0 19

Note. The mean for MLU was only calculated for the sessions in which the child had one or

more functional utterances.
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Figure 6.5 shows the percentage of 10-s intervals containing partial or whole

engagement for each child, session, and generalisation probe.
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Figure 6.5. Percentage of 10-s intervals containing partial engagement and whole
engagement per 10-min play sample for each child across phases.

As indicated in Figure 6.5, during baseline, Dean was partially engaged with his
mother for a mean of 59.3% intervals and was engaged for the whole 10-s for a mean of 3.6%
of intervals. This increased to a mean of 93.3% of intervals for partial engagement (NAP =
1.0) and 40.3% of intervals for whole engagement (NAP = 1.0) during intervention. Visual
analysis of the graph indicates an immediate and relatively large increase in partial
engagement in the 3" intervention session and a variable but increasing trend for whole
engagement. The increase in intervals containing partial engagement was maintained at
93.3% in follow-up (NAP = 1.0). The number of intervals containing whole engagement
decreased to 25% in follow-up (NAP = 1.0). Partial engagement with Dean’s father increased
from 93.3% of intervals during baseline to 96.7% of intervals following intervention. Whole
engagement with Dean’s father decreased from 26.7% intervals during baseline to 23.3% of
intervals following intervention.

During baseline, Rick was partially engaged with his mother for a mean of 80.9% of
interv als and was engaged with his mother for the whole 10-s nterval for a mean of 31.9% of
intervals. This increased to a mean of 92.5% of intervals for partial engagement (NAP = 0.83)
and 57.6% of intervals for whole engagement (NAP = 0.80). Visual analysis of the graph
suggests variable trends that were not increasing or decreasing for both partial and whole
engagement. At follow-up, the percentage of intervals containing partial engagement
decreased to 86.7% (NAP=0.67) and the percentage of intervals containing whole
engagement decreased to 28.3% (NAP = 0.5). Rick’s partial engagement with his father
increased from 76.7% of intervals in baseline to 98.3% of intervals following intervention
and his whole engagement also increased from 23.3% to 58.3% of intervals.

During baseline, Sean was partially engaged with his mother during a mean of 72.9%
of intervals and was fully engaged with his mother for the whole 10-s during a mean of
21.2%. This increased during intervention to a mean of 84.2% of intervals for partial
engagement (NAP = 0.74) and 45% of intervals for whole engagement (NAP = 0.78). Visual
analysis of the graph indicates a variable but increasing trend for partial engagement until the
11" intervention session, and then a decrease in the final intervention session. At follow-up
the percentage of intervals containing partial engagement increased slightly to 91.6% of
intervals (NAP = 0.86) and the number of intervals containing whole engagement decreased

to 33.3% (NAP = 1.0). With Sean’s grandfather, partial engagement decreased slightly from
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96.7% of intervals in the 3" week of intervention to 90% of intervals following intervention
and his whole engagement also decreased from 53.5% to 45% of intervals.

During baseline, Idris was partially engaged with his mother for a mean of 44.4% of
intervals and was engaged with his mother for the whole 10-s interval for a mean of 6.3%.
This increased to a mean of 65.2% of intervals for partial engagement (NAP = 0.82) and
12.7% of intervals for whole engagement (NAP = 0.67) in intervention. Visual analysis of the
graph indicates an increasing trend for both partial and whole engagement from the 3" to 5%
intervention session, before decreasing when his family moved house and then steadily
increasing, with the highest engagement recorded in the 10" intervention session. At follow-
up the number of intervals containing partial engagement increased slightly from the mean in
intervention to 70% of intervals (NAP = 1.0) and the number of intervals containing whole
engagement remained stable at 11.7% of intervals (NAP = 0.7). Idris’ partial engagement
with his father increased from 43.3% of intervals during baseline to 55% of intervals
following intervention, and his whole engagement increased from 0% to 5%.

During baseline, Alex was engaged with his mother for part of the time during 76.7%
of intervals and he was engaged with her for the whole 10-s for 28.3% of intervals. During
intervention, this increased to a mean of 91.3% of intervals for partial engagement (NAP =
0.84) and 35.3% of intervals for whole engagement (NAP = 0.63). Visual analysis of the
graph indicates that the intervention data for whole engagement was relatively stable and the
intervention data for whole engagement was considerably more variable. At follow-up the
number of intervals containing partial engagement increased to 100% (NAP = 1.0) and the
number of intervals containing whole engagement increased to 63.3% (NAP = 1.0). Alex’s
partial engagement with his father decreased from 90% of intervals during baseline to 73.3%
following intervention and his whole engagement decreased from 38.3% to 21.7%.
Correlations

Pearson’s correlation coefficient (r) was calculated to evaluate the relationship
between changes in parent fidelity and child outcomes. It is a measure of the linear
correlation between two variables (Evans, 1996). Negative correlations indicate that when
one variable increases the other decreases, whereas positive correlations indicate that when
one variable increases the other variable also increases. Scores between 0-0.39 indicate a very
weak or weak correlation, scores between 0.4 and 0.59 indicate a moderate correlation, scores
between 0.6 and 0.79 indicate a strong correlation and between 0.8 and 1.0 a very strong

correlation (Evans, 1996).
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Table 6.7 lists the correlations between parent fidelity and the child outcome
variables. The correlation between parent fidelity and imitation was positive and weak for
Alex and Rick, positive and moderate for Idris, positive and strong for Dean, and positive and
very strong for Sean. The correlation between parent fidelity and total utterances was positive
and weak for Dean and Rick, and positive and moderate for Sean. The correlation between
parent fidelity and their child’s engaged utterances was positive and strong for Dean, Rick
and Sean. The correlation between parent fidelity and vocalisations was positive and strong
for Alex and negative and weak for Idris. The correlation between parent fidelity and partial
engagement was positive and moderate for Rick, positive and strong for Sean and Alex, and
positive and very strong for Idris and Dean. The correlation between parent fidelity and
whole engagement was positive and moderate for Rick, positive and strong for Sean, Idris,
and Alex and positive and very strong for Dean.

Table 6.7
Pearson’s Correlation Coefficients (2 d.p.) Between Parent Fidelity and Child Imitation,

Functional Utterances, Intentional Vocalisations, and Engagement for each Child, and Phase

Imitation Total Engaged Intentional Partial Whole

Utterances Utterances  Vocalisations Engagement Engagement

Dean 0.66 0.02 0.75 - 0.91 0.82
Rick 0.22 0.23 0.63 - 0.59 0.50
Sean 0.81 0.55 0.63 - 0.65 0.79
Idris 0.49 - - -0.19 0.84 0.69
Alex 0.07 - - 0.71 0.74 0.76
Social Validity

TARF-R. Table 6.8 summarises the results of the TARF-R social validity
questionnaire. Results of this questionnaire suggest that all five mothers found the
intervention to be socially acceptable, as indicated by total acceptability scores above the
midpoint (60 or higher). Idris’ mother gave the intervention the lowest total acceptability
score. This was mainly due to her rating the intervention effectiveness and disruption lower
than the other four mothers. All five mothers found the intervention to be highly reasonable
and affordable. They were also all very willing to implement the procedures. All five mothers

gave the lowest ratings on the disruption domain.
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Table 6.8

Results from TARF-R.

Scales/Subscales Child Maximum  Mean (SD)

Score
Dean Rick Sean Idris Alex

Total acceptability 105 100 105 89 106 119 101 (7.1)
Reasonableness 18 20 20 18 20 21 19.2 (1.1)
Willingness 18 18 20 18 20 21 18.8 (1.1)
Side-effects# 21 17 17 16 18 21 17.8 (1.9)
Effectiveness 20 20 21 13 19 21 18.6 (3.2)
Disruption/time# 14 12 13 10 15 21 12.8 (1.9)
Affordability 14 13 14 14 14 14 13.8 (0.4)

Severity#* 9 N/A  N/A 12 12 14 11 (1.7)

Understanding* 6 7 7 6 6 7 6.4 (0.5)

# Includes items that are reverse coded so that a higher score is indicative of a more
favourable rating. * Not included in Total Acceptability score.
Post-Intervention Interview

The information gained from the semi-structured interview has been organised into
four separate but related themes: Effect on child outcomes, model of intervention, parent
training procedures, and relationship with the trainer. Each of these themes were further
organised into the categories of strengths, weaknesses, and improvements (parent training
procedures only). Each of these categories contained several more specific codes. See
Appendix | for a table containing examples of the codes used for the model of intervention
theme in the strengths category.

Effect on child outcomes. Strengths. Three of the five parents (all but Idris” and
Alex’s mother) stated that they found the parent training intervention to be effective overall.
In fact, Sean and Rick’s mothers both said that they found the training to be the most
effective intervention they had done with their children. Rick’s mother said “this is by far the
most impact, in a good way, of any professional that we’ve interacted with, in our whole time
since he was 3.5.” Alex’s mother also said that this intervention was more effective for her
child’s communication than a previous, similar parent training intervention.

The parents identified different positive outcomes for their children following the
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intervention. Each parent mentioned improvements in expressive language, which included
both spoken and non-verbal communication. For example, when asked about Dean’s spoken
language his mother said “he improve a lot, make me feel good” while Alex’s mother said
“it’s good that he can communicate with us instead of getting upset..., he knows that he can
touch something that he wants”. Sean and Dean’s mothers also commented on their child’s
improved ability to understand and follow instructions. Three parents (Sean, Rick, Idris)
mentioned improvements in aspects of their child’s social interaction and engagement. Idris’
mother said “He’s getting more aware of his environment now and looking at us and
checking with us all the time”. She also stated that her relationship with him had been
strengthened since doing the training: “we had a good relationship but now we had a bonding,
the bonding is getting more and more”. Two parents also said that their children had become
more tolerant of being around others “...at kindy... if they’re doing a game or something
he’ll go and sit in the middle of them, where he never would’ve [before]” (Sean’s mother).
Four parents (all but Alex’s mother) stated that aspects of their children’s play skills had
improved, including turn-taking, functional play, and pretend play. Sean’s mother said
“originally he wouldn’t pick up a toy and automatically know what to do with it, whereas
I’ve seen him picking up his brother’s lego toys now and working out to race them across the
table.” Idris” mother identified improvements in his imitation skills and Dean’s mother also
stated that he had improved in some personal care skills such as getting dressed to leave the
house.

Challenges. Each parent also identified specific child skills which they felt had not
improved, or improved less, during the training. Two parents (Alex and Sean’s mothers)
mentioned that they would like their children to use their expressive language more
consistently. Alex’s mother said: “Just for him to be able to communicate comfortably, and
you know for it to be, not just sometimes, | want it to be more consistent.” Two parents
(Dean and Sean’s mothers) also wanted their children to interact more with other children of
a similar age. Sean’s mother stated that, for Sean, “making a friend or something like that
would be really good because at the moment he’s just happy to play by himself”. Rick’s
mother stated that Rick’s imitation skills and social interaction increased less than his other
skills during the intervention. For example, “I think social interactions for him are very
difficult and... if he’s under any kind of stress and anxiety that is the first thing that will
disappear, is that social kind of awareness so | would say we have made smaller gains in that

area.”. Alex’s mother felt that she needed more time to target his play skills and Dean’s
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mother wanted to address his refusal to take off his jersey in hot weather. Idris’ mother stated
that it was difficult to achieve any of his goals and, particularly felt that the intervention did
not improve his expressive language, stereotypy and ability to use greetings: “she asked us to,
showing the hi, waving the hands for hi and bye but he was more into other kinds of hand
movements like hand shaking and saying hi-five”.

Elements of the intervention that may have contributed to these improvements, or lack
of improvements, include (a) the ESDM model of intervention, (b) the procedures used to
train the parents, and (d) the relationship between the parent/child and the trainer. These
themes will be explored in the following sections.

Model of intervention. Strengths. The parents identified several strengths of the
ESDM model of intervention. All of the parents liked that the model taught children skills
through play and fun activities. Sean’s mother said “You just don’t think about how fun stuff
for him will be really good learning opportunities” and Alex’s mother said “it’s teaching you
to play with your child and enjoy it”. Two parents also spoke about the ease of targeting skills
within the context of daily routines. Rick’s mother said “that’s what’s the beauty of it, you
can put it in anywhere, and if you haven’t seen your child ‘cause they’re in day-care you can
do it while they’re in the bath” and Alex’s mother said “it feels really natural, we’re not doing
anything crazy different. It’s just showing me how to put things into everyday activities”.
Four of the parents (not Idris’ mother) commented on how the techniques were simple and
easy to understand. Alex’s mother said “you know it wasn’t any big names or crazy name
terms for things it was just simple”. Rick’s mother also liked the flexibility of the intervention
and felt that it aligned well with her own parenting style: “I thought that looks gentle and nice
and sits comfortably with how we already parent Rick”.

Three parents identified specific ESDM techniques that they found particularly
helpful. Sean’s mother emphasised the importance of reinforcing communicative attempts as
well as delivering a clear antecedent and waiting for the response: “you know just making
him wait a bit longer... you realise, oh, he’s going to respond to that.” Alex and Idris’
mothers appreciated the need to elaborate and use a variety of different toys in games.
Finally, Alex’s mother liked the focus on communication.

Challenges. There were also aspects of the model that some parents found
challenging. Two parents (Rick and Idris’ mothers) reported that they sometimes found it
difficult to remember to implement the techniques. Rick’s mother stated: ““...sometimes it is

challenging just to remember all the stuff that you’ve got to do”. Rick’s mother also said that
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it was difficult to consistently implement the procedures when “in the course of every day
and people being tired and your child being tired, and you being tired actually is more to the
point”. Alex’s mother shared that it was hard to find time for all of the activities: ” | think
doing more of the activities, would be a bit more difficult for us, spending more time but you
know you need to have time to succeed so, but it is hard for us”. Although she added that “I
think any sort of treatment probably would be [hard]”. Idris’ mother found it particularly
difficult to find time to implement the procedures when they were moving house: “we were
really busy moving the house and we couldn’t give any time to him because we were settling
in and stuft.”

Alex and Idris’ mothers reported having difficulties helping their child to achieve
some of their goals. Alex’s mother questioned whether teaching Alex’s play skills were
developmentally appropriate: “probably because he’s not up to the playtime, I don’t know if
he is or not but it’s harder for us the playing ones”. She also found it difficult to reconcile her
earlier learning with the learning from later chapters: “...so playing with him and then
playing with him leaving him..., it’s kind of hard to get a grasp on which one I’'m doing”.
Idris’ mother found imitating his vocalisations to be ineffective and also questioned the
methods for teaching some non-verbal communication skills such as waving and pointing.
She said:

I think especially I would say about the waving, yeah I couldn’t keep on going waving

all the time. 1 think he is giving attention when | am doing like “Hi” if I’'m, like when

I come out of a room or when I see him every time, he’s responding to the “hi” or the

waving by just seeing, he will look at me like what I'm doing like “what’s the crazy

thing that I am doing”

Parent training procedures. Strengths. The parents identified several strengths of
the parent training techniques and the structure, timing and location of the training sessions.
Four parents (all but Idris’ mother) identified elements of the training techniques that they
found to be particularly helpful. All of these parents felt that the trainer modelling the skill
was a useful technique. Three of the parents reported that this was the most useful technique.
Dean’s mother found this technique to be the most effective because “especially for my
English,... when she show, I just see it easy, what to copy it”. Sean’s mother also preferred a
practical demonstration of the skills:

I think... just the practical parts were the better parts just because I could see it first-

hand what I’m supposed to be doing. You know especially when you get a lot of
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information, you know you’re reading it and things it can just be overload,

overwhelming and just go in one ear and out the other.

All of these parents valued the PowerPoint® presentations and the way the trainer used them
as a guideline to the conversation. Rick’s mother said “they were good from the aspect where
we didn’t have to go through everything on them.” These parents also liked receiving
feedback from the trainer both about positive aspects of their ESDM techniques and possible
areas for improvement. Rick’s mother said that the feedback was:

... very effective because it reinforced things that I was already doing so that’s really

good because I know I'm doing that properly. And then it helped me to focus on

things I forget to do, or things I wasn’t doing or things I could have been doing

slightly better, so I found it very effective for me...
Sean’s mother also appreciated the immediacy of the feedback: “it was good to get that
feedback straight away rather than say the next week when you’d sort of forgotten what
you’d done.” Three parents reported that they found the ESDM training manual to be helpful.
When asked which training technique was the most helpful, Alex’s mother replied “I think
obviously the manual, reading the manual is important, really important.” Two parents also
liked the “refrigerator notes” or summary that they received at the end of each session. Sean’s
mother said “by the time you’ve had all that information go in, it can be a bit overwhelming.
So having that reference made it much easier ‘cause you’d go right, that’s what I’'m doing
this week”. Rick’s mother preferred a combination of teaching techniques:

| think for me the most helpful thing would be like the three step process where we

talk about it, I do it, and then H. gives me feedback about what I did or didn’t do that I

should have, because then you can see whether you’re putting into practice the way

that you should the things that you’ve talked about.

Sean and Rick’s parents felt that an hour was a good length of time for the training
sessions. Sean’s mother said “I think it was good because it covered everything”. Rick’s
mother also thought that it suited her to have one session per week for 12 weeks. Alex, Sean,
Idris and Dean’s mothers stated that they did not find the training session to be disruptive.
Alex’s mother said “I mean I’m a stay-at-home mum so, we can do these things during the
day”. Sean and Dean’s mother thought that having the training sessions at home suited them.

Sean’s mother explained:
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I quite like it being here because there’s no other distractions and he can just, he’s
safe to show her all his stuff that he wants to do so... And then if he needs to go and
have some time out he can do that.

Challenges. There were also aspects of the parent training techniques and the
structure, timing and location of the training sessions that parents found challenging. Three of
the parents (Alex, Rick, and Idris’ mothers) stated that some weeks they struggled to find
time to read the ESDM parent manual. Idris’ mother said: “Like the first few chapters I could
read and follow up with her but after that I don’t have time to read the book and I couldn’t
follow-up with her.” Dean’s mother did not read the book but her husband did: “Yeah he read
because my English [makes it] hard to understand so yeah, he read.”

Rick’s mother also mentioned that the weekly sessions were disruptive in the sense
that “when you have an appointment booked it means that you can’t do things because
you’ve got that person coming, so you can’t go to the park because you need to be back in
time to have the video. However, she felt that the disruption was worth it: “if I felt like we
weren’t getting enough out of it then I’d be concerned but the gains for us outweigh those
inconveniences”.

Improvements. Each of the parents suggested potential alterations and improvements
to the parent training techniques and/or the structure, timing and location of the parent
training sessions. Alex and Idris” mothers would have preferred more feedback from the
trainer. Alex’s mother said “even more feedback on the videos like what good things, bad
things, would have been really good.” Alex’s mother also suggested that the trainer could
have spent more time modelling the techniques. She explained “a good thing for me would be
to be shown more techniques, | can learn by reading but I am better just by watching and then
doing, it’s a lot easier for me, it makes a lot more sense”. Idris’ mother suggested that the
trainer could have more thoroughly explained each of the slides on the PowerPoint®
presentation and given her a copy of the notes. She said “but for every slide she didn’t
explain the things completely, every detail, because | wanted to go through all the details.
Because the PowerPoint® was not given to me, only the last sheet”.

Three of the parents (Idris, Dean, and Alex’s mothers) suggested that each training
session could last for longer than 1 to 1.5 hours. Dean’s mother said that this is because her
son “likes to play”, while Idris and Alex’s mother said it was to provide more time for the
teaching techniques. Four of the parents (Dean, Idris, Sean, and Alex’s mothers) suggested

that the training would have been more beneficial if it had continued for more than 12 weekly
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sessions. Three of the parents did not suggest a precise number of additional sessions but
Dean’s mother referred to needing “more help”. Sean’s mother elaborated that although she
was sad that the training was going to finish: “you sort of go, well what else can you teach
you know what I mean. You’ve got to have something to be able to teach.” Idris” mother
suggested that “at least three stages, with 10 to 12 weeks would be good enough”. Alex’s
mother suggested that she needed 2 weeks between sessions for the topics in the second half
of the training: “...just to process it and practice it because for people like me it takes a little
bit of time...”

Four of the parents (all but Idris’ mother) suggested that “in an ideal world” their
child’s father could be included in the training. However, Alex” mother also said “that
wouldn’t have been able to happen” and Rick’s mother said “that would have been nigh on
impossible”. Some parents also suggested that the trainer’s supervisor (Idris” mother),
teachers from the child’s kindergarten (Rick’s mother), and members of their extended family
(Rick and Sean’s mother) could be included in some training sessions. Idris’ mother thought
it would be helpful if some of the sessions were conducted in the kindergarten or at a
playground and Alex’s mother said: “I wouldn’t mind going somewhere. Especially if they
had, you know, different resources that | could see and use, that he would maybe like and
show interest in.”

Relationship with the trainer. Strengths. Four parents (all but Alex’s mother)
commented on strengths of both their relationship with the trainer and their child’s
relationship with the trainer. Three parents mentioned some of the personal qualities that they
found beneficial. For example, Sean and Rick’s mother stated that they appreciated that the
trainer was non-judgemental and flexible. This was in regard to setting appointments, for
example, Sean’s mother said: “She certainly didn’t make me feel terrible for having to cancel
one week ‘cause it just wasn’t working that week you know, everyone has those moments”
and around difficulties targeting the child’s goals, for examples, Rick’s mother said:

If the trainer is good then they’re going to be flexible enough to understand that what

they’re trying to get you to do might not work with your child, or they can understand

or see what you’re not doing, so they might have to try and get you to do it in a

different way.

Rick and Sean’s mothers both commented on the importance of the trainer’s knowledge and
experience of working with children with ASD. Sean’s mother said: “It's just nice hearing

that from someone that’s dealt with lots of kids because, like I say, | haven’t had that
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experience.” Idris’ mother also stated that it was good that the trainer was “really practical
oriented.” Sean’s mother commented on the trainer’s ability to clearly explain the concepts
and Rick’s mother on the trainer’s ability to reflect on her own performance:

And she’ll pull herself up later and say now I didn’t do that thing 100 percent

correctly so she, so that’s good because it’s a good dialogue to have to remember how

to do things and be reminded about them and to appreciate that even an expert doesn’t
do them properly all the time so you don’t feel so bad.

Four parents said that their child enjoyed interacting and playing with the trainer (all
but Alex’s mother). Two of these parents (Idris and Sean’s mothers) shared that their child
was initially hesitant or unhappy about the trainer’s presence in their home, but that they then
developed a positive relationship. For example, Sean’s mother said: “At the beginning it was
very much he didn’t want her here because she was a strange person. But now, as soon as she
walks in, he grabs her to take her to the trampoline.” Rick’s mother stated that the important
qualities for someone interacting with her child included “someone kind, gentle, kind of calm
but fun if that makes sense and someone who you can see is keeping an eye on your child’s
behaviour and reading that behaviour” and that, because the trainer had these qualities “that
made me feel comfortable and that had a good outcome on the study”.

Challenges. Rick’s mother was the only parent to mention any challenges that arose
because her child’s relationship with the trainer. She stated that Rick could sometimes
become upset when the trainer left the house:

sometimes when [the trainer] arrived he’s very tired and having someone arrive and

leave the house is sometimes quite, can upset him quite a lot so, a couple of weeks

when [the trainer] would leave he’d have a meltdown and throw shoes and throw
things.
Although none of the parents mentioned any challenges in terms of their or their child’s
relationship with the trainer, Rick’s mother did state “that person has to be all of those things
you want, approachable and kind of kind and gentle, and all of those kind of nice things.” and
“if she had not been that would have made me want to leave the study, if I’d got really

anxious about her interacting with Rick then | would have wanted to pull out”
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Discussion

One aim of this study was to evaluate whether a 12 week home-based and parent
implemented version of the ESDM was effective in increasing imitation, functional
utterances, intentional vocalisations, and engagement in young children with ASD. A second
aim was to determine if the parent training programme was effective and viewed as socially
valid for enabling parents to implement the ESDM with fidelity. A third aim was to assess if
any treatment gains would maintain over time and generalise to a different family member
other than the parent who received the training. The results of this study suggest that all five
parents improved in their ability to faithfully/correctly implement the ESDM procedures with
their children. Indeed, all parents, except Idris’ mother, achieved an 80% or higher level of
fidelity on at least one occasion. Their high level of fidelity was maintained at the 1 month
follow-up after the training programme had been completed. In terms of child outcomes, each
child showed some improvement on at least two of the child dependent variables during
intervention and these improvements were generally positively correlated with their parent’s
level of fidelity of implementation. Most of the children’s improvements were maintained at
follow-up, however, three of the children did not maintain their improvement on one of the
outcome measures at this time. In terms of generalisation, only two of the five family
members increased their use of the ESDM procedures following intervention. Further, only
Rick and Dean had increases in functional utterances and/or engagement with their fathers
following intervention and none of the children imitated their fathers more at this time. All
five mothers reported that they found the intervention to be socially valid and acceptable,
although Idris’ mother gave the intervention a lower acceptability rating than the other
mothers. The mothers also identified strengths and challenges related to the effect of the
intervention on outcomes for their child, the model of intervention (ESDM), the parent
training procedures, and the relationship with the trainer.
Parent Fidelity of Implementation

Most parents appeared to have learned to use the ESDM procedures with an
acceptable level of fidelity (80% or above). These results are consistent with previous ESDM
parent training research in that they suggest that most parents learned to use the techniques
(Vismara et al., 2016; Vismara, Colombi et al., 2009; Vismara et al., 2012; Vismara,
McCormick et al., 2013; Vismara & Rogers, 2008). The current results are also consistent
with several literature reviews of parent training for young children with ASD, which

generally concluded that most parents were able to learn to implement the various
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intervention techniques (e.g. McConachie & Diggle, 2007; Meadan et al., 2009; National
Autism Centre, 2016; Oono et al., 2013; Patterson et al., 2011). Thus, the findings of this
study provide further support that many parents can learn to implement interventions with
their young children with ASD. However, they contrast with the Rogers, Estes, et al. (2012)
study, in which only 45% of parents in the ESDM parent training group reached fidelity.
Rogers, Estes, et al. (2012) suggest that this may be because the parents in ESDM parent
training had not had adequate time to practice and master the skills following the training.

Three of the four parents who had reached acceptable levels of EDSM fidelity (80%
or above) during parent training maintained this level at follow-up. This is consistent with
several ESDM parent coaching studies, which also found that all the parents who reached
fidelity during intervention also maintained high levels of fidelity during follow-up (Vismara
et al., 2016; Vismara, Colombi et al., 2009; Vismara et al., 2012, Vismara, McCormick et al.,
2013; Vismara & Rogers, 2008). This is an important finding as it suggests that the parents
continued to accurately implement the ESDM procedures without the continued support of
the trainer. However, Dean’s mother’s fidelity decreased on the final intervention session,
which suggests that she had not yet learned to consistently implement the ESDM procedures.
In addition, 1 month after parent training, Dean’s mother’s fidelity was 10% lower than her
highest fidelity score. Research on similar parent training programmes, such as PRT, has also
found that some parents did not maintain adequate levels of fidelity after the training was
completed (Cadogan & McCrimmon, 2015; Coolican, Smith, & Bryson, 2010; Randolph,
Stichter, Schmidt, & O’Connor, 2011).

The findings of this study also differ from most previous ESDM parent training
research, in that three of the parents who reached fidelity did so on, or before, the 4™
intervention session. In contrast, other ESDM parent training studies found that, on average,
parents reached fidelity between the 61 (Vismara, Colombi, et al., 2009; Vismara et al., 2012)
and 8" (Vismara & Rogers, 2008) intervention session. These three parents also had higher
baseline levels of fidelity than the majority of parents in the previous parent training studies.
Similarly, the parents who had the highest baseline fidelity in the Vismara, McCormick et al.
(2013) study also reached 80% ESDM fidelity or higher within the first few weeks of
intervention. This may be because the first chapters of the ESDM parent manual describe the
majority of the ESDM fidelity items, with the exception of explicitly addressing the ABC
format, instructional techniques, and some aspects of language (Rogers, Dawson, et al.,

2012). Therefore, it would seem plausible that parents who were using many of the
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techniques before the training, would have the greatest increase in fidelity within the first few
weeks.

Interestingly, there was considerable variation in parents’ fidelity scores from session
to session, such that, after parents had reached an acceptable level fidelity for the first time,
there were at least two sessions in which their fidelity of implementation was under 80%.
This variability appeared to be greater for the parents in this current study than those who
participated in previous ESDM parent coaching research (Vismara et al., 2012; Vismara,
Colombi et al., 2009; Vismara, McCormick et al., 2013; Vismara & Rogers, 2008). There are
several potential explanations for this variation. First, the nature of the task may have affected
the parents’ ability to implement the procedures. Specifically, it may have been easier to for
parents to implement the procedures during the child’s most preferred activities. For example,
Sean’s mother’s fidelity was highest during sessions when they were jumping together on the
trampoline, which she described as one of Sean’s most preferred and motivating activities.
Further, some of the ESDM procedures, such as management of attention, may be easier to
implement during sensory social, rather than object-focused activities (Rogers & Dawson,
2010). Parents may also have found the fidelity items more difficult to implement during the
second half of the parent training, when they were also attempting to use the procedures to
directly target child skills (Rogers, Dawson, et al., 2012). For example, during the post-
treatment interview, Alex’s mother stated that she found it very difficult to work on play
skills with her son but that the first few chapters were easy and made sense. Further, the
variation in treatment fidelity may be due to extraneous events that occurred before the
treatment session (Johnson & Christensen, 2012). For example, in the post-treatment
interview, several parent reported that it was harder to implement the procedures when they,
or their child, was feeling unwell or tired. More research is needed to determine factors that
may affect parents’ ability to implement intervention procedures with their children with
ASD, once they have already reached a high level of fidelity in at least one instance.

Rick’s mother had over 80% ESDM fidelity during several baseline sessions, whereas
in all of the previous parent training research, aside from the study by Rogers, Estes, et al.
(2012), none of the parents met fidelity prior to training. Rogers and Vismara (2015) also
suggest that “sometimes parents come into the treatment with well-developed play and
interaction skills with their child and their initial P-ESDM fidelity of implementation scores
are already at four or five in most areas” (p. 26). There are several potential reasons why

Rick’s mother had such high fidelity. First, Rick had been diagnosed with ASD for longer
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than the other children who participated in the study, thus, Rick’s mother had more time to
find play and interactional strategies that worked well with him. She had also previously
participated in a 1 day workshop on play-based intervention for young children with ASD. It
is likely that there was considerable overlap between the skills covered in the workshop and
those used in ESDM intervention (Rogers, Estes, et al., 2012). Further, despite the fact that
Rick’s mother had over 80% fidelity during baseline, her fidelity improved a similar number
of percentage points to some of the other parents during the parent training programme (i.e.
Idris and Alex’s mothers). She also reported that she found the intervention to be highly
effective and beneficial.

Dean’s mother’s fidelity increased the most, percentage-wise, during the intervention.
This may be because she had lower baseline fidelity than the three mothers who also reached
fidelity. There is evidence of a ceiling effect for the three remaining mothers as, due to their
high baseline fidelity, there was limited “room to improve” during intervention (Johnson &
Christensen, 2012). The fact that there was a large and immediate increase in Dean’s
mother’s fidelity between baseline and the third parent training session suggests that the
initial improvement was perhaps due to performance effects, rather than Dean’s mother
learning entirely new skills (Johnson & Christensen, 2012). In other words, once she had
received the information about positive ways to interact with her child, she was easily able to
implement these skills because she already knew how to do them.

Although Idris’ mother’s use of the ESDM procedures improved, she did not reach
acceptable levels of ESDM fidelity during the parent training programme or 1 month later.
This is consistent with several previous ESDM parent coaching studies, which found that at
least one parent did not reach fidelity in the course of intervention (Rogers, Estes, et al.,
2012; Vismara et al., 2016; Vismara, Colombi, et al., 2009; Vismara, McCormick, et al.,
2013). There are several potential explanations for why the parent training programme was
less effective for Idris’ mother.

First, she had the lowest baseline level of fidelity and implemented very few of the
ESDM techniques prior to the parent training study. She did show a similar percentage of
improvement to most of the other parents during the intervention and it is possible that her
fidelity would have continued to increase had the intervention continued for longer. In fact,
the developers of the ESDM model do suggest that some parents may need additional, more
intensive parent training in order to consistently implement the ESDM with fidelity (Dawson,
Estes, et al., 2010; Ruppert et al., 2016; Vismara, McCormick, et al., 2013). During the post-
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treatment interview, Idris’ mother also stated that she would like to receive more training and
intervention.

Second, Idris’ mother was the only parent in this study who was working full-time. It
is possible that due to her work commitments, she had less time than the other parents to
practice and implement the ESDM techniques with her son, and, therefore, did not reach
fidelity. Research suggests that mothers of children with ASD are less likely to work full-
time than mothers of children without ASD or developmental disabilities, which could be
partially due to their increased need to provide and co-ordinate intervention for their children
(Cidav, Marcus, & Mandell, 2012). Thus, mothers who work full-time may struggle to
provide the same level of intervention as mothers who work part-time or do not work.

Third, there was a large decrease in Idris” mother’s fidelity coinciding with the family
moving house, which also corresponded with a decrease in Idris’ imitation, vocalisations, and
engagement. Idris’ mother stated that moving house was a particularly disruptive time for
both herself and Idris. Research suggests that relocation is stressful for both typically
developing children and their parents (Munton, 1990). Further, Davis and Finke (2015), also
suggested that children with ASD in military families and their parent(s) experienced
increased stress upon relocation. Bagner and Graziano (2013) found that the more stressors a
parent faces, the more likely he or she is to withdraw from parent training programmes. It is
possible that this disruptive time, and the stress it produced, may have further decreased Idris’
mother’s ability to focus on using the ESDM techniques with Idris. More research should be
conducted on the effect of stressful life events, such as moving house, on parent’s ability to
implement interventions with their children with ASD. In addition, future parent training
programmes should evaluate ways of reducing parent stress in the context of participation in
parent training programmes.

Fourth, Idris did not receive a formal diagnosis of ASD until the 10" intervention
session, despite the fact that he was referred for diagnosis more than 6 months prior. This is
consistent with research which suggests there is a large gap between the age of a child when
they are first referred and the age at which they receive a final diagnosis (Howlin & Moore,
1997; Shattuck et al., 2009). Qualitative research on parent’s experiences of ASD diagnosis
suggests that once “a label or diagnosis was given, [parents] were able to understand their
child’s behaviour, accept the condition, and plan for the future” (Midence & O’Neill, 1999,
p.283). Thus, it is possible that, prior to his official diagnosis, Idris’ mother did not fully

recognise the importance or necessity of using intervention techniques which were developed
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specifically for children with or at risk for ASD. This is supported by the fact that during the
post-treatment interview Idris’ mother stated that since his diagnosis she had been attempting
to use the ESDM techniques with him for at least 1-hr each day.

Last, it is possible that some of Idris’ characteristics made it harder for his mother to
implement the ESDM procedures with him. For example, Idris’ Vineland-11 results suggest
that his play skills were lower than those of the other children, although it should be noted
that he was also the youngest child (Sparrow et al., 2005). His mother also reported that he
mostly played with toys in a non-functional, repetitive way. As the ESDM is a play-based
therapy, it may be harder to for parents to implement with children who do not play with toys
in a functional way (Rogers & Dawson, 2010).

Child Outcomes

During parent training, children improved on at least two of the child outcome
measures, although each child either had minimal improvements, did not improve, or
decreased their performance on at least one outcomes measure. This is consistent with
previous research which suggests that, while most parents can be taught to use intervention
techniques, their improved use of these techniques does not always translate to improved
outcomes for their children with ASD (Oono et al., 2013). Indeed, Vismara et al. (2016)
found that while the majority of parents in their study learned to implement the ESDM
techniques, there was no difference between their children’s social communication skills and
those of children who received treatment-as-usual. Vismara, McCormick, et al. (2012)
similarly found that parents’ correct use of ESDM techniques had a minimal effect on their
children’s joint attention initiations. The following sections will detail the effect of the parent
training on each of the child outcome variables.

Engagement. All five children were more engaged with their mothers during parent
training compared to baseline and, with the exception of Rick, maintained this improvement
at follow-up. These results are consistent with previous ESDM parent coaching studies,
which reported that children showed increases on a measure of attentiveness and social
initiations during the intervention (CBRS; Mahoney & Wheeden, 1998). This measure
included behaviours such as attending to the adult, cooperating with instructions, initiating
play ideas, and sharing enjoyment and enthusiasm (Vismara et al., 2012; Vismara, Colombi,
et al., 2009; Vismara & Rogers, 2008). Further, several additional studies which investigated
the effectiveness of parent training for young children with ASD have also reported that the

majority of children improved on various aspects of engagement including, but not limited to,
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increases in child responsiveness to bids for joint attention (e.g. Kasari et al., 2010; Kasari et
al. 2014; Rocha, Schriebmen, & Stahmer, 2007), increases in reciprocal social interaction
(e.g. Aldred, Green, & Adams, 2004), increases in joint engagement (e.g. Kasari et al., 2014),
and increased eye contact and directed positive affect (Vernon et al., 2012).

There were moderate to strong correlations between the increase in each parent’s use
of the ESDM procedures and the increase in both partial and whole engagement for all of the
children. During intervention parents improved on fidelity items related to child motivation
and attention, such as: management of attention, sensitivity and responsivity, use of positive
affect, motivation, and management of affect and arousal; all of which could encourage a
child to be more engaged with their parent (Rogers & Dawson, 2010). The link between
higher ESDM fidelity and child engagement is further supported by the fact that Rick and
Alex’s mothers had the highest baseline use of these techniques and their children also had
the highest levels of engagement during baseline.

During the parent training phase, Dean had the greatest improvements in both partial
and whole engagement and these improvements were strongly correlated with his mother’s
increased implementation of the ESDM techniques. During the parent training programme
Dean’s mother improved the most in the fidelity items related to child attention and
motivation, which provides a plausible explanation for Dean’s increased engagement with
her. Further, during baseline, Dean was considerably more engaged with his father than his
mother, and his father was also using more of the ESDM fidelity techniques. This suggests
that, prior to the parent training, Dean was already able to engage with, and attend to, an adult
for an extended period of time, provided the adult was using techniques to gain and maintain
his attention. Thus, his mother’s increased use of ESDM fidelity techniques may merely have
elicited attentional skills that were already within Dean’s repertoire (Johnson & Christensen,
2012).

During parent training Rick and Sean’s whole engagement improved more than their
partial engagement. For Alex, the difference between the session with the highest number of
intervals containing whole engagement between baseline and intervention was also greater
than the corresponding difference in partial engagement. This may have been due to ceiling
effects for partial engagement (Johnson & Christensen, 2012). On average, Rick, Alex, and
Sean were engaged with their mothers for part of the time during about 75% of the 10-s
intervals during baseline and therefore there may have been limited room for improvement.

In contrast, during baseline Rick, Alex, and Sean were engaged with their parents for the
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whole 10-s interval less than a third of the time (on average). This suggests that, while Rick,
Alex, and Sean were minimally engaged with their parents for most of the 10-min play
sample during baseline, their parents were not consistently maintaining their attention. This
also suggests that whole engagement may be a better measure of intervention effects than
partial engagement.

Idris’ partial and whole engagement increased during parent training despite the fact
that his mother did not reach fidelity. This may be because, during parent training, she had
the highest fidelity scores on items such as management of affect and arousal, sensitivity and
responsivity, and positive affect, and she had the lowest scores for items such as joint activity
structure and elaboration, instructional techniques, language, and transition. There was also a
strong correlation between her use of the fidelity procedures and Idris’ partial engagement.
This suggests that the improvements she did show may have meant she was able to better
“entertain” Idris, and gain his attention, but she was not yet creating clear learning
opportunities, or consistently teaching him new skills (Rogers & Dawson, 2010).

Imitation. Four of the five children showed some improvement in the percentage of
intervals containing imitation during parent training. However, for Alex, imitation decreased
during the intervention and follow-up phases, and for Idris, the improvement was minimal
and also was not maintained at follow-up. In a previous ESDM parent coaching study,
Vismara, Colombi et al. (2009) similarly found that although most children showed
improvements in imitation, one child did not. However, in the remaining ESDM parent
training studies which evaluated this outcome, imitation skills improved for all of the children
(Vismara et al., 2012; Vismara & Rogers, 2008). There appears to be limited research
evaluating the effect of other parent training programmes on teaching imitation to young
children with ASD (Ingersoll & Gergans, 2007). Of the studies that do exist, Wainer and
Ingersoll (2015) similarly found that imitation skills did improve for all but one of the
children, while the remaining studies found that imitation improved for all children (e.g.
Charlop-Christy & Carpenter, 2000; Ingersoll & Gergans, 2007).

Dean showed a large and immediate increase in imitation on the third intervention
session. This immediate increase suggests that he was perhaps already able to imitate actions
and vocalisations but was not doing so very frequently in baseline (Johnson & Christensen,
2012). It also suggests that his mother’s improved use of the ESDM intervention techniques
may have resulted in Dean using his already existing imitation skills with her, rather than

learning new imitation skills. This may have been because his mother was using many more
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techniques to gain his attention and increase his engagement during intervention compared to
baseline. Thus, Dean may have imitated his mother more simply because he was attending to
her, and found the actions that she was doing to be interesting.

In contrast, for Sean, there was a generally increasing trend for imitation during
intervention and the greatest increase coincided with the chapter entitled “Do What I Do”,
which focused on imitation (Rogers, Dawson, et al., 2012). During the parent coaching phase,
his mother also improved her use of teaching techniques such as correct use of ABCs and
instructional techniques. This suggests that it may have been Sean’s mother’s use of clear
antecedents, prompting, and reinforcement strategies that resulted in her son’s increased use
of imitation (Alberto & Troutman, 2009; Catania, 2017; Skinner, 1953)

For Rick, it is not clear whether the improvement in intervals containing imitation
during intervention represented a true increase in the skill. First, there was only a weak
correlation between his mother’s improvements in fidelity and his use of imitation. This
suggests that Rick’s use of imitation was relatively unaffected by his mother’s use of the
ESDM procedures. During the post-intervention interview, Rick’s mother also stated that
Rick had shown minimal improvements in imitation during the intervention. Thus, the
increase in imitation during intervention may have been due to factors other than the parent
training. One such factor could be variation in the nature of the action to be imitated.
Specifically, during the first few sessions of intervention, most instances of imitation
involved Rick reaching towards his mother’s outstretched hands during a well-practiced
sensory social game. Although this behaviour met the criteria for imitation, it is not clear
whether he was truly trying to copy his mother or whether he had learned through experience
that he should reach towards her hands during this part of the game. Rick and his mother did
not play this game during baseline, which could explain the increase in the mean number of
intervals containing imitation during intervention.

There are several potential explanations for Alex’s decrease in imitation during
intervention, despite his mother’s competent use of ESDM techniques. First, Alex’s
percentage of intervals containing imitation in the final intervention session was the same as
the final baseline session. This might indicate that there was no change in his imitation ability
between baseline and the end of the parent training, rather than a decrease. Second, research
suggests that some types of imitation are easier for children with ASD than others (Ingersoll
& Gergans, 2007; Rogers & Dawson, 2010). Therefore, the differences in imitation between

baseline and intervention could be due to the nature of the action to be imitated. Specifically,
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similar to Rick, many of the actions Alex imitated during baseline involved reaching towards
his mother’s outstretched hands during a familiar sensory social game. During this phase he
and his mother also frequently rolled cars back and forth. During intervention, the most
common activity was reading books, which did not give Alex an opportunity to engage in
either of these actions. Further, at this time his mother wanted to increase his use of pointing
so created many opportunities for him to imitate a point. However, each time she needed to
prompt him to do so as he was still learning to perform this skill. Further, it is possible that
teaching imitation was not a priority for Alex’s mother. During the post-intervention
interview she stated that her main goal for Alex was to improve his communication and she
did not mention his imitation skills. It is possible that her focus on, and success in, improving
Alex’s use of intentional vocalisations meant that she was creating fewer opportunities for
imitation during the intervention period.

During intervention, Idris had the lowest mean percentage of intervals containing
imitation. In some respects, one would not expect Idris’ imitation to increase because his
mother did not learn to implement the ESDM procedures with a high degree of fidelity. In
particular, she had not mastered the ESDM fidelity items related to teaching new skills such
as use of the ABCs and instructional techniques. Behavioural learning theory suggests that in
order to teach a child new skills one should provide a clear antecedent, prompt him or her to
perform the desired behaviour (if necessary), and then provide reinforcement (Skinner, 1953).
Idris’ mother may not have made it clear to him when he was expected to imitate her, and, as
she did not consistently provide reinforcement, he was perhaps not provided with incentive to
continue to do so.

Functional utterances. This outcome was most applicable to Dean, Rick, and Sean
as their ESDM goals included items related to spoken language. During intervention these
three children had minimal improvements in the total percentage of intervals containing
functional utterances, however, each child directed more utterances towards their mothers.
This improvement in engaged utterances was maintained for Dean and Rick 1 month
following intervention, but was not for Sean. Several ESDM parent coaching studies have
reported that the frequency of spontaneous functional utterances improved for the majority of
children (Vismara et al., 2012; Vismara et al., 2016; Vismara, Colombi, et al., 2009; Vismara,
McCormick, et al., 2013; Vismara & Rogers, 2008). This measure appears to be similar to
engaged utterances. A recent meta-analysis of parent training for young children with ASD

found that all nine of the studies which included a measure of expressive language reported
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positive outcomes following intervention (Meadan et al., 2009). It is not possible to directly
compare these results with those of the current study due to the wide variety in measures,
however, these findings seem to be generally more positive than those reported in the current
study, due to the minimal improvement in the total percentage of utterances for each child.

Additional analyses revealed that Rick, Dean, and Sean’s variety of utterances was
higher at follow-up than baseline. Previous studies evaluating training for parents of young
children with ASD have also found that children’s variety of utterances improved following
intervention (Kaiser, Hancock, & Nietfeld, 2000; Seung et al., 2006). However, all three
children had minimal increases in MLU during intervention or follow-up. This contrasts with
the findings of Kaiser et al. (2000) who trained parents to use enhanced milieu teaching
strategies with six preschool children with ASD and found that each of these children had a
higher MLU 6 months following intervention. This could be due to the longer follow-up
period in the Kaiser et al. (2000) study compared to the current study.

It is likely that the increase in engaged utterances for Dean, Rick, and Sean is related
to their parents increased use of ESDM techniques during intervention, particularly those
related to gaining and maintaining attention. As previously mentioned, all three parents
showed improvements in this area and maintained these improvements 1 month after the
intervention. During baseline, Dean and Rick frequently commented on aspects of the task or
environment without directing these comments towards their parents. For example, Dean
would independently play with his fire truck and say words or phrases such as fire truck or go
faster. Thus, although Dean, Rick, and Sean, were not using many more functional utterances
during each session, it is likely that their parents were using ESDM techniques to encourage
them use these utterances in the context of a joint interaction.

There are several potential reasons why the total percentage of intervals containing
utterances did not improve for any of the children in this study. First, it is possible that this
measure was not developmentally appropriate for Rick or Dean as they both had a high
percentage of intervals containing utterances and a wide variety of utterances during the
baseline phase. It also appears that both of these boys were using more spoken language than
any of the participants in the previous ESDM parent training studies that included a measure
of spontaneous functional utterances (Vismara et al., 2012; Vismara et al., 2016; Vismara,
Colombi, et al., 2009; Vismara, McCormick et al., 2013; Vismara & Rogers, 2008). This may
have been because Dean and Rick were older than the majority of participants in these

studies. They also had expressive language age equivalencies of 2 or more on the Vineland-II
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which suggests that they were already able to use a wide variety of spoken language
(Sparrow et al., 2005). Further, Dean and Rick’s intervention goals related to increasing the
quality and functionality of their spoken language, rather than the quantity of language. For
example, one of Dean’s expressive goals was to answer yes or no questions and one of Rick’s
goals was to use pronouns appropriately. Progress towards these goals would not have
directly resulted in an improvement in the amount or variety of utterances. In fact, in the post-
intervention interview both Rick and Dean’s parents stated that the intervention had greatly
improved their child’s communication. Rick’s mother said this was particularly the case for
his use of pronouns.

For Sean, the percentage of intervals containing functional utterances only improved
minimally during intervention and follow-up, however, the mean variety of utterances more
than doubled from baseline to the end of intervention, and this improvement in variety was
maintained at follow-up. His expressive goals also related to increasing his variety rather than
frequency of utterances. In the post-intervention interview his mother stated that she found
the intervention to be very effective in improving his spoken language, as prior to the
intervention he would only say a few words such as Go. Again, it is possible that the variety
of utterances was a more suitable measure of language development for Sean. In future, it
may be more appropriate to measure children’s progress towards their specific language goals
rather than measuring the percentage of intervals containing utterances for all participants.

Intentional vocalisations. Idris and Alex had almost no spoken language and
produced very few intentional vocalisations (purposeful vocal sounds that do not contain a
functional word or word approximation) prior to parent training. Therefore, it was deemed
developmentally appropriate to teach the parents to target intentional vocalisations rather than
functional utterances during the 12 week intervention period (Rogers & Dawson, 2010;
Rogers, Dawson et al., 2012). Alex’s intentional vocalisations increased steadily during
intervention and were maintained at follow-up. However, Idris’ vocalisations decreased
during intervention and returned to baseline levels at follow-up. Few studies have
investigated the effect of training programmes for parents of children with ASD on
vocalisations rather than spoken language (Meadan et al., 2009). However, Elder, Valcante,
Yarandi, White, and Elder (2005) conducted a parent training programme for fathers of
young children with ASD and found that the mean frequency of vocalisations improved
following intervention. Further, Kashinath, Woods, and Goldstein (2004) targeted intentional

gestures instead of spoken language for a minimally verbal child with ASD and found that
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these increased during parent training. The results of the current study are similar in that
intentional vocalisations improved for the child of the parent who learned to use the ESDM
techniques with fidelity (Alex).

It is likely that Alex’s increases in intentional vocalisations were due to his mother’s
increased use of ESDM techniques as there was a strong positive correlation between these
two variables. Further, as Alex had low baseline levels of intentional vocalisations and these
showed a gradual increasing trend during intervention, this suggests that his mother was
teaching him to “use his voice” in order to access preferred items or continue preferred
activities. In particular, his mother’s use of ESDM techniques such as management of
attention and ABC format increased during the intervention. Thus, she may have made it
clear to Alex that he needed to vocalise and then provided reinforcement each time he did so.

While Alex’s percentage of intervals containing intentional vocalisations increased,
the percentage of intervals containing functional utterances did not. This suggests that
intentional vocalisations may have been a more appropriate developmental target for Alex
than functional utterances. Typically developing children begin to make intentional
vocalisations many months before beginning to speak (Vihman et al., 1985). Research also
suggests that children with ASD develop speech in a similar way to those without ASD,
though are typically delayed in doing so (Tager-Flausberg et al., 1993). It is possible that, in
time, Alex’s intentional vocalisations may have been shaped into functional speech, although
this remains unclear due to the lack of long-term follow-up in this study.

Idris’ intentional vocalisations decreased during intervention. As with imitation, one
would not expect Idris’s vocalisations to increase as his mother did not learn to implement
the ESDM techniques with a high degree of fidelity. There are several potential explanations
as to why they may have decreased, rather than remaining stable. First, it is possible that his
mother’s incorrect use of the ESDM procedures may have resulted in a decrease in his use of
vocalisations. Some authors caution that incorrect use of an intervention could potentially be
more harmful to the child than providing no intervention at all (Koegel et al., 2016).
However, this is unlikely as there was only a weak correlation between his vocalisations and
his mother’s use of the ESDM techniques. The decrease in Idris’ use of intentional
vocalisations coincided with his family relocating to a new home. It is possible that the
relocation itself had a negative effect upon Idris’ development as well as producing a
decrease in his mother’s fidelity. An insistence on sameness and difficulty with transitions are

both defining characteristics of ASD (American Psychiatric Association, 2013). Moving



184

house may have been hugely disruptive to Idris and may have resulted in a temporary
decrease in his use of intentional vocalisations as he adjusted to the new environment. This is
supported by the fact that his vocalisations returned to baseline levels a couple of months
after the move. More research is needed on the impact of stressful events such as relocation
on outcomes for children with ASD.

Generalisation

Rick’s father’s use of the ESDM techniques improved following parent training,
whereas the remaining four family members either showed minimal improvements or
decreased in their use of the techniques. To the author’s knowledge no other study has
examined generalisation of parent fidelity to a second family member. There are several
reasons why Rick’s father may have shown greater improvements in fidelity than the other
family members. First, during the post-intervention interview Rick’s mother specifically
mentioned sharing information she had learned during the parent training sessions with
Rick’s father because it was important to her that they were “on the same page”. On the other
hand, Sean and Dean’s mothers did not mention sharing any techniques and Alex’s mother
said that she did not have time to do so. Therefore, it is possible that Rick’s mother was
directly teaching her partner to use the techniques, which could have resulted in his
improvement in fidelity. Further, Rick’s mother had the highest mean fidelity during
intervention. Thus, it is possible that she was modelling the correct techniques to Rick’s
father during her daily interactions with Rick.

Overall, the improvements in child outcomes did not generalise to the second family
member. Specifically, Dean, Idris, and Alex’s engagement with their mothers improved
during intervention but engagement with their fathers did not improve. This suggests that
they may have been more engaged with their mothers due to their increased use of ESDM
techniques, but that their ability to attend to, and interact with, adults who were not explicitly
using these techniques had not increased. Alex also did not use intentional vocalisations more
with his father following intervention, despite the large increase in his use of vocalisations
with his mother. This lack of generalisation suggests that children’s improvement in skills
may lack external validity, as they may have learned to use them only with their mothers,
rather than any other individuals.

This finding highlights the importance of including fathers in parent training
programmes. Research suggests that mothers of children with ASD participate in parent

training research more often than fathers (Flippin & Crais, 2011). This may be because
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mothers are generally more involved in caring for their children with ASD than fathers
(Tehee, Honan, & Hevey, 2009). However, the inclusion of fathers in training could lead to
further improvements in outcomes for children with ASD because it could result in more
consistency between parents in their use of the techniques (Flippin & Crais, 2011). During
the post-intervention interview each of the mothers stated that they would have liked their
child’s father to have participated in the parent training programme. However, several parents
stated that this would have been very difficult due to the fathers’ work commitments. More
research is needed to find effective ways of including fathers, or parents who work full-time,
in training programmes for parents of young children with ASD.
Social Validity

The results of the TARF-R suggest that each of the mothers found the training
programme to be socially valid and acceptable (Reimers et al., 1992). Specifically, each of
the five parents: (a) found the intervention procedures to be reasonable, (b) stated that they
would be willing to continue the intervention, (c) found that there were minimal side effects,
and (d) found the intervention to be affordable. This is important as parents who find the
goals, procedures, and outcomes of an intervention to be appropriate and meaningful may be
more likely to continue to implement the intervention, and may recommend the intervention
to others (Foster & Mash, 1999). Parents generally scored the intervention lowest on the
disruptiveness domain, which indicates that they did find it to be somewhat disruptive.
Further, four of the five parents found the intervention to be effective, but Idris’ mother did
not. These generally positive results align with the findings of several previous ESDM parent
coaching studies. For example, in their 2012 study, Vismara et al. stated that parents found
distance training to be “informative and... valuable” (p.8). In 2013, Vismara, McCormick, et
al. also found that parents were generally satisfied with the distance coaching intervention in
terms of the information provided, the effectiveness of the intervention, and the support
provided by the trainer. Vismara et al. (2016) also reported that parents in the ESDM group
were more satisfied and confident following training than parents who were receiving
treatment-as-usual in the community. Thus, the current findings provide further evidence that
parents do find ESDM parent coaching to be an acceptable intervention.

The qualitative post-intervention interview provided several explanations for why
parents found the intervention to be acceptable and socially valid. First, parents identified key
aspects of the ESDM philosophy that contributed to their positive view of the intervention.

This included an appreciation of the play-based nature of the model and also the ability to



186

provide intervention in the context of the child’s daily routines. This finding supports the
validity of the theoretical basis for the ESDM, in terms of the emphasis on teaching through
play and fun activities, and also including learning opportunities throughout the child’s day
(Rogers & Dawson, 2010). All of the parents also felt that the intervention led to significant
gains for their child in at least one area. Research suggests that individuals are more likely to
find an intervention to be acceptable when changes in their child’s skills or behaviours are
meaningful to them (Wolf, 1978). Further, all of the parents found the parent training
procedures including direct instruction, modelling, practice, and feedback to be helpful,
although in some cases they would have preferred the trainer to use more of a particular
technique (e.g. modelling). Their positive view of these techniques may have influenced their
perception of the intervention as a whole.

Idris’ mother gave the intervention the lowest acceptability scores and in the post-
intervention interview she also stated that the intervention had not worked and suggested the
most areas for improvement. Idris’s mother was the only parent who did not reach an
acceptable level of fidelity during the intervention and Idris also showed the least
improvement during intervention. Her perception of the intervention aligns with research that
suggests that parents will find an invention to be less acceptable if it does not result in
meaningful changes in the child’s behaviour (Wolf, 1978).

Implications

The results of this study suggest that home-based ESDM parent training may be
equally as effective as clinic-based parent training. This is an important finding given the
potential advantages of teaching skills in a child’s natural environment, such as increased
generalisation of skills and convenience for busy families (Rogers, Estes, et al. 2012;
Oosterling et al., 2010). These findings suggest that despite the additional distractions that
can occur in a child’s home environment including the presence of siblings, and less control
over materials (Rogers & Vismara, 2015), most parents still learned to implement the ESDM
procedures with a high degree of fidelity. Further, several of the parents who participated in
this study stated that they preferred to conduct the sessions at home, either because it was
more convenient for them or because they felt that their child was most comfortable at home.
This suggests professionals should consider discussing with parents whether they would
prefer to receive training in a clinic setting or at home.

Another key difference between this study and the majority of previous ESDM parent
coaching research was that the training was implemented by a trainer who did not help to
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develop the model of intervention. In addition, although the trainer had several years of
experience working with children with ASD, she had been a practicing ESDM therapist for
less than a year and had not received formal training in ESDM parent coaching. Thus, as the
majority of parents were able to learn the to implement the ESDM procedures, this suggests
that the ESDM may be effective in real-world contexts, not just when implemented in clinic
settings by highly-trained professionals (Smith et al., 2007). In other words, it suggests that a
trainer with experience typical of those within community organisations can also train parents
to use ESDM techniques.

Although only five parents participated in the study, they represented four different
ethnicities: New Zealand European, New Zealand Maori, Indian, and Cambodian. Further
two of the parents had immigrated to New Zealand as adults. This is reflective of the
multicultural nature of New Zealand’s population (Statistics New Zealand, 2013a). All five of
the parents found the intervention to be acceptable, and four of the five parents learned to
implement the ESDM procedures with a high degree of fidelity. The participants in this
current study represent a wider variety of ethnicities than participated in most previous
ESDM parent coaching studies, in which the majority of participants were either white
Americans or Latino/Hispanic (Rogers, Estes et al., 2012; Vismara et al., 2012). The results
of this study suggest that the ESDM techniques may be perceived as acceptable and valid
across several different cultures. However, it is possible that adapting the training to each
parent’s specific cultural values and parenting beliefs may have further increased both the
acceptability and effectiveness of the intervention (Forehand & Kotchick, 2016). Much more
research is needed into culturally appropriate methods of coaching parents of children with
ASD.

While the teaching procedures used in this study were very similar to those used in
the initial ESDM parent coaching studies (i.e. Rogers, Estes, et al., 2012; Vismara et al.,
2012; Vismara, Colombi, et al., 2009; Vismara, McCormick, et al., 2013), they are quite
different from those used in the most recent study (Vismara et al., 2016). This 2016 study had
a much greater emphasis on coaching strategies such as parent reflection, collaborative
discussion, and joint planning (Rogers & Vismara, 2015; Hanft, Rush, & Sheldon, 2004).
Parents also had a greater degree of control over their child’s goals, and the information to be
covered in each of the teaching sessions (Vismara et al., 2016). It could be argued that the
teaching procedures used in the current study and the majority of the previous ESDM parent

coaching studies were aligned with an “expert model” of teaching (Brookman-Frazee, 2004).
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This is because procedures like modelling and direct feedback suggest that the trainer is an
expert in the content area and is transferring their expertise and knowledge to the parents. On
the other hand, procedures such as reflection, discussion, and joint planning indicate that the
trainer and parent are working together in an equal partnership to help the child. Research
suggests that a collaborative approach to working with parents may lead to better outcomes in
terms of parent use of intervention techniques, increased parent confidence, and reduced
parent stress, as well as greater child outcomes (Brookman-Frazee, 2004; Steiner et al.,
2012). Indeed, the most recent ESDM parent coaching study also reported better
improvements in parent fidelity than the previous parent coaching study which also used a
group design (Rogers, Estes, et al., 2012). Therefore, although this study had generally
positive results and the parents found the intervention procedures to be acceptable, it is
possible that collaborative parent training strategies may have resulted in even better
outcomes for both the children and their parents. Future research should compare the
effectiveness of ESDM parent training using an “expert” teaching approach to ESDM parent
coaching using a collaborative approach in terms of both parent perceptions of the
intervention and child and parent outcomes.

Several themes emerged from the post-intervention interview that have implications
for the implementation of parent training programmes. First, the parents differed in terms of
the training procedures that they found to be most helpful. Specifically, several parents found
trainer modelling of the techniques to be most helpful, while another two preferred a
combination of techniques such as learning about the skill, practicing, and receiving
feedback. Research suggests that adults may learn better when the teaching techniques align
with their preferred method of learning (Knowles, 1980). Future research should assess
whether taking these parental preferences into account will increase the effectiveness of a
parent training programme.

Four of the five parents stated that they would have preferred that the parent training
sessions lasted for longer than an hour and/or that the programme continued for longer than
12 weeks. This finding was interesting considering that three of these parents had reached an
acceptable level of fidelity during at least one intervention session. It is possible that these
parents were aware that they were not implementing the ESDM procedures correctly 100% of
the time, and wanted to continue the training until their fidelity was at a higher level. This is
supported by the fact that Rick’s mother was the one parent who did not feel that she needed
additional training and she was also the parent with the highest level of fidelity. Further, the
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variation in fidelity from week to week suggests that parents were not equally able to
implement the techniques in all contexts. Thus, their desire for additional training could have
indicated that they did not yet feel confident implementing the ESDM procedures across all
of their child’s daily activities and routines. Further, Alex’s mother stated that she needed
more time between sessions in the second half of the parent training programme and that she
found it very difficult to teach her son play skills. This suggests that, while she was confident
in using the ESDM techniques successfully to teach Alex certain skills, she found it more
difficult to use these techniques to target other, potentially more difficult, skills. These
findings suggest that parents may benefit from additional training even after they have
reached fidelity. Future research should investigate the effectiveness of a longer parent
training programme or allowing the parents to choose the length of the training programme
and the amount of time between sessions.

In the post-intervention interview Idris’ mother stated that, because the training had
not worked, she felt that she and Idris would benefit from at least two more 12 week cycles of
intervention. This suggestion aligns with a tiered approach to intervention for parents who do
not learn to consistently implement techniques during the initial parent training (Ruppert et
al., 2016). Adults who do not respond to the initial intervention may respond to additional,
more intensive or targeted training. In future, researchers should examine the most effective
approaches to modifying and intensifying parent training for those for whom the initial
training procedures are less effective.

Three of the parents identified personal characteristics of the trainer that they felt had
a positive impact upon both their relationship and the intervention. Specifically, parents
identified characteristics such as flexibility, practicality, and being non-judgemental as
positive trainer qualities. Research from similar fields also suggests that the stronger the
“therapeutic alliance” or professional relationship between a trainer and a client, the more
likely it is that the client will respond positively to treatment (Diamond et al., 2006; Martin,
Garske, & Davis, 2000). This finding is also consistent with much previous research which
suggests than the trainer’s personal characteristics and ability to develop positive
relationships influence the effectiveness of parent coaching interventions (Dinnebeil, Hale, &
Rule, 1996; Hanft et al., 2004). However, it is possible that the parents viewed the
intervention more positively simply because they got on well with the trainer (Ogilvie &
McCrudden, 2017).

Four of the parents also emphasised the importance of their child’s relationship with
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the trainer. Specifically, parents commented on their child’s desire to play with the trainer
and the importance of their child developing relationships with unfamiliar adults. The ability
to develop strong relationships with the child with ASD is one of the key elements of ESDM
and other relationship-focused interventions (Dawson & Bernier, 2013), and it is interesting
to note that it is also an element that is important and valuable to parents. In future,
researchers should assess the impact of the child’s relationship with the trainer on the
outcome of the therapy. One should also consider the possibility that parents perceive therapy
to be more acceptable if their child appears to be enjoying it, regardless of whether or not
they show additional improvements.

Limitations

This study is limited in several ways that Study 1 was not. First there was only one
post-intervention data point for both generalisation and follow-up. In single-case research at
least three data points are needed to establish a clear trend (Johnson & Christensen, 2012).
Further, there was a large degree of variability in both parent and child outcomes in the
current study. It is possible that these single data points were not representative of typical
parent-child interactions and, therefore, only limited conclusions can be drawn both about the
generalisation of child skills to a second parent and the maintenance of both parent and child
outcomes over time.

Further, the presence of the trainer during the 10-min play samples may have had an
influence on both the parent and the child, meaning that the samples may not have been
representative of their interactions when the trainer was not present (Johnson & Christensen,
2012). Specifically, parents may have felt nervous to use some of the strategies in front of the
trainer, or may have used strategies that they felt the trainer wanted to see, rather than
interacting with the child as they typically would. Further, the presence of the trainer may
have distracted the child during some of the play samples. For example, both Rick and Sean
would try to engage the trainer in preferred activities such as chase and jumping on the
trampoline, which may have made it more difficult for their parents to implement the ESDM
techniques. In future researchers could address this problem by asking parents to video
baseline and post-intervention themselves without the trainer present.

In previous ESDM parent coaching studies, parents were required to read a chapter in
the parent ESDM manual each week (Rogers, Dawson, et al., 2012). However, in the current
study, parents were not required to do so. Thus, some parents reported that they had read the

parent manual and some did not. Specifically, Dean’s mother did not read the manual, Rick,
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Idris and Alex’s mothers read some of the chapters, and Sean’s mother read all of them. It is
possible that the parents who read the manual had a greater understanding of the treatment
than those who did not and the outcome of the study may have been better if it had it been
compulsory to read the parent manual. On the other hand, several parents reported that they
did not read the manual because they did not have time to do so. Thus, they may have found
the treatment less acceptable or socially valid if they had felt increased pressure to read a
chapter of the manual each week.

In this study parents were not required to document the number of hours each week in
which they practiced the ESDM techniques with their children. This is consistent with the
majority of parent training studies, as a systematic review by Lieberman-Betz (2014) found
that only 14% of studies evaluating the effectiveness of parent-mediated communication
intervention measured the dosage of parent delivered intervention. Due to this lack of data, it
is not clear how many hours of intervention children were actually receiving each week and
whether or not it was consistent between families. It is possible that some parents were
practicing the techniques for many hours each week, whereas some parents were not, which
would have provided valuable insight into the reasons why some parents and children
responded better to the intervention than others. Further, it remains unclear how many hours
of parent delivered intervention were required to improve child outcomes.

The social validity findings are, by nature, limited in terms of their reliance on parent
report (Alberto & Troutman, 2009). Specifically, it is possible that parents might have
reported that the intervention was effective even if it were not because of extraneous factors,
such as not wanting to disappoint the presumed wishes of the therapist. This may particularly
be the case when the family has limited access to services, as some families may be grateful
to receive any type of intervention. For example, in an RCT evaluating the effectiveness of
EIBI for children with ASD the parents of children in the control group also rated the quality
of the intervention as very high, despite the fact that children in the EIBI group had
significantly better outcomes (Smith et al., 2000). Chapter 7: General Discussion, will include
further general limitations that apply to both Studies 1 and 2.

In summary, the results of this study suggest that home-based parent training based on
the ESDM may be effective in teaching some parents to implement ESDM strategies with
their young children with ASD and that parents may find this this intervention to be socially
valid and acceptable. Further, parent use of these strategies may improve some outcomes for

their children with ASD when interacting with their mothers, however, these improvements
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may not generalise to a second parent or family member. Chapter 7 will discuss the main
findings of Studies 1 and 2, and will relate these findings to the research on methods of early
intervention and different early intervention delivery approaches. It will also discuss the

overall implications and limitations of the two studies.
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CHAPTER 7
GENERAL DISCUSSION
Main Findings

The results of several studies suggest that intensive early intervention programmes
can be effective for improving social, communication and more general adaptive behaviour
functioning of young children with ASD (Bibby et al., 2002; Flanagan et al, 2012;
Granpeesheh et al., 2009; Harris & Handleman, 2000; Perry et al., 2011). However, it is
likely that many families may not be able to access or afford these types of intensive early
intervention services. The purpose of the two studies conducted for this thesis was to evaluate
the effectiveness of two less intensive versions of the ESDM early intervention programme.
In Study 1 a therapist delivered ESDM therapy to four young boys with ASD. This consisted
of 3 hours of intervention per week for 12 weeks. Study 2 involved training the parents of
five different young boys with ASD to use the ESDM techniques. This consisted of one 60-
min training session per week for 12 weeks. Both studies occurred in each family’s respective
home.

The results of Study 1 suggested that, following the 12 weeks of direct ESDM
therapy, all four children improved their engagement with the therapist and imitated the
therapist more often. Three of the four children also increased their use of functional
utterances, whereas the fourth child increased his use of intentional vocalisations. These
improvements were maintained at a follow-up completed 1 month after the completion of the
12" week of the therapy programme and generalised to some degree to each child’s mother.

The results of Study 2 suggested that, following the 12 weeks of parent training, all
five parents improved in their ability to implement the ESDM procedures. Specifically, four
of these parents achieved an 80% or higher level of fidelity. These improvements were
maintained 1 month after the completion of the parent training programme. Following the 12
weeks of parent training, the children were also observed to have shown improvements on at
least two of the child-related dependent variables (i.e. imitation, functional
utterances/intentional vocalisations, engagement). Most of these improvements were
maintained 1 month after the completion of the 12 week programme. Except for one parent
(Rick’s father), the family members who did not participate in the training programme did
not improve in their ability to implement the ESDM procedures with fidelity. Additionally,

most child improvements did not appear to generalise from their (trained) mothers to the
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second (untrained) family member. Finally, social validity data suggested that parents found
the parent training programme to be acceptable and beneficial.
Evidence-Based Practice

The findings from Studies 1 and 2 contribute to the evidence base for the
effectiveness of ESDM as an early intervention for young children with ASD. Specifically,
the results of Study 1 suggested that a low-intensity, therapist delivered version of the ESDM
intervention was associated with several positive outcomes for the four participating children.
These findings are consistent with two previous studies that evaluated the effects of low-
intensity, therapist delivered versions of ESDM (Colombi et al., 2016; Devescovi et al.,
2016). Further, Study 1, with its multiple-probe design, could be seen as providing a high
degree of internal validity and thus offering additional evidence for a positive intervention
effect. However, the Devescovi et al. (2016) study provides only suggestive evidence due to
the absence of a control group. According to Reichow’s evaluative criteria (2011; Reichow et
al., 2008), “Promising EBPs” must be supported by at least three single-case studies of a least
adequate research rigor/quality or at least two group experimental designs of at least adequate
research rigor/quality. Therefore, although the results of Study 1 were generally positive,
more research needs to be conducted to determine whether or not low-intensity one-on-one
ESDM therapy is a promising EBP.

The results of Study 2 suggested that the 12 week ESDM parent training programme
was effective in teaching most of the participating parents to implement the ESDM
procedures with a high degree of fidelity. Their implementation of the ESDM procedures, in
turn, was associated with several positive outcomes for the children. In respect of the parent
improvements in their implementation of ESDM techniques, the results of Study 2 are
consistent with five of the six previous ESDM parent-training studies (Vismara et al., 2012;
Vismara et al., 2016; Vismara, Colombi et al., 2009; Vismara, McCormick et al., 2013;
Vismara & Rogers, 2008). In the remaining study, Rogers, Estes et al. (2016) reported less
impressive outcomes, in that only 45% of parents in the ESDM parent training group reached
fidelity. With respect to the child dependent variables, the results of Study 2 are better than
those reported by Rogers et al. (2012) and Vismara et al. (2016), as in both of these studies
the children in the ESDM parent-training group did not show greater improvements on any of
the dependent variables than the children in the TAU group. The results for engagement in
Study 2 are consistent with several previous ESDM parent-training studies, which also found

that all children improved on a measure of engagement during intervention (Vismara et al.,
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2012; Vismara, Colombi, et al., 2009; Vismara & Rogers, 2008). However, in Study 2, the
children had less impressive outcomes for imitation than in several of the other previous
ESDM parent training studies that reported improvements in imitation abilities for all
participating children (Vismara et al., 2012; Vismara & Rogers, 2008). The children in Study
2, also had less impressive gains in functional utterances compared to five of the six previous
studies (Vismara et al., 2012; Vismara et al., 2016;Vismara, Colombi, et al., 2009; Vismara,
McCormick, et al., 2013; Vismara & Rogers, 2008). Overall, outcomes for the children who
participated in Study 2 could be seen as mixed. Taken as a whole, this new data from Study
2, when placed in the context of the existing ESDM parent-training literature, suggests that
this approach cannot yet be classified as promising or as an evidence-based practice
(Reichow, 2011; Reichow et al., 2008). Consequently, there would seem to be a need for
more research to determine if there might be a more effective method of training parents in
the use of ESDM techniques. Future research could also focus on exploring whether there
might be certain parent and/or child variables that might influence the efficacy of parent
delivered ESDM procedures.

In terms of original contributions made in this thesis, Studies 1 and 2 are among the
few studies investigating the effectiveness of the ESDM that have been conducted by a
researcher who was independent of the developers of the ESDM. Specifically, it appears that,
of the 20 studies published on the ESDM, only four were conducted by researchers who were
independent of the team of researchers who developed the ESDM programme (i.e. Colombi
et al., 2016; Eapen et al., 2013; Ogilvie & McCrudden, 2017; Vinen et al., 2017). In order for
a model to be deemed to be an established EBP, it must be shown to be effective by multiple
research teams in multiple locations (Reichow, 2011; Reichow et al., 2008). Further, once
research suggests that models are effective when implemented in clinic settings, by highly
trained clinicians (efficacy research), one must also evaluate whether the intervention is
effective in community settings, when implemented by community practitioners who may not
be as highly trained and may be less closely monitored (effectiveness research; Smith et al.,
2010). Study 1 could be considered to be example of research that lies mid-way along the
efficacy-effectiveness continuum in that the intervention was conducted in children’s homes,
but was implemented by a trained therapist. The fact that Study 1 found generally promising
results adds to the evidence base supporting the effectiveness of a home-based, low-intensity
and therapist delivered version of the ESDM (Smith et al., 2010). Study 2, in contrast, could
be seen as falling more towards the effectiveness end of the efficacy-effectiveness research
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continuum in that the study was conducted in the children’s homes and implemented by the
parents. Study 2 could also be seen as more of an effectiveness study because it appears to be
the first ESDM parent coaching study conducted by a researcher who was not affiliated with
the development of the ESDM programme. The positive results of Study 2 in terms of parent
fidelity and some of the child outcomes could therefore be seen as providing some tentative
support for the effectiveness of the ESDM (Smith et al., 2010).

Methods of Early Intervention
Naturalistic Developmental Behavioural Intervention Techniques

As discussed in Chapter 2, the ESDM has been conceptualised as a naturalistic
developmental behavioural intervention (NDBI), which is one of the four main methods of
early intervention for young children with ASD as described by Schreibman et al. (2015).
The results of the present two studies provide additional evidence in support of the use of
NDBIs for young children with ASD. There are several possible reasons why NDBIs in
general, and the versions of the ESDM evaluated in Study 1 and Study 2 of the present thesis
appear to be generally effective. First, it is possible that the increases in imitation,
engagement, and/or functional utterances/intentional vocalisations shown by each of the
children in Studies 1 and 2 were at least partially attributable to the therapist’s/parents’ use of
the specific behavioural principles and behavioural teaching tactics (Alberto & Troutman,
2009; Catania, 2017; Skinner, 1953) that have been incorporated into the ESDM.
Specifically, research suggests that behavioural principles and tactics such as (a) providing
clear discriminative stimuli; (b) use of response prompting, response shaping, and
behavioural chaining; and (c) skilful provision of reinforcement are key elements to
successful interventions aimed at promoting social and communication skills and more
general adaptive behaviours (National Autism Centre, 2015).

Further, it is likely that the techniques that the trainer used in Study 2 to teach the
parents how to implement the ESDM procedures— techniques that were also based on a
number of behavioural principles, were effective in helping the parents to learn how to
implement the ESDM techniques with a high degree of fidelity. These techniques (e.g.,
modelling, practice with feedback, and praise) have been consistently shown to be effective
in teaching parents how to implement early intervention procedures with their children with
ASD (McConachie & Diggle, 2007; Meadan et al., 2009; Ruppert et al., 2016).

It is also possible that the use of naturalistic teaching techniques may have contributed

to the generally positive child and parent outcomes obtained in Study 1 and Study 2.
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Specifically, techniques drawn from PRT, an established EBP (National Autism Centre,
2015), such as providing children with choices, reinforcing attempts, varying tasks and
interspersing maintenance and acquisition tasks, may have increased the children’s
motivation to participate in the teaching activities (Koegel et al., 2016). This increased
motivation may have, in turn, led to an increase in child engagement, which could also have
contributed to children’s learning/increases of functional utterances and improved imitation
abilities. Further, teaching the child within his or her natural environment could have
promoted the generalisation of the improvements from intervention (Stokes & Baer, 1977).

There is limited amount of high-quality research on the effectiveness of
developmental/relationship-focused intervention techniques when used in isolation with
young children with ASD (Eikeseth, 2008; Reichow, 2011; Reichow et al., 2008). Therefore
it is not clear if the use of these relationship-building procedures contributed to the positive
child outcomes obtained in Studies 1 and 2. It is possible that the use of developmentally
appropriate teaching targets meant that the goals were achievable for each child and this
might have thus increased the likelihood of success (Rogers & Dawson, 2010). It is also
possible that use of relationship-focused techniques, such as the therapist/parent giving
positive affect and using sensory social games, may have increased the children’s
interest/motivation and thus increased their engagement and learning (Dawson, 2008; Kuhl,
2007).

The ESDM and other NDBIs are, by definition, comprised of several different
intervention techniques, which are intended to be used together in a package. When these
techniques are used together, as was the case in Studies 1 and 2, it is not possible to
determine which components were responsible for the effectiveness of the intervention nor is
it possible to determine the relative contribution of each technique within the overall package.
Logically, it could be that: (a) all of the ESDM intervention techniques were equally
necessary and contributed equally to achieving a positive intervention effect for all children,
(b) only some of the ESDM intervention techniques were necessary and contributed to a
positive intervention effect for all children, or (c) different ESDM techniques contributed to
varying degrees to the intervention effect and the precise contribution of the different
techniques varied across children. For example, due to the limited evidence for the
effectiveness of developmental/relationship-focussed intervention, it is possible that these
techniques do not generally lead to an increase in skills or engagement for young children

with ASD. If this were the case, it would seem unnecessary for therapists and parents to
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continue to implement these techniques as part of the ESDM intervention package. On the
other hand, it is possible that developmental/relationship focused techniques do in fact
increase the efficacy of ESDM intervention. For this reason it is essential that researchers
directly investigate the effective components of ESDM intervention. This could include
comparing the effectiveness of: (a) the naturalistic behavioural intervention techniques with
the developmental/relationship focused techniques, (b) object play with sensory social play,
and (c) adult-led activities with activities that involve many opportunities for child choice.
Comprehensive Intervention

The ESDM can be described as a comprehensive intervention as it targets numerous
child development areas (Odom et al., 2010; Rogers & Vismara, 2008). Comprehensive
interventions are generally implemented intensively (e.g., 20 or more hours per week for 10
or more months; Odom et al., 2010). In Study 1, however, the therapist only implemented the
intervention for 3 hrs per week for 12 weeks. It is possible that comprehensive interventions
may be less effective than targeted interventions when implemented at a low-intensity as
increasing the number of goals logically decreases the amount of time that can be used to
target each goal. However, in Study 1, all children showed improvement on each of the
dependent variables, which spanned three developmental domains (imitation, expressive
language, and engagement). This suggests that it may be possible to target more than one
developmental domain within a low-intensity intervention for young children with ASD.
However, it is not clear whether the children in Study 1 would have shown greater increases
in each of these developmental domains had these domains had been the sole target of the
intervention and/or if the “dosage” of the intervention was greater (e.g., 10 hrs per week
rather than 3 hrs per week). More research is needed into the effectiveness of comprehensive
interventions versus interventions targeting a more narrow range of skills or developmental
areas. Future research could also examine the relative efficacy of differing intervention doses.

In Study 2, parents were not required to log the number of hours that they used the
intervention techniques with their children. Therefore, it is not possible to determine how
intensively they delivered the intervention. However, evidence from post-intervention
interviews with the parents suggested that some parents might not have used the procedures
often due to not remembering to do them and/or not having time to implement the
intervention techniques and teach all of the goals. This might help to explain why none of the
children in Study 2 showed mastery of all of their goals following their 12 weeks of

intervention. It is also possible that some parents may have prioritised some developmental
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areas over others. Specifically, research suggests that communication development is one of
the highest priorities for parents (Pituch et al., 2011; Rodger et al., 2004; Whittaker, 2007).
Thus, some parents may have spent more time targeting expressive language than, for
example, imitation. If so, this could contraindicate the use of a comprehensive intervention in
favour of an intervention that initially targets only a few high priority areas. More research is
needed to determine whether training parents to implement comprehensive interventions is as
effective as training parents to implement a more narrow or targeted intervention. Of course,
it might also be a useful future direction for researchers to develop new and more effective
ways of supporting parents in using implementation of comprehensive interventions given
that ASD and other types of developmental disorders and delays are generally associated with
a fairly wide range of behavioural deficits and excesses (American Psychiatric Association,
2013).

Early Intervention Delivery Methods

Studies 1 and 2 involved different ESDM delivery methods. Specifically, in Study 1, a
PhD student who was trained in the ESDM (Waddington) delivered the intervention directly
to four young children with ASD. In Study 2, this same PhD student trained five parents to
deliver the ESDM intervention to their children with ASD. The results of Study 1 suggest that
the therapist delivered intervention had a positive effect on all of the children and all of the
child-related dependent variables, except for Alan’s functional utterances, for which the
intervention effect was relatively small. In Study 2, in contrast, while the parent-implemented
intervention had a strong positive effect on imitation, engaged functional utterances, and
engagement for Dean; and intentional vocalisations for Alex, the effects were less for the
remaining children and for the other child-related dependent variables. These results suggest
that the therapist delivered intervention in Study 1 may have been more effective for
improving child outcomes than the parent training intervention in Study 2. However, it
should be noted that the design of the studies in this thesis does not allow for direct
comparison between the two delivery approaches.

In some respects it would seem counterintuitive that the therapist delivered
intervention was more effective than the parent delivered intervention because the parents
were theoretically able to implement the ESDM procedures throughout the day and thus for
more than 3 hrs per week. However, several studies have also found that, while parent
training can be effective in improving parent implementation of the intervention techniques,

this approach does not always lead to a corresponding increase in child outcomes (Oono et



200

al., 2013). Relatedly, a meta-analysis on the effectiveness of language intervention for young
children with a variety of disabilities found that there were minimal differences in the
effectiveness of parent delivered intervention compared with therapist delivered intervention
for improving child language outcomes (Roberts & Kaiser, 2011). The total amount of
therapist delivered language intervention in these studies varied from 9 to 27 hrs. This
suggests that although parents were theoretically able to deliver the language intervention for
many more hours per week than the therapists could, this did not generally lead to greater
child language improvements. There are several possible reasons why the therapist delivered
intervention in Study 1 appears to have been more effective than the parent-training
programme in Study 2, at least in terms of improving child outcomes.

First, in Study 1, the therapist had received considerable training and practice with the
ESDM model of intervention and fidelity checks showed that she consistently implemented
the procedures with a high degree of fidelity (80% or above) from the first week of
intervention. In contrast, the majority of the parents in Study 2 only reached an acceptable
degree of fidelity after receiving at least four weeks of parent training. This means that the
children in Study 1 were probably receiving a higher quality/fidelity of intervention from the
very beginning of the 12 week intervention session, whereas the children in Study 2 were not
receiving this high level of quality/fidelity of intervention until the end of the 1% month of the
12 week programme and, even then, there was considerable variation in the extent to which
individual parents’ correctly implemented the ESDM techniques across the course of the 12
week programme. This may explain the more immediate increase in child-related dependent
variables in Study 1 as compared to Study 2. It also suggests that in parent training studies it
might be more reasonable to measure child outcomes only after the parents have attained a
high level of fidelity and used the procedures consistently at this high level of fidelity for
several weeks. Inclusion of a longer follow-up period would also strengthen future research
studies (Kaiser & Roberts, 2013).

Second, it is possible that the therapist was more effective at working directly with the
children than she was at training the parents to use the ESDM techniques. Providing direct
therapy involves a different set of skills than training/coaching parents (Rogers & Vismara,
2015). Therefore, although parents did show an improvement in their implementation of the
ESDM techniques during the intervention, it is possible that these improvements would have
been greater if the therapist/trainer had been more experienced in training parents or if she

had used other training/coaching techniques such as reflection, discussion, and joint planning
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(Brookman-Frazee, 2004). Greater and more consistent improvements in parent
implementation of the ESDM techniques may have led to greater corresponding
improvements in the child-related dependent variables.

Third, it is also possible that the therapist delivered intervention in Study 1 resulted in
the children receiving more concentrated and intensive therapy than that received by the
children in Study 2, at least in terms of the quality/fidelity of implementation and
frequency/density of learning opportunities. This might have been due to parents generally
having to deal with many daily distractions, which were generally not present or which were
more easily controlled during direct therapy sessions. Such distractions included the need for
parents, but not the therapist, to complete household tasks (e.g. cooking, cleaning, laundry
etc.), perform job tasks (e.g., reply to work-related emails) and attend to other children
(Rogers & Vismara, 2015). It is therefore possible that an intervention that involves more
concentrated therapy, yet is lower in dosage in terms of total hours, might be more effective
than a less concentrated, higher-dosage intervention. This hypothesis could be tested in future
research.

Fourth, the ESDM approach to the training of therapists places considerable emphasis
on directly targeting child goals and collecting data on these goals. The ESDM approach to
parent training, in contrast, does not place as much emphasis on these aspects of the
programme (Rogers, Vismara et al., 2012; Rogers & Dawson, 2010). Specifically, ESDM
therapists generally choose at least two developmentally appropriate goals for each child
across each of the developmental domains and then record the child’s progress on steps
towards these goals every 15 min during each intervention session (Rogers & Dawson, 2010).
In contrast, during ESDM parent training, especially during the initial few weeks, the focus is
on teaching parents to implement certain ESDM techniques with their children (e.g. use of
positive affect, joint activity routines) rather than getting the parents to target specific child
goals. These differences could mean that a therapist-directed intervention is perhaps more
likely to be responsive to the child’s progress on specific outcome measures, whereas a
parent might be more focused on his or her own reactions during joint activity routines with
the child.

Last, it is possible that some child skills were more difficult for parents to target than
others. Specifically, in Study 2, engagement was the only child-related dependent variable for
which all five children had some improvement. Thus, it may be harder for parents to teach

their children to use utterances and to imitate than it is for them to increase their engagement.
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It is possible professionals are better equipped to teach these skills or that parents need more
training in order to successfully increase their children’s engagement and utterances. More
research is needed in this area.

The child outcomes in the parent training intervention (Study 2) should also be
compared to the generalisation of child outcomes to their mothers in the therapist delivered
intervention (Study 1). This is because skills that a child only uses with his or her therapist
may have a limited impact on his or her overall functioning in daily life (Rogers & Dawson,
2010). The results of Study 1 suggest that, aside from Charlie, all of the children improved on
all of the child-related dependent variables with their parents following the intervention
compared with baseline. Therefore, the children in Study 1 generally had greater
improvements with their mothers than the children in Study 2, despite the fact that the parents
of the children in Study 1 had not received any direct parent training. Instead, they had only
observed how the therapist ran the ESDM therapy sessions. However, the child
improvements with their mothers in Study 1 were generally not as great as the child
improvements with the therapist. Further, three of the four parents in Study 1 did not attain an
acceptable level of fidelity (i.e., 80% or better) with respect to implementing the ESDM
procedures. Of course, it is possible that parents in Study 1 did learn to successfully
implement some critical elements of the ESDM by simply watching the therapist-directed
sessions. The comparison of the generalisation of child outcomes from Study 1 to child
outcomes with their mothers in Study 2 suggest that a useful direction for future research
would be to evaluate a programme that combined therapist delivered intervention with a
parent-training programme.

Overall, the results of Studies 1 and 2 suggest that researchers should conduct a more
rigorous comparison of ESDM delivery methods in order to determine the relative efficacy of
a parent delivered versus a therapist delivered versus a combined parent delivered and
therapist delivered ESDM intervention. If a combination of parent delivered and therapist
delivered intervention proved to be relatively more efficacious, then researchers should also
investigate the most effective relative dosage of each delivery method (e.g., low versus
medium versus high dosage).

Implications

The findings of the two studies reported in this thesis would seem to have some

potentially important implications for the delivery of ESDM intervention when professional

input is limited, as often seems to be the case in many areas of New Zealand. Specifically, the
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results of Studies 1 and 2 suggest that a low-intensity therapist delivered version of the
ESDM was associated with consistently positive child outcomes, whereas the parent
delivered version was associated with more mixed child outcomes. This could indicate that
the present application of a parent delivered version of the ESDM might not be as
consistently effective for improving child outcomes. This also suggests the potential value of
using a combination of parent delivered therapy and therapist delivered therapy.

All of the participants in both of these studies were under the age of 5 at the start of
the baseline phase. The consistently positive outcomes reported in Study 1 and the generally
positive outcomes reported in Study 2 appear to suggest that early intervention may be an
effective approach for young children with ASD. Due to the design of the study and the
sample size, it is not possible to determine whether older children (over 5 years) would not
have responded equally well, or better, to these same interventions. However, it is possible
that the children’s improvements were due in part to increased brain “plasticity” compared to
older children (Holland et al., 2014). This could have meant that they were able to learn new
skills more rapidly than older children. Further, the “social motivation hypothesis” suggests
that early intervention approaches, such as the ESDM, that focus on increasing children’s
attention to faces and developing positive social interactions may alter the brain and increase
the reward value of social stimuli (Fava & Strauss, 2014; Rogers et al., 2014). Specifically, in
Studies 1 and 2 the children’s increased engagement could be attributed in part to changes
within the social reward areas of the brain. More research is needed into the effect of early
intervention on the brain development of children with ASD.

Regardless of whether or not younger children are more responsive to ESDM
intervention, there are several potential advantages of providing intervention early. First,
exposure to an increased number of learning opportunities at a young age may prevent
children with ASD from falling further and further behind their typically developing peers
across all areas of development (Lang et al., 2016; Rogers & Dawson, 2010). Some of the
skills that the children learned in Studies 1 and 2 may mean that they will be better able to
access learning opportunities within their natural environments. Specifically, imitation skills
improved for all of the children in Study 1 and three of the children in Study 2, and
engagement improved for all of the children in both of the studies. Depending on their
generalisation of skills, this ability to attend to others, and to copy them, may mean that these
children will be better able to learn new skills through modelling other adults and peers.

Again, more research is needed to determine the degree to which children generalise their
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engagement and imitation skills from one environment/person to another.

Some research suggests that infants (i.e. children under the age of 2) with ASD may
be even more responsive to early intervention than children with ASD who are between the
ages of 3 and 5 (Bradshaw et al., 2016). However, in the current research, this was not the
case, as Idris was the only participant who was under the age of 2 (1 year 11 months old) at
the start of the study and he had limited improvements during the intervention. The reasons
for this minimal improvement compared to the other children are discussed in Chapter 6, but
include the fact that his mother was the only parent who did not learn to implement the
ESDM techniques with a high degree of fidelity. In contrast, Charlie was the youngest
participant in Study 1 (2 years 3 months old at the start of the study) and he had particularly
large improvements in functional utterances compared to the other children in both Studies 1
and 2. These findings reiterate that age is only one of many factors which may influence a
child’s responsiveness to intervention and more research is needed into moderators of
treatment effectiveness (Fava & Strauss, 2014; see section on Moderators of Treatment Effect
in Chapter 2).

Both Studies 1 and 2 included participants who were between the ages of 4 and 5
years at the start of the intervention (Alan, Study 1; Sean and Rick, Study 2). In contrast, all
of the previous low-intensity ESDM therapy and ESDM parent-training research has only
included children with ASD who were under the age of 4 at the start of intervention (Colombi
et al., 2016; Devescovi et al., 2016; Rogers, Estes et al., 2012; Vismara et al., 2016; Vismara,
Colombi et al., 2009; Vismara, McCormick et al., 2013; Vismara & Rogers, 2008). This may
be because the ESDM curriculum only includes developmental skills that are typically
learned in the first 4 years of life (Rogers & Dawson, 2010). However, some older children
with ASD may still be learning skills that children without ASD or developmental disabilities
learn typically before the age of 4 (Kennedy & Courchesne, 2008). Indeed, all three of the
children over the age of 4 in the current thesis had increases in imitation, functional
utterances/intentional vocalisations, and/or engagement during the intervention. This suggests
that the current applications of the ESDM intervention may be appropriate for children with
ASD who are over the age of 4. This is particularly important as research suggests that
estimates of the average age of diagnosis in the United States range from 48 to 58 months
(Centres for Disease Control, 2014; Shattuck et al., 2009) and around 49 months in Australia
(Bent, Dissanayake, & Barbaro, 2015).
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The children and parents who participated in Studies 1 and 2 varied in terms of their
prior exposure to intervention. Specifically, in Study 1, Alan and his parents had received
more intervention and parent training, respectively, than the other children and parents in the
study. Further, in Study 2, Rick and Alex’s mothers had participated in parent training
programmes that were more similar to ESDM parent training than the other parents in the
study. Given that all parents improved in their use of the techniques and all children
improved on at least two outcome measures, this would suggest that the intervention was
effective regardless of individual’s prior exposure to intervention. However, it is also possible
that prior exposure to intervention does moderate individuals’ response to intervention.
Further, it may affect parents’ perceptions of the intervention. For example, Alan’s parents
may have perceived the ESDM intervention to be more socially acceptable because of their
reported negative perceptions of his ABA therapy. More research is needed to determine the
effect of prior exposure to intervention on children and parents’ response to ESDM therapy
and parent training.

The results of Studies 1 and 2 suggest that the children did not fully generalise their
use of skills that they learned with the therapist (Study 1) or with their mother (Study 2) to a
second person. This may be because a “train and hope” approach towards generalisation was
used (Stokes & Baer, 1977). In hindsight, it is perhaps not surprising that generalisation was
limited in that children were only taught to perform skills with one person (i.e., either with
the therapist in Study 1 or with the mother in Study 2). It has been recommended that
intervention should occur in multiple settings and with multiple people as a way of
programming for generalisation (Stokes & Baer, 1977). However, this was not possible in
Study 1 due to limited resources. The present approach to intervention might have been
improved by actively programming for generalisation, such as by having multiple people
provide the intervention in multiple environments (e.g. home, school, community).

Limitations

There were several limitations that were common to Studies 1 and 2, and indicate that
the findings of these studies should be interpreted with caution. First, the generalisability of
the findings from this study is limited due to the small number and limited diversity of
participants. Specifically, only nine children participated in these two studies and all of these
children were male, which is consistent with research which suggests that males are
4.5 (CDC, 2014) times more likely to be diagnosed with ASD than females. However, it is
not clear how effective this treatment would have been for young girls with ASD. Further,
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each of the parents in these studies, apart from Chris’ mother, was married or in a long-term
relationship, which is not representative of many New Zealand families (Statistics New
Zealand, 2013b). In Study 1, three of the children were New Zealand European and the other
child was Indian. Therefore, it is not clear how effective this intervention would have been
for children of other cultural backgrounds or ethnicities, such as with Maori or Pacifica
children. Thus, the findings of this study need to be replicated with a larger, and more diverse
sample of children with, or at risk for, ASD. Further, Studies 1 and 2 were only implemented
by one therapist/trainer (Waddington), therefore, it is not clear whether other
therapists/trainers would obtain similar results with similar types of children. Future research
could examine the influence of therapist training and experience on outcomes from early
interventions such as the ESDM.

Jacobson, Roberts, Berns, and McClinchy (1999) argue that for any improvement to
be considered clinically significant, an individual must develop to the point where their
behaviour approaches “normal functioning”. In Studies 1 and 2, the changes in the child
dependent variables were not measured in relation to the average, typical or normative levels
of performance, but rather in terms of gains from the child’s performance observed during the
baseline phase. These gains cannot be compared to any existing norms as it is not clear, for
example, how often a typically developing young child would imitate or be engaged with an
adult within a 10-min activity period. Therefore, it is not evident whether the children’s
improvements seen in Study 1 and Study 2 reached what would be viewed as the normal
range of functioning. The lack of such norms limits the conclusions which can be drawn
about the clinical significance of the behavioural changes obtained in Study 1 and Study 2
(Jacobson et al., 1999).

All of the dependent variables used in this study were proximal rather than distal
predictors of intervention success (Rogers, Estes, et al., 2012). Proximal outcomes are
behaviours that were directly targeted by the intervention such as utterances, engagement,
and imitation, whereas distal outcomes are more general measures of a variety of behaviours
such as intelligence, adaptive behaviour, and autism symptomology. Rogers, Estes et al.
(2012) stated that in order to show improvement on distal intervention outcomes, a child must
show “many behavioral changes, integrated into overall performance, generalized across
environments, and performed in a structured situation...” (p.1062). Therefore, as distal

measures were not used in Studies 1 and 2, it is not clear whether this level of behaviour
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change occurred for the children in these studies. This further limits the conclusions which
can be drawn about the clinical significance of the findings.

Further, it is possible that some of the outcome measures were not developmentally
appropriate for some of the children. Specifically, the percentage of intervals containing
functional utterances may not have been the most developmentally appropriate measure for
Chris and Jeevan in Study 1 or Dean and Rick in Study 2. This is because these four
participants already had relatively high levels of [unengaged] functional utterances during
baseline, and they also had intervention goals related to the quality (e.g. improvements in
grammar, learning different communicative functions) rather than the quantity of speech.
This may have been because these four children were older than the majority of children who
participated in previous ESDM parent training research which also used similar measures of
expressive language (Vismara et al., 2012; Vismara, Colombi, et al., 2009; Vismara,
McCormick et al., 2013; Vismara & Rogers, 2008). Thus, in order to more accurately
measure each child’s response to the intervention, it may have been more appropriate to
measure their progress towards specific [individualised] language goals, rather than adopting
a more generic measure related to the general increase in functional utterances. Indeed,
several other early intervention studies for children with ASD have used an individualised
approach to measuring expressive language (e.g. Kaiser et al., 2002; Kashinath et al., 2006)
On the other hand, certain well-validated generic measures, such as MLU or variation in
utterances, might be considered more appropriate for some children, such as children who
enter intervention with more advanced expressive language (Kaiser et al., 2000; Kasari,
Kaiser, et al., 2014).

The decision was made to adopt an interval recording procedure to measure child
engagement because engagement, as defined in this thesis, could have potentially occur for
extended time periods. In light of this and based on guidelines offered by Alberto and
Troutman (2009), it was deemed to be more appropriate to use interval recording as this
procedure is known to provide a good estimate of the duration of engagement, rather than
frequency of occurrence. However, functional utterances and imitation generally occur for
short periods of time, and therefore, it could be more appropriate to adopt a frequency
measure for these dependent variables, rather than using a partial interval recording method.
Although data were collected on the frequency of utterances, this was not the case for

imitation. Therefore, it is not possible to report the number of times (frequency) that each
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child imitated the therapist/parent during each session. That is because each interval may
have contained one or more instances of imitation (Alberto & Troutman, 2009).

Both partial-interval and whole-interval recording were used to measure child
engagement. It appears that partial-interval recording might have led to an overestimation of
engagement, while whole-interval recording might have led to an underestimation (Alberto &
Troutman, 2009). For example, if the child was engaged with their parent for 1 s of a 10-s
interval, then this would be coded as an instance or occurrence of partial engagement. Using
this method, the total percentage of partial engagement during a session could be very high
even if the child were only briefly engaged with their parent during a majority of 10-s
intervals of that session. On the other hand, if a child was engaged with their parent for 8 or
9-s during several 10-s interval, then this would not be coded as whole engagement.
Therefore, the total percentage of whole engagement for each session could be quite low,
even if the child was engaged with their parent for most of the time. As most of the children
(all except Idris and Charlie) had high partial engagement during the majority of intervention
sessions, this led to ceiling effects for this variable. In other words, the percentage of intervals
containing partial engagement was frequently between 90 and 100%, which indicated limited
“room for improvement”. This suggests that whole interval recording may be a more
appropriate measure of child engagement. This was also the case for functional utterances for
Chris, Jeevan, Dean, and Rick, as they spoke many times during each session.

Research suggests that the Non-overlap of All Pairs (NAP) metric is a valid measure
of effect size for interventions that are evaluated using single case experimental designs
(Parker & Vannest, 2009). The NAP can discriminate amongst different sets of data and
correlates well with other statistical measures of variance. However, any form of statistical
analysis in single case research is limited because there is a lack of independence within the
data points (Parker & Vannest, 2009). Further, this type of analysis provides an indication of
whether or not data points overlap between the baseline and intervention phases, but it does
not provide an indication of the size of the increase or decrease. For example, if Child A and
B both had between one and three functional utterances per session in baseline and this
increased to between four and five functional utterances per session in intervention for Child
A, and to between six and ten functional utterances in intervention for Child B, then the NAP
statistic for both Child A and Child B would be 1.0. Research also suggests effect size
estimates using partial and whole interval recording may have questionable validity (Ledford,

Ayres, Lane, & Lam, 2015). This could occur if the target behaviour did not have the same
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average duration during baseline versus intervention. In such cases it could be that the
method of recording may be more accurate in one phase compared to the other, which could
possibly result in a less accurate calculation of effect size.

There are also limitations to the multiple probe across participants design that was
used in Studies 1 and 2. Each participants’ baseline phase involved probes that did not occur
every week. This was because it was deemed to be unreasonable to ask families to participate
in baseline sessions for many weeks before the intervention was implemented. For example,
had Study 2 used a multiple baseline, rather than a multiple probe design, Rick’s family
would have participated in 11 weekly baseline sessions rather than six probes. However, the
intermittent nature of data collection in a multiple probe design means that it is generally
considered to be less rigorous than a multiple baseline design in which there is continuous
data collection during baseline (Kennedy, 2005). Specifically, multiple probe designs are
reported to be less sensitive to rapid increases or decreases in behaviour and are less able to
detect cyclical changes in behaviour (Kennedy, 2005).

The ESDM parent/therapist fidelity checklist that was used in Studies 1 and 2 is an
adapted, simplified version of the rating system used in previous ESDM research (Rogers &
Dawson, 2010). A simplified version was used because the observer who conducted the Pl
and 10A checks in Studies 1 and 2 was less versed in the ESDM programme and thus needed
a simplified checklist in order to be able to accurately record fidelity. The observer had
completed the ESDM introductory workshop and had read the ESDM therapist manual, but
she was not a certified ESDM therapist. With the simplified checklist, a high level IOA on
the rating of parent fidelity of implementation was obtained. This high level of IOA suggests
that the use of the simplified version of the fidelity rating system resulted in a reliable
measure of this dependent variable. However, because this simplified version was used for
Study 1 and Study 2, it is not possible to directly compare the fidelity results to those reported
in other ESDM studies that used a different fidelity checklist. Thus, this fidelity data should
be interpreted with caution. It is possible that a score of 80% fidelity on the simplified
checklist may have represented lower or higher quality of ESDM implementation than a
score of 80% fidelity on the original ESDM fidelity checklist. Also, due to the simplified
nature of the fidelity checklist used in Study 1 and Study 2, it is possible that important
elements of ESDM intervention were not measured. Future research could compare the

original ESDM fidelity rating system with the current simplified version.
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The results of this study may also have been influenced by researcher bias (Johnson &
Christensen, 2012). Specifically, the observers who analysed the videos were not blind to the
study phase or the aims of the study. Therefore, the results may have been influenced by what
the observers expected to see, rather than what they actually observed. For example, if they
expected the child to speak more during the intervention phase than the baseline phase, they
may have been more attentive to functional utterances when coding the intervention phase.
This would, therefore, artificially inflate the number of functional utterances in intervention
compared to baseline. However, the IOA checks indicated that there was high agreement
between observers, which suggests that the data collection was accurate. Nevertheless, in
future, the individuals who code the data should be blind to the study phase and, when
possible, the aims of the study.

The follow-up phase in Studies 1 and 2 only occurred 1 month after the intervention.
Therefore, it is not clear whether the children or parents maintained any gains from the
intervention in the longer term. It is particularly important to measure long-term follow-up
(e.g. 6 months to several years after intervention) as some research suggests that children
with ASD do not always maintain their improvements following early intervention, including
EIBI (Starr, Popovic, & McCall, 2016). Therefore, it is essential that more research is
conducted into the longer-term maintenance of child outcomes following low-intensity
therapist delivered intervention and parent maintenance of ESDM fidelity following parent
training.

Conclusion

There is evidence to suggest that early intervention may be particularly effective for
young children with ASD. The ESDM is one promising early intervention approach for
young children with ASD which combines aspects of behavioural, naturalistic and
developmental/relationship focused intervention approaches. Some research suggests that the
ESDM is an effective intervention approach when delivered intensively either one-on-one
and in groups. However, this type of intensive intervention is often prohibitively expensive
and there is a limited number of professionals who are trained to provide such interventions.
Studies 1 and 2 in this thesis evaluated ESDM delivery methods which could feasibly be
provided to a large number of children at a limited cost to families or service providers.
Specifically, Study 1 evaluated the effectiveness of 3 hours a week of home-based therapist
delivered ESDM intervention for 12 weeks for four young children with ASD. The results of

this study suggest that all four children had improvements in imitation, functional
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utterances/intentional vocalisations, and engagement during the intervention which were
maintained four weeks after treatment and generalised to some degree to their mothers. Study
2 evaluated the effectiveness of 1 hour a week of home-based parent training based on the
ESDM for 12 weeks for the parents of five young children with ASD. The results of this
study suggest that four of the five parents learned to implement the techniques with a high
degree of fidelity and that these improvements were generally maintained one month after
treatment. The children in this study also improved on at least two of the child-related
outcome measures and most of these improvements were maintained one month after
treatment. However, these improvements did not generalise to a second family member.
These generally promising results suggest that methods of ESDM intervention delivery that
require relative few hours of professional input may be effective in improving some
outcomes for young children with ASD. In future, researchers could focus on replicating and
extending these findings and further evaluating other low-intensity methods of delivering
early intervention to young children with ASD. In addition, more research is needed into the

relative effectiveness of parent training versus direct therapy.



212

REFERENCES

Alberto, P., & Troutman, A. C. (2009). Applied behavior analysis for teachers (8" Ed). New
Jersey: Prentice Hall.

Aldred, C., Green, J., & Adams, C. (2004). A new social communication intervention for
children with autism: pilot randomised controlled treatment study suggesting
effectiveness. Journal of Child Psychology and Psychiatry, 45(8), 1420-1430.
d0i:10.1111/j.1469-7610.2004.00338.x

American Psychiatric Association. (1980). Diagnostic and statistical manual of mental
disorders (3" Ed.). Washington, DC: American Psychiatric Publishing.

American Psychiatric Association. (2000). Diagnostic and statistical manual of mental
disorders (4™ Ed.-text revision). Washington, DC: American Psychiatric Publishing.

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental
disorders (5th Ed.). Arlington, VA: American Psychiatric Publishing.

American Psychological Association. (2016). Ethical principles of psychologists and code of
conduct. Washington, DC: American Psychological Association.

Anderson, D. K., Lord, C., Risi, S., DiLavore, P. S., Shulman, C., Thurm, A., ... & Pickles,
A. (2007). Patterns of growth in verbal abilities among children with autism spectrum
disorder. Journal of Consulting and Clinical Psychology, 75(4), 594-604. doi:
10.1037/0022-006X.75.4.594

Asperger, H. (1944). Die ,,Autistischen Psychopathen” im Kindesalter. European Archives of
Psychiatry and Clinical Neuroscience, 117(1), 76-136. doi:10.1007/BF01837709

Baer, D. M., Wolf, M. M., & Risley, T. R. (1968). Some current dimensions of applied
behavior analysis. Journal of Applied Behavior Analysis, 1(1), 91-97.
d0i:10.1901/jaba.1987.20-313

Bagner, D. M., & Graziano, P. A. (2013). Barriers to success in parent training for young
children with developmental delay: The role of cumulative risk. Behavior
Modification, 37(3), 356-377. doi:10.1177/0145445512465307

Bailey, A., Le Couteur, A., Gottesman, 1., Bolton, P., Simonoff, E., Yuzda, E., & Rutter, M.
(1995). Autism as a strongly genetic disorder: evidence from a British twin
study. Psychological Medicine, 25(01), 63-77. doi:10.1017/S0033291700028099

Bandura, A., Ross, D., & Ross, S. A. (1963). Imitation of film-mediated aggressive
models. The Journal of Abnormal and Social Psychology, 66(1), 3-11.
d0i:10.1037/h0048687



213

Barbaro, J., & Dissanayake, C. (2010). Prospective identification of autism spectrum
disorders in infancy and toddlerhood using developmental surveillance: the social
attention and communication study. Journal of Developmental & Behavioral
Pediatrics, 31(5), 376-385. doi:10.1097/DBP.0b013e3181df7f3c

Baron-Cohen, S., Allen, J., & Gillberg, C. (1992). Can autism be detected at 18 months? The
needle, the haystack, and the CHAT. The British Journal of Psychiatry, 161(6), 839-
843. d0i:10.1192/bjp.161.6.839

Baron-Cohen, S., Scott, F. J., Allison, C., Williams, J., Bolton, P., Matthews, F. E., &
Brayne, C. (2009). Prevalence of autism-spectrum conditions: UK school-based
population study. The British Journal of Psychiatry, 194(6), 500-5009.
d0i:10.1192/bjp.bp.108.059345

Barton, M. L., Dumont-Mathieu, T., & Fein, D. (2012). Screening young children for autism
spectrum disorders in primary practice. Journal of Autism and Developmental
Disorders, 42(6), 1165-1174. doi:10.1007/s10803-011-1343-5

Bellg, A. J., Borrelli, B., Resnick, B., Hecht, J., Minicucci, D. S., Ory, M., ... & Czajkowski,
S. (2004). Enhancing treatment fidelity in health behavior change studies: best
practices and recommendations from the NIH Behavior Change Consortium. Health
Psychology, 23(5), 443. doi:10.1037/0278-6133.23.5.443

Bent, C. A., Dissanayake, C., & Barbaro, J. (2015). Mapping the diagnosis of autism
spectrum disorders in children aged under 7 years in Australia, 2010-2012. The
Medical Journal of Australia, 202(6), 317-320. doi:10.5694/mja14.00328

Bibby, P., Eikeseth, S., Martin, N. T., Mudford, O. C., & Reeves, D. (2002). Progress and
outcomes for children with autism receiving parent-managed intensive
interventions. Research in Developmental Disabilities, 23(1), 81-104. doi:
10.1016/S0891-4222(02)00095-1

Boisvert, M., Lang, R., Andrianopoulos, M., & Boscardin, M. L. (2010). Telepractice in the
assessment and treatment of individuals with autism spectrum disorders: A systematic
review. Developmental Neurorehabilitation, 13(6), 423-432.
d0i:10.3109/17518423.2010.499889

Bolton, P., Macdonald, H., Pickles, A., Rios, P. A., Goode, S., Crowson, M., ... & Rutter, M.
(1994). A case-control family history study of autism. Journal of child Psychology
and Psychiatry, 35(5), 877-900. d0i:10.1111/j.1469-7610.1994.tb02300.x



214

Borrelli, B., Sepinwall, D., Ernst, D., Bellg, A. J., Czajkowski, S., Breger, R., ... & Resnick,
B. (2005). A new tool to assess treatment fidelity and evaluation of treatment fidelity
across 10 years of health behavior research. Journal of Consulting and Clinical
Psychology, 73(5), 852. doi:10.1037/0022-006X.73.5.852

Bouder, J. N., Spielman, S., & Mandell, D. S. (2009). Brief report: quantifying the impact of
autism coverage on private insurance premiums. Journal of Autism and
Developmental Disorders, 39(6), 953-957. doi:10.1007/s10803-009-0701-z

Bradshaw, J., Steiner, A. M., Gengoux, G., & Koegel, L. K. (2015). Feasibility and
effectiveness of very early intervention for infants at-risk for autism spectrum
disorder: A systematic review. Journal of Autism and Developmental
Disorders, 45(3), 778-794. doi:10.1007/s10803-014-2235-2

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research
in Psychology, 3(2), 77-101. doi:10.1191/1478088706qp0630a

Brinkmann, S. & Kvale, S. (2015). InterViews: Learning the craft of qualitative research
interviewing (3rd ed.). London: Sage.

Brookman-Frazee, L. (2004). Using parent/clinician partnerships in parent education
programs for children with autism. Journal of Positive Behavior Interventions, 6(4),
195-213. d0i:10.1177/10983007040060040201

Bryson, S. E., McDermott, D., Rombough, V., Brian, J., & Zwaigenbaum, L. (2000). The
autism observation scale for infants. Toronto, ON: Unpublished Scale.

Cadogan, S., & McCrimmon, A. W. (2015). Pivotal response treatment for children with
autism spectrum disorder: A systematic review of research quality. Developmental
Neurorehabilitation, 18(2), 137-144. doi:10.3109/17518423.2013.845615

Carr, E. G., & Durand, V. M. (1985). Reducing behavior problems through functional
communication training. Journal of Applied Behavior Analysis, 18(2), 111-126.
d0i:10.1901/jaba.1985.18-111

Carter, A. S., Messinger, D. S., Stone, W. L., Celimli, S., Nahmias, A. S., & Yoder, P.
(2011). A randomized controlled trial of Hanen’s ‘More Than Words’ in toddlers with
early autism symptoms. Journal of Child Psychology and Psychiatry, 52(7), 741-752.
doi:10.1111/j.1469-7610.2011.02395.x

Catania, A. C. (2017). The ABCs of behavior analysis: An introduction to behavior and

learning. Cornwall-on-Hudson, NY: Sloan Publishing



215

Centers for Disease Control (2014). Prevalence of autism spectrum disorder among
children aged 8 years—autism and developmental disabilities monitoring network,
11 sites, United States, 2010. Morbidity and Mortality Weekly Report. Surveillance
Summaries, 63, 1-22.

Chang, Y. C., Shire, S. Y., Shih, W., Gelfand, C., & Kasari, C. (2016). Preschool deployment
of evidence-based social communication intervention: JASPER in the
classroom. Journal of Autism and Developmental Disorders, 46(6), 2211-2223.
d0i:10.1007/s10803-016-2752-2

Charlop-Christy, M. H., & Carpenter, M. H. (2000). Modified incidental teaching sessions: A
procedure for parents to increase spontaneous speech in their children with
autism. Journal of Positive Behavior Interventions, 2(2), 98-112.
d0i:10.1177/109830070000200203

Chasson, G. S., Harris, G. E., & Neely, W. J. (2007). Cost comparison of early intensive
behavioral intervention and special education for children with autism. Journal of
Child and Family Studies, 16(3), 401-413. doi:10.1007/s10826-006-9094-1

Chawarska, K., Klin, A., Paul, R., & Volkmar, F. (2007). Autism spectrum disorder in the
second year: Stability and change in syndrome expression. Journal of Child
Psychology and Psychiatry, 48(2), 128-138. d0i:10.1111/].1469-7610.2006.01685.x

Chawarska, K., Macari, S., & Shic, F. (2013). Decreased spontaneous attention to social
scenes in 6-month-old infants later diagnosed with autism spectrum
disorders. Biological Psychiatry, 74(3), 195-203. doi:10.1016/j.biopsych.2012.11.022

Cidav, Z., Marcus, S. C., & Mandell, D. S. (2012). Implications of childhood autism for
parental employment and earnings. Pediatrics, 129(4), 617-623.
d0i:10.1542/peds.2011-2700

Cidav, Z., Munson, J., Estes, A., Dawson, G., Rogers, S., & Mandell, D. (2017). Cost offset
associated with Early Start Denver Model for children with autism. Journal of the
American Academy of Child & Adolescent Psychiatry, 56(9), 777-783.
d0i:10.1016/j.jaac.2017.06.007

Cividini-Motta, C., & Ahearn, W. H. (2013). Effects of two variations of differential
reinforcement on prompt dependency. Journal of Applied Behavior Analysis, 46(3),
640-650. doi:10.1002/jaba.67



216

Colombi, C., Narzisi, A., Ruta, L., Cigala, V., Gagliano, A., Pioggia, G., ... & Muratori, F.
(2016). Implementation of the Early Start Denver Model in an Italian
community. Autism, advance online publication. doi:10.1177/1362361316665792

Coolican, J., Smith, I. M., & Bryson, S. E. (2010). Brief parent training in pivotal response
treatment for preschoolers with autism. Journal of Child Psychology and
Psychiatry, 51(12), 1321-1330. d0i:10.1111/j.1469-7610.2010.02326.x

Courchesne, E., & Pierce, K. (2005). Brain overgrowth in autism during a critical time in
development: implications for frontal pyramidal neuron and interneuron development
and connectivity. International Journal of Developmental Neuroscience, 23(2), 153-
170. doi:10.1016/j.ijdevneu.2005.01.003

Darrou, C., Pry, R., Pernon, E., Michelon, C., Aussilloux, C., & Baghdadli, A. (2010).
Outcome of young children with autism: does the amount of intervention influence
developmental trajectories? Autism, 14(6), 663-677. doi:10.1177/1362361310374156

Davis, N. O., & Carter, A. S. (2008). Parenting stress in mothers and fathers of toddlers with
autism spectrum disorders: Associations with child characteristics. Journal of Autism
and Developmental Disorders, 38(7), 1278-1291. doi:10.1007/s10803-007-0512-z

Davis, J. M., & Finke, E. H. (2015). The experience of military families with children with
autism spectrum disorders during relocation and separation. Journal of Autism and
Developmental Disorders, 45(7), 2019-2034. doi:10.1007/s10803-015-2364-2

Dawson, G. (2008). Early behavioral intervention, brain plasticity, and the prevention of
autism spectrum disorder. Development and Psychopathology, 20(03), 775-803. doi:
10.1017/S0954579408000370

Dawson, G., & Bernier, R. (2013). A quarter century of progress on the early detection and
treatment of autism spectrum disorder. Development and Psychopathology, 25(4),
1455-1472. doi:10.1017/S0954579413000710

Dawson, G., Bernier, R., & Ring, R. H. (2012). Social attention: a possible early indicator of
efficacy in autism clinical trials. Journal of Neurodevelopmental Disorders, 4(1), 11.
d0i:10.1186/1866-1955-4-11

Dawson, G., Carver, L., Meltzoff, A. N., Panagiotides, H., McPartland, J., & Webb, S. J.
(2002). Neural correlates of face and object recognition in young children with autism
spectrum disorder, developmental delay, and typical development. Child
Development, 73(3), 700-717. doi:10.1111/1467-8624.00433



217

Dawson, G., Hill, D., Spencer, A., Galpert, L., & Watson, L. (1990). Affective exchanges
between young autistic children and their mothers. Journal of Abnormal Child
Psychology, 18(3), 335-345. doi:10.1007/BF00916569

Dawson, G., Jones, E. J. H., Merkle, K., Venema, K., Lowy, R., Faja, S., .. . Webb, S. J.
(2012). Early behavioral intervention is associated with normalized brain activity in
young children with autism. Journal of the American Academy of Child and
Adolescent Psychiatry, 51(11), 1150-1159. doi:10.1016/j.jaac.2012.08.018

Dawson, G., Rogers, S., Munson, J., Smith, M., Winter, J., Greenson, J., . .. Varley, J.
(2010). Randomized, controlled trial of an intervention for toddlers with autism: The
early start Denver model. Pediatrics, 125(1), 17-23. doi:10.1542/peds.2009-0958

Dawson, G., Webb, S. J., & McPartland, J. (2005). Understanding the nature of face
processing impairment in autism: insights from behavioral and electrophysiological
studies. Developmental Neuropsychology, 27(3), 403-424.
d0i:10.1207/s15326942dn2703_6

DeLeon, I. G., & lwata, B. A. (1996). Evaluation of a multiple-stimulus presentation format
for assessing reinforcer preferences. Journal of Applied Behavior Analysis, 29(4),
519-533. d0i:10.1901/jaba.1996.29-519

Devescovi, R., Monasta, L., Mancini, A., Bin, M., Vellante, V., Carrozzi, M., & Colombi, C.
(2016). Early diagnosis and early start Denver model intervention in autism spectrum
disorders delivered in an Italian public health system service. Neuropsychiatric
Disease and Treatment, 12, 1379-1384. doi:10.2147/NDT.S106850

Diamond, G. S., Liddle, H. A., Wintersteen, M. B., Dennis, M. L., Godley, S. H., & Tims, F.
(2006). Early therapeutic alliance as a predictor of treatment outcome for adolescent
cannabis users in outpatient treatment. The American Journal on Addictions, 15, 26-
33. doi:10.1080/10550490601003664

Dinnebeil, L. A., Hale, L. M., & Rule, S. (1996). A qualitative analysis of parents' and
service coordinators' descriptions of variables that influence collaborative
relationships. Topics in Early Childhood Special Education, 16(3), 322-347. doi:
10.1177/027112149601600305

Dissanayake, C., & Crossley, S. A. (1996). Proximity and sociable behaviours in autism:
Evidence for attachment. Journal of Child Psychology and Psychiatry, 37(2), 149-
156. doi:10.1111/j.1469-7610.1996.tb01386.x



218

Dudding, C. C. (2009). Digital videoconferencing applications across the
disciplines. Communication Disorders Quarterly, 30(3), 178-182.
d0i:10.1177/1525740108327449

Dunlap, G. (1984). The influence of task variation and maintenance tasks on the learning and
affect of autistic children. Journal of Experimental Child Psychology, 37(1), 41-64.
d0i:10.1016/0022-0965(84)90057-2

Dunlap, G., & Koegel, R. L. (1980). Motivating autistic children through stimulus
variation. Journal of Applied Behavior Analysis, 13(4), 619-627.
d0i:10.1901/jaba.1980.13-619

Eapen, V., Crnéec, R., & Walter, A. (2013). Clinical outcomes of an early intervention
program for preschool children with autism spectrum disorder in a community group
setting. BMC Pediatrics, 13(1), 1-9. doi:10.1186/1471-2431-13-3.

Eapen, V., Crncec, R., & Walter, A. (2016). There are gains, but can we tell for whom and
why. Predictors of treatment response following group Early Start Denver Model
intervention in preschool-aged children with autism spectrum disorder. Autism
Open Access, 6(168), 1-11. doi:10.4172/2165-7890.1000168

Eikeseth, S. (2008). Outcome of comprehensive psycho-educational interventions for young
children with autism. Research in Developmental Disabilities, 30(1), 158-178. doi:
10.1016/j.ridd.2008.02.003

Eikeseth, S., Smith, T., Jahr, E., & Eldevik, S. (2002). Intensive behavioral treatment at
school for 4-to 7-year-old children with autism: A 1-year comparison controlled
study. Behavior Modification, 26(1), 49-68. doi:10.1177/0145445502026001004

Eikeseth, S., Smith, T., Jahr, E., & Eldevik, S. (2007). Outcome for children with autism who
began intensive behavioral treatment between ages 4 and 7: A comparison controlled
study. Behavior Modification, 31(3), 264-278. d0i:10.1177/0145445506291396

Elder, J. H., Valcante, G., Yarandi, H., White, D., & Elder, T. H. (2005). Evaluating in-home
training for fathers of children with autism using single-subject experimentation and
group analysis methods. Nursing Research, 54(1), 22-32.

Eldevik, S., Eikeseth, S., Jahr, E., & Smith, T. (2006). Effects of low-intensity behavioral
treatment for children with autism and mental retardation. Journal of Autism and
Developmental Disorders, 36(2), 211-224. doi:10.1007/s10803-005-0058-x

Elsabbagh, M., Divan, G., Koh, Y. J., Kim, Y. S., Kauchali, S., Marcin, C., ... & Yasamy, M.
T. (2012). Global prevalence of autism and other pervasive developmental



219

disorders. Autism Research, 5(3), 160-179. doi:10.1002/aur.239

Estes, A., Munson, J., Rogers, S. J., Greenson, J., Winter, J., & Dawson, G. (2015). Long-
term outcomes of early intervention in 6-year-old children with autism spectrum
disorder. Journal of the American Academy of Child & Adolescent Psychiatry, 54(7),
580-587. doi:10.1016/j.jaac.2015.04.005

Estes, A., Rivera, V., Bryan, M., Cali, P., & Dawson, G. (2011). Discrepancies between
academic achievement and intellectual ability in higher-functioning school-aged
children with autism spectrum disorder. Journal of Autism and Developmental
Disorders, 41(8), 1044-1052. doi:10.1007/s10803-010-1127-3

Estes, A., Vismara, L., Mercado, C., Fitzpatrick, A., Elder, L., Greenson, J., . .. Rogers, S.
(2014). The impact of parent delivered intervention on parents of very young children
with autism. Journal of Autism and Developmental Disorders, 44(2), 353-365.
d0i:10.1007/s10803-013-1874-z

Evans, I. M., Rucklidge, J. J., & O'Driscoll, M. P. (Eds.). (2007). Professional practice of
psychology in Aotearoa New Zealand. Wellington, New Zealand: New Zealand
Psychological Society.

Evans, J. D. (1996). Straightforward statistics for the behavioral sciences. Pacific Grove,
CA: Brooks/Cole Publishing.

Fava, L., & Strauss, K. (2014). Response to early intensive behavioral intervention for
autism—An umbrella approach to issues critical to treatment
individualisation. International Journal of Developmental Neuroscience, 39, 49-58.
doi:10.1016/j.ijdevneu.2014.05.004

Feldman, R. S. (2014). Life span development: A topical approach (2nd. Ed). Essex,
England: Pearson Education Limited.

Fernell, E., Hedvall, A., Westerlund, J., Carlsson, L. H., Eriksson, M., Olsson, M. B., ... &
Gillberg, C. (2011). Early intervention in 208 Swedish preschoolers with autism
spectrum disorder. A prospective naturalistic study. Research in Developmental
Disabilities, 32(6), 2092-2101. doi:10.1016/j.ridd.2011.08.002

Ferster, C. B., & DeMyer, M. K. (1961). The development of performances in autistic
children in an automatically controlled environment. Journal of Chronic
Diseases, 13(4), 312-345. doi:10.1016/B978-0-08-010054-8.50047-2

Flanagan, H. E., Perry, A., & Freeman, N. L. (2012). Effectiveness of large-scale community-

based intensive behavioral intervention: a waitlist comparison study exploring



220

outcomes and predictors. Research in Autism Spectrum Disorders, 6(2), 673-682. doi:
10.1016/j.rasd.2011.09.011

Flippin, M., & Crais, E. R. (2011). The need for more effective father involvement in early
autism intervention: A systematic review and recommendations. Journal of Early
Intervention, 33(1), 24-50. doi:10.1177/1053815111400415

Forehand, R., & Kotchick, B. A. (2016). Cultural diversity: A wake-up call for parent
training—republished article. Behavior Therapy, 47(6), 981-992.
d0i:10.1016/j.beth.2016.11.010

Foster, S. L., & Mash, E. J. (1999). Assessing social validity in clinical treatment research:
Issues and procedures. Journal of Consulting and Clinical Psychology, 67(3), 308-
319. d0i:10.1037/0022-006X.67.3.308

Franco, J. H., Davis, B. L., & Davis, J. L. (2013). Increasing social interaction using
prelinguistic milieu teaching with nonverbal school-age children with
autism. American Journal of Speech-Language Pathology, 22(3), 489-502.
d0i:10.1044/1058-0360(2012/10-0103)

Frederickson, N. (2002). Evidence-based practice and educational psychology.

Educational and Child Psychology, 19(3), 96-111.

Freitag, C. M., Feineis-Matthews, S., Valerian, J., Teufel, K., & Wilker, C. (2012). The
Frankfurt early intervention program FFIP for preschool aged children with autism
spectrum disorder: a pilot study. Journal of Neural Transmission, 119(9), 1011-1021.
Retrieved from:10.1007/s00702-012-0792-0

Frost, L., & Bondy, A. (2002). The picture exchange communication system training manual.
Newark, DE: Pyramid Educational Products, Incorporated.

Fulton, E., Eapen, V., Crnéec, R., Walter, A., & Rogers, S. (2014). Reducing maladaptive
behaviors in preschool-aged children with autism spectrum disorder using the early
start Denver model. Frontiers in Pediatrics, 2(40), 1-9. doi:10.3389/fped.2014.00040

Fusch, P. & Ness, L.R. (2015). Are we there yet? Data saturation in qualitative research. The
Qualitative Report, 20(9), 1408-1416.
http://www.nova.edu/ssss/QR/QR20/9/fusch1.pdf

Geschwind, D. H., & Levitt, P. (2007). Autism spectrum disorders: Developmental
disconnection syndromes. Current Opinion in Neurobiology, 17(1), 103-111. doi:
10.1016/j.conb.2007.01.009



221

Goods, K. S., Ishijima, E., Chang, Y. C., & Kasari, C. (2013). Preschool based JASPER
intervention in minimally verbal children with autism: Pilot RCT. Journal of Autism
and Developmental Disorders, 43(5), 1050-1056. doi:10.1007/s10803-012-1644-3

Granpeesheh, D., Dixon, D. R., Tarbox, J., Kaplan, A. M., & Wilke, A. E. (2009). The effects
of age and treatment intensity on behavioural intervention outcomes for children with
autism spectrum disorders. Research in Autism Spectrum Disorders, 3(4), 1014-1022.
d0i:10.1016/j.rasd.2009.06.007

Gray, C. A., & Garand, J. D. (1993). Social stories: Improving responses of students with
autism with accurate social information. Focus on Autistic Behavior, 8(1), 1-10.
d0i:10.1177/108835769300800101

Green, J., Charman, T., McConachie, H., Aldred, C., Slonims, V., Howlin, P., ... & Barrett,
B. (2010). Parent-mediated communication-focused treatment in children with autism
(PACT): a randomised controlled trial. The Lancet, 375(9732), 2152-2160. doi:
10.1016/S0140-6736(10)60587-9

Greenspan, S. |., DeGangi, G. A., & Wieder, S. (2001). The functional emotional assessment
scale (FEAS) for infancy and early childhood: Clinical and research applications.
Bethesda, MD: Interdisciplinary Council on Developmental and Learning Disorders.

Greenspan, S. ., & Wieder, S. (1997). Developmental patterns and outcomes in infants and
children with disorders in relating and communicating: A chart review of 200 cases of
children with autistic spectrum diagnoses. Journal of Developmental and Learning
Disorders, 1, 87-142.

Grindle, C. F., Kovshoff, H., Hastings, R. P., & Remington, B. (2009). Parents’ experiences
of home-based applied behavior analysis programs for young children with
autism. Journal of Autism and Developmental Disorders, 39(1), 42-56.
d0i:10.1007/s10803-008-0597-z

Gutstein, S. (2001) Solving the Relationship Puzzle. Arlington, TX: Future Horizons.

Gutstein, S. E., Burgess, A. F., & Montfort, K. (2007). Evaluation of the relationship
development intervention program. Autism, 11(5), 397-411.
d0i:10.1177/1362361307079603

Hancock, T. B., & Kaiser, A. P. (2002). The effects of trainer-implemented enhanced milieu
teaching on the social communication of children with autism. Topics in Early
Childhood Special Education, 22(1), 39-54. d0i:10.1177/027112140202200104



222

Hanft, B. E., Rush, D. D., & Shelden, M. L. (2004). Coaching families and colleagues in
early childhood. Baltimore: Paul H. Brookes Publishing Co.

Hardan, A. Y., Gengoux, G. W., Berquist, K. L., Libove, R. A., Ardel, C. M., Phillips, J., ...
& Minjarez, M. B. (2015). A randomized controlled trial of pivotal response
treatment group for parents of children with autism. Journal of Child Psychology and
Psychiatry, 56(8), 884-892. d0i:10.1111/jcpp.12354

Harris, S. L., & Handleman, J. S. (2000). Age and 1Q at intake as predictors of placement for
young children with autism: A four-to six-year follow-up. Journal of Autism and
Developmental Disorders, 30(2), 137-142. doi:10.1023/A:1005459606120

Hart, B. M., & Risley, T. R. (1968). Establishing use of descriptive adjectives in the
spontaneous speech of disadvantaged preschool children. Journal of Applied Behavior
Analysis, 1(2), 109. doi:10.1901/jaba.1968.1-109

Hart, B., & Risley, T. R. (1975). Incidental teaching of language in the preschool. Journal of
Applied Behavior Analysis, 8(4), 411-420. doi:10.1901/jaba.1975.8-411

Hattie, J., & Timperley, H. (2007). The power of feedback. Review of Educational Research,
77(1), 81-112. doi:10.3102/003465430298487

Hemmeter, M. L., & Kaiser, A. P. (1994). Enhanced milieu teaching: Effects of parent-
implemented language intervention. Journal of Early Intervention, 18(3), 269-289.
d0i:10.1177/105381519401800303

Hiroto, D. S. (1974). Locus of control and learned helplessness. Journal of Experimental
Psychology, 102(2), 187. do0i:10.1037/h0035910

Hiroto, D. S., & Seligman, M. E. (1975). Generality of learned helplessness in man. Journal
of Personality and Social Psychology, 31(2), 311. doi:10.1037/h0076270

Holland, D., Chang, L., Ernst, T. M., Curran, M., Buchthal, S. D., Alicata, D., ... &
Kuperman, J. M. (2014). Structural growth trajectories and rates of change in the first
3 months of infant brain development. JAMA Neurology, 71(10), 1266-1274. doi:
10.1001/jamaneurol.2014.1638

Houghton, K., Schuchard, J., Lewis, C., & Thompson, C. K. (2013). Promoting child-
initiated social-communication in children with autism: Son-Rise Program
intervention effects. Journal of Communication Disorders, 46(5), 495-506.
doi:10.1016/j.jcomdis.2013.09.004

Howlin, P. (2000). Outcome in adult life for more able individuals with autism
or Asperger syndrome. Autism, 4, 63-82. doi:10.1177/1362361300004001005



223

Howlin, P., & Moore, A. (1997). Diagnosis in autism: a survey of over 1200 patients in the
UK. Autism, 1(2), 135-162. doi:10.1177/1362361397012003

Hus, V., & Lord, C. (2014). The autism diagnostic observation schedule, module 4: Revised
algorithm and standardized severity scores. Journal of Autism and Developmental
Disorders, 44, 1996-2012. 10.1007/s10803-014-2080-3

Ingersoll, B. (2010a). Brief report: Pilot randomized controlled trial of reciprocal imitation
training for teaching elicited and spontaneous imitation to children with autism.
Journal of Autism and Developmental Disorders, 40, 1154-1160. doi:
10.1007/s10803-010-0966-2

Ingersoll, B. R. (2010b). Teaching social communication: A comparison of naturalistic
behavioral and development, social pragmatic approaches for children with
Autism Spectrum Disorders. Journal of Positive Behavior Interventions, 12(1), 33-43.
d0i:10.1177/1098300709334797

Ingersoll, B. R., Dvortcsak, A., Whalen, C., & Sikora, D. (2005). The effects of a
developmental, social—Pragmatic language intervention on rate of expressive
language production in young children with autistic spectrum disorders. Focus on
Autism and Other Developmental Disabilities, 20(4), 213-222.
doi:10.1177/10883576050200040301

Ingersoll, B., & Gergans, S. (2007). The effect of a parent-implemented imitation
intervention on spontaneous imitation skills in young children with autism. Research
in Developmental Disabilities, 28(2), 163-175. doi:10.1016/j.ridd.2006.02.004

Ingersoll, B., Lewis, E., & Kroman, E. (2007). Teaching the imitation and spontaneous use of
descriptive gestures in young children with autism using a naturalistic behavioral
intervention. Journal of Autism and Developmental Disorders, 37(8), 1446-1456. doi:
10.1007/s10803-006-0221-z

Ingersoll, B., & Schreibman, L. (2006). Teaching reciprocal imitation skills to young children
with autism using a naturalistic behavioral approach: effects on language, pretend
play, and joint attention. Journal of Autism and Developmental Disorders, 36(4),
487-505. doi:10.1007/s10803-006-0221-z

Ingersoll, B. R., & Wainer, A. L. (2013). Pilot study of a school-based parent training
program for preschoolers with ASD. Autism, 17(4), 434-448.
d0i:10.1177/1362361311427155



224

Interdisciplinary Council of Development and Learning (n.d.). DIR® research and evidence.
Retrieved from:http://www.icdl.com/research.

Iverson, J. M., & Wozniak, R. H. (2007). Variation in vocal-motor development in infant
siblings of children with autism. Journal of Autism and Developmental
Disorders, 37(1), 158-170. doi:10.1007/s10803-006-0339-z

Jacobson, N. S., Roberts, L. J., Berns, S. B., & McGlinchey, J. B. (1999). Methods for
defining and determining the clinical significance of treatment effects: description,
application, and alternatives. Journal of Consulting and Clinical Psychology, 67(3),
300. doi:10.1037/0022-006X.67.3.300

Johnson, B., & Christensen, L. (2007). Educational research: Quantitative, qualitative, and
mixed approaches (3 ed.). Thousand Oaks CA: Sage.

Johnson, E., & Hastings, R. P. (2002). Facilitating factors and barriers to the implementation
of intensive home-based behavioural intervention for young children with
autism. Child: Care, Health and Development, 28(2), 123-129. doi:10.1046/].1365-
2214.2002.00251.x

Johnson, C. P., & Myers, S. M. (2007). Identification and evaluation of children with autism
spectrum disorders. Pediatrics, 120(5), 1183-1215. doi:10.1542/peds.2007-2361

Jones, W., & Klin, A. (2013). Attention to eyes is present but in decline in 2-6-month-old
infants later diagnosed with autism. Nature, 504(7480), 427-431. doi:
0.1038/nature12715

Kaale, A., Smith, L., & Sponheim, E. (2012). A randomized controlled trial of preschool-
based joint attention intervention for children with autism. Journal of Child
Psychology and Psychiatry, 53(1), 97-105. doi:10.1111/j.1469-7610.2011.02450.x

Kaiser, A. P., Hancock, T. B., & Nietfeld, J. P. (2000). The effects of parent-implemented
enhanced milieu teaching on the social communication of children who have
autism. Early Education and Development, 11(4), 423-446.
d0i:10.1207/s15566935eed1104_4

Kaiser, A. P., & Roberts, M. Y. (2013). Parent-implemented enhanced milieu teaching with
preschool children who have intellectual disabilities. Journal of Speech, Language,
and Hearing Research, 56(1), 295-309. doi:10.1044/1092-4388(2012/11-0231)

Kamp-Becker, 1., Smidt, J., Ghahreman, M., Heinzel-Gutenbrunner, M., Becker, K., &
Remschmidt, H. (2010). Categorical and dimensional structure of autism spectrum



225

disorders: The nosologic validity of Asperger syndrome. Journal of Autism and
Developmental Disorders, 40(8), 921-929. doi:10.1007/s10803-010-0939-5

Kanner, L. (1943). Autistic disturbances of affective contact. Nervous Child, 2, 217-250.

Karaaslan, O., Diken, I. H., & Mahoney, G. (2011). A randomized control study of
responsive teaching with young Turkish children and their mothers. Topics in Early
Childhood Special Education, 33(1), 18-27. doi:10.1177/0271121411429749

Kasari, C., Gulsrud, A. C., Wong, C., Kwon, S., & Locke, J. (2010). Randomized controlled
caregiver mediated joint engagement intervention for toddlers with autism. Journal of
Autism and Developmental Disorders, 40(9), 1045-1056. doi:10.1007/s10803-010-
0955-5

Kasari, C., Kaiser, A., Goods, K., Nietfeld, J., Mathy, P., Landa, R., ... & Almirall, D.
(2014). Communication interventions for minimally verbal children with autism: A
sequential multiple assignment randomized trial. Journal of the American Academy of
Child & Adolescent Psychiatry, 53(6), 635-646. doi:10.1016/j.jaac.2014.01.019

Kasari, C., Lawton, K., Shih, W., Barker, T. V., Landa, R., Lord, C., ... & Senturk, D. (2014).
Caregiver-mediated intervention for low-resourced preschoolers with autism: an
RCT. Pediatrics, 134(1), 72-79. doi:10.1542/peds.2013-3229

Kashinath, S., Woods, J., & Goldstein, H. (2006). Enhancing generalized teaching strategy
use in daily routines by parents of children with autism. Journal of Speech, Language,
and Hearing Research, 49(3), 466-485. doi:10.1044/1092-4388(2006/036)

Kaufman, B. N., & Kaufman, S. (1976). Son-Rise. New York: Harper-Collins.

Kennedy, C. (2005). Single-case designs for educational research. Boston, MA: Pearson.

Kennedy, D. P., & Courchesne, E. (2008). The intrinsic functional organisation of the brain is
altered in autism. Neuroimage, 39(4), 1877-1885.
doi:10.1016/j.neuroimage.2007.10.052

Kim, J. A., Szatmari, P., Bryson, S. E., Streiner, D. L., & Wilson, F. J. (2000). The
prevalence of anxiety and mood problems among children with autism and Asperger
syndrome. Autism, 4(2), 117-132. doi:10.1177/1362361300004002002

Kim, S. H., & Lord, C. (2012). New autism diagnostic interview-revised algorithms for
toddlers and young preschoolers from 12 to 47 months of age. Journal of Autism and
Developmental Disorders, 42, 82-93. doi:10.1007/s10803-011-1213-1

Kim, S. H., Thurm, A., Shumway, S., & Lord, C. (2013). Multisite study of new Autism

Diagnostic Interview-Revised (ADI-R) algorithms for toddlers and young



226

preschoolers. Journal of Autism and Developmental Disorders, 43, 1527-1538. doi:
10.1007/s10803-012-1696-4

King, M., & Bearman, P. (2009). Diagnostic change and the increased prevalence of
autism. International Journal of Epidemiology, 38(5), 1224-1234. doi:
10.1093/ije/dyp261

Klintwall, L., Eldevik, S., & Eikeseth, S. (2015). Narrowing the gap: Effects of intervention
on developmental trajectories in autism. Autism, 19(1), 53-63. doi:
10.1177/1362361313510067

Knowles, M. S. (1980). The modern practice of adult education: From pedagogy to
andragogy (2" ed.). New York: Cambridge Books.

Koegel, L. K., Ashbaugh, K., & Koegel, R. L. (2016). Pivotal response treatment. In R. Lang
et al. (Ed.), Early intervention for young children with autism spectrum disorder (pp.
85-112). New York, NY: Springer.

Koegel, R. L., Dunlap, G., & Dyer, K. (1980). Intertrial interval duration and learning in
autistic children. Journal of Applied Behavior Analysis, 13(1), 91-99. doi:
10.1901/jaba.1980.13-91

Koegel, R. L., Dyer, K., & Bell, L. K. (1987). The influence of child-preferred activities on
autistic children’s social behavior. Journal of Applied Behavior Analysis, 20(3), 243-
252. d0i:10.1901/jaba.1987.20-243

Koegel, R. L., & Egel, A. L. (1979). Motivating autistic children. Journal of Abnormal
Psychology, 88(4), 418-426. doi:10.1037/0021-843X.88.4.418

Koegel, R. L., & Mentis, M. (1985). Motivation in childhood autism: Can they or won't they?
Journal of Child Psychology and Psychiatry, 26(2), 185-191. doi:10.1111/j.1469-
7610.1985.th02259.x

Koegel, R. L., O’Dell, M., & Dunlap, G. (1988). Producing speech use in nonverbal autistic
children by reinforcing attempts. Journal of Autism and Developmental Disorders,
18(4), 525-538. d0i:10.1007/BF02211871

Koegel, R. L., & Williams, J. A. (1980). Direct versus indirect response-reinforcer
relationships in teaching autistic children. Journal of Abnormal Child Psychology,
8(4), 537-547. doi:10.1007/BF00916505

Kuhl, P. K. (2007). Is speech learning ‘gated’ by the social brain? Developmental Science,
10, 110-120. doi:10.1111/j.1467-7687.2007.00572.x

Kuriakose, S. & Shalev, R. (2016). Early diagnostic assessment. In R. Lang et al. (Ed.), Early



227

intervention for young children with autism spectrum disorder (pp. 85-112). New
York, NY: Springer.

La Malfa, G., Lassi, S., Bertelli, M., Salvini, R., & Placidi, G. F. (2004). Autism and
intellectual disability: a study of prevalence on a sample of the Italian
population. Journal of Intellectual Disability Research, 48(3), 262-267. doi:
10.1111/.1365-2788.2003.00567.x

Landa, R. J., Holman, K. C., O’Neill, A. H., & Stuart, E. A. (2011). Intervention targeting
development of socially synchronous engagement in toddlers with autism spectrum
disorder: a randomized controlled trial. Journal of Child Psychology and
Psychiatry, 52(1), 13-21. doi:10.1111/j.1469-7610.2010.02288.x

Landa, R. J., & Kalb, L. G. (2012). Long-term outcomes of toddlers with autism spectrum
disorders exposed to short-term intervention. Pediatrics, 130(Supplement 2), S186-
$190. doi:10.1542/peds.2012-0900Q

Lang, R., Hancock, T. B., & Singh, N. N. (2016). Overview of early intensive behavioural
intervention for children with autism. In R. Lang et al. (Ed.), Early intervention for
young children with autism spectrum disorder (pp. 85-112). New York, NY: Springer.

Laverty, S. M. (2003). Hermeneutic phenomenology and phenomenology: A comparison of
historical and methodological considerations. International Journal of Qualitative
Methods, 2(3), 21-5. d0i:10.1177/160940690300200303

Ledford, J. R., Ayres, K. M., Lane, J. D., & Lam, M. F. (2015). Identifying issues and
concerns with the use of interval-based systems in single case research using a pilot
simulation study. The Journal of Special Education, 49(2), 104-117.
d0i:10.1177/0022466915568975

Lerman, D. C., Valentino, A. L., & LeBlanc, L. A. (2016). Discrete trial training. In R. Lang
et al. (Ed.), Early intervention for young children with autism spectrum disorder (pp.
47-83). New York, NY: Springer.

Levisohn, P. M. (2007). The autism-epilepsy connection. Epilepsia, 48(9), 33-35. doi:
10.1111/j.1528-1167.2007.01399.x

Liao, S. T., Hwang, Y. S., Chen, Y. J., Lee, P, Chen, S. J., & Lin, L. Y. (2014). Home-based
DIR/Floortime™ intervention program for preschool children with autism spectrum
disorders: Preliminary findings. Physical & Occupational Therapy in
Pediatrics, 34(4), 356-367. doi:10.3109/01942638.2014.918074



228

Lieberman-Betz, R. G. (2015). A systematic review of fidelity of implementation in parent-
mediated early communication intervention. Topics in Early Childhood Special
Education, 35(1), 15-27. d0i:10.1177/0271121414557282

Long, E. R., Hammack, J. T., May, F., & Campbell, B. J. (1958). Intermittent reinforcement
of operant behaviour in children. Journal of the Experimental Analysis of
Behavior, 1(4), 315-339. doi:10.1901/jeab.1958.1-315

Lord, C., Luyster, R. J., Gotham, K., & Guthrie, W. (2012). Autism diagnostic observation
schedule, second edition (ADOS-2) manual (part 11): Toddler module. Torrance, CA:
Western Psychological Services.

Lord, C., Risi, S., Lambrecht, L., Cook, E. H, Jr, Leventhal, B. L., DiLavore, P.C.,... &
Rutter, M. (2000). The autism diagnostic observation schedule-generic: A standard
measure of social and communication deficits associated with the spectrum of autism.
Journal of Autism and Developmental Disorders, 30(3), 205-223.
d0i:10.1023/A:1005592401947

Lord, C., Rutter, M., DiLavore, P. C., Risi, S., Gotham, K., & Bishop, S. L. (2012). Autism
diagnostic observation schedule, second edition (ADOS-2) manual (part 1): Modules
1-4 . Torrance, CA: Western Psychological Services.

Lord, C., Rutter, M., & Le Couteur, A. (1994). Autism diagnostic interview-revised: A
revised version of a diagnostic interview for caregivers of individuals with possible
pervasive developmental disorders. Journal of Autism and Developmental Disorders,
24, 659-685. doi:10.1007/BF02172145

Lotter, V. (1966). Epidemiology of autistic conditions in young children. Social Psychiatry
and Psychiatric Epidemiology, 1(3), 124-135. doi:10.1007/BF00584048

Lovaas, O. I. (1987). Behavioral treatment and normal educational and intellectual
functioning in young autistic children. Journal of Consulting and Clinical
Psychology, 55(1), 3-9. doi:10.1037/0022-006X.55.1.3

MacDuff, G. S., Krantz, P. J., & McClannahan, L. E. (2001). Prompts and prompt-fading
strategies for people with autism. In G. Maurice, G. Green, & R. Foxx (Eds.), Making
a difference: Behavioral intervention for autism (pp. 37-50). Austin, TX: Pro-Ed.

Maestro, S., Muratori, F., Cavallaro, M. C., Pei, F., Stern, D., Golse, B., & Palacio-Espasa, F.
(2002). Attentional skills during the first 6 months of age in autism spectrum
disorder. Journal of the American Academy of Child & Adolescent Psychiatry, 41(10),
1239-1245. doi:10.1097/00004583-200210000-00014



229

Magiati, I., Charman, T., & Howlin, P. (2007). A two-year prospective follow-up study of
community-based early intensive behavioural intervention and specialist nursery
provision for children with autism spectrum disorders. Journal of Child Psychology
and Psychiatry, 48(8), 803-812. doi:10.1111/j.1469-7610.2007.01756.x

Mahoney, G., Boyce, G., Fewell, R. R., Spiker, D., & Wheeden, C. A. (1998). The
relationship of parent-child interaction to the effectiveness of early intervention
services for at-risk children and children with disabilities. Topics in Early Childhood
Special Education, 18(1), 5-17. d0i:10.1177/027112149801800104

Mahoney, G., & MacDonald, J. (2003). Responsive teaching: Parent-mediated
developmental intervention. Baltimore, MD: Paul H. Brookes.

Mahoney, G., & Perales, F. (2003). Using relationship-focused intervention to enhance the
social-emotional functioning of young children with autism spectrum
disorders. Topics in Early Childhood Special Education, 23(2), 74-86.
d0i:10.1177/02711214030230020301

Mahoney, G., & Perales, F. (2005). Relationship-focused early intervention with children
with pervasive developmental disorders and other disabilities: A comparative
study. Journal of Developmental & Behavioral Pediatrics, 26(2), 77-85. doi:
10.1097/00004703-200504000-00002

Mahoney, G., & Wheeden, C. A. (1998). Effects of teacher style on the engagement of
preschool aged children with special learning needs. Journal of Developmental and
Learning Disorders, 2, 293-351. doi:10.1016/S0885-2006(99)80004-0

Majdalany, L. M., Wilder, D. A., Greif, A., Mathisen, D., & Saini, V. (2014). Comparing
massed-trial instruction, distributed-trial instruction, and task interspersal to teach
tacts to children with autism spectrum disorders. Journal of Applied Behavior
Analysis, 47(3), 657-662. doi:10.1002/jaba.149

Makrygianni, M. K., & Reed, P. (2010). A meta-analytic review of the effectiveness of
behavioural early intervention programs for children with autistic spectrum
disorders. Research in Autism Spectrum Disorders, 4(4), 577-593.
d0i:10.1016/j.rasd.2010.01.014

Mandell, D. S., Listerud, J., Levy, S. E., & Pinto-Martin, J. A. (2002). Race differences in the

age at diagnosis among Medicaid-eligible children with autism. Journal of the



230

American Academy of Child & Adolescent Psychiatry, 41(12), 1447-1453. doi:
10.1097/00004583-200212000-00016

Manouilenko, I., & Bejerot, S. (2015). Sukhareva—prior to Asperger and Kanner. Nordic
Journal of Psychiatry, 69(6), 1761-1764. doi:10.3109/08039488.2015.1005022

Mandell, D. S., Novak, M. M., & Zubritsky, C. D. (2005). Factors associated with age of
diagnosis among children with autism spectrum disorders. Pediatrics, 116(6), 1480-
1486. doi:10.1542/peds.2005-0185

Martin, D. J., Garske, J. P., & Davis, M. K. (2000). Relation of the therapeutic alliance with
outcome and other variables: A meta-analytic review. Journal of Consulting and
Clinical Psychology, 68(3), 438-450. doi:10.1037/0022-006X.68.3.438

Matson, J. L. (2007). Determining treatment outcome in early intervention programs for
autism spectrum disorders: A critical analysis of measurement issues in learning
based interventions. Research in Developmental Disabilities, 28(2), 207-218. doi:
10.1016/j.ridd.2005.07.006

Matson, J. L., & Horovitz, M. (2010). Stability of autism spectrum disorders symptoms over
time. Journal of Developmental and Physical Disabilities, 22(4), 331-342. doi:
10.1007/s10882-010-9188-y

Matson, J. L., & Rivet, T. T. (2008). Characteristics of challenging behaviours in adults with
autistic disorder, PDD-NOS, and intellectual disability. Journal of Intellectual and
Developmental Disability, 33(4), 323-329. doi:10.1080/13668250802492600

Matson, J. L., & Shoemaker, M. (2009). Intellectual disability and its relationship to autism
spectrum disorders. Research in Developmental Disabilities, 30(6), 1107-1114. Doi:
10.1016/j.ridd.2009.06.003

Matson, J. L., & Smith, K. R. (2008). Current status of intensive behavioral interventions for
young children with autism and PDD-NQOS. Research in Autism Spectrum
Disorders, 2(1), 60-74. doi:10.1016/j.rasd.2007.03.003

Mazur, J. E. (2006). Learning and behaviour (6" Ed.). New Jersey, United States of America:
Pearson Prentice Hall.

McConachie, H., & Diggle, T. (2007). Parent implemented early intervention for young
children with autism spectrum disorder: A systematic review. Journal of Evaluation
in Clinical Practice, 13(1), 120-129. d0i:10.1111/j.1365-2753.2006.00674.x

McEachin, J. J., Smith, T., & Lovaas, I. O. (1993). Long-term outcome for children with

autism who received early intensive behavioural treatment. American Journal of



231

Mental Retardation, 97(4), 359-359.

McGee, G. G., Almeida, M. C., Sulzer-Azaroff, B., & Feldman, R. S. (1992). Promoting
reciprocal interactions via peer incidental teaching. Journal of Applied Behavior
Analysis, 25(1), 117-126. doi:10.1901/jaba.1992.25-117

McGee, G. G., Krantz, P. J., Mason, D., & McClannahan, L. E. (1983). A modified
incidental-teaching procedure for autistic youth: acquisition and generalisation of
receptive object labels. Journal of Applied Behavior Analysis, 16(3), 329-338.
d0i:10.1901/jaba.1983.16-329

McGee, G. G, Krantz, P. J., & McClannahan, L. E. (1985). The facilitative effects of
incidental teaching on preposition use by autistic children. Journal of Applied
Behavior Analysis, 18(1), 17-31. doi:10.1901/jaba.1983.16-329

McGeg, G. G., Krantz, P. J., & McClannahan, L. E. (1986). An extension of incidental
teaching to reading instruction for autistic children. Journal of Applied Behavior
Analysis, 19(2), 147-157. doi:10.1901/jaba.1986.19-147

McGee, G. G., Morrier, M. J., & Daly, T. (1999). An incidental teaching approach to early
intervention for toddlers with autism. Journal of the Association for Persons with
Severe Handicaps, 24(3), 133-146. doi:10.2511/rpsd.24.3.133

Meadan, H., Ostrosky, M. M., Zaghlawan, H. Y., & Yu, S. (2009). Promoting the social and
communicative behavior of young children with autism spectrum disorders: A review
of parent-implemented intervention studies. Topics in Early Childhood Special
Education, 29(2), 90-104. do0i:10.1177/0271121409337950

Meier, S. M., Petersen, L., Schendel, D. E., Mattheisen, M., Mortensen, P. B., & Mors, O.
(2015). Obsessive-compulsive disorder and autism spectrum disorders: longitudinal
and offspring risk. PloS one, 10(11), e0141703. doi:10.1371/journal.pone.0141703

Meltzoff, A. N., & Moore, M. K. (1977). Imitation of facial and manual gestures by human
neonates. Science, 198(4312), 75-78. doi:10.1126/science.897687

Midence, K., & O’Neill, M. (1999). The experience of parents in the diagnosis of autism: A
pilot study. Autism, 3(3), 273-285. doi:10.1177/1362361399003003005

Ministry of Education (2017). Special education early intervention service. Retrieved from:
https://www.education.govt.nz/early-childhood/teaching-and-learning/learning-tools-
and-resources/early-intervention/

Ministries of Health and Education (2008). New Zealand Autism Spectrum Disorder
Guideline. Wellington: Ministry of Health.



232

Mohammadzaheri, F., Koegel, L. K., Rezaee, M., & Rafiee, S. M. (2014). A randomized
clinical trial comparison between pivotal response treatment (PRT) and structured
applied behavior analysis (ABA) intervention for children with autism. Journal of
Autism and Developmental Disorders, 44(11), 2769-2777. doi:10.1007/s10803-014-
2137-3

Morelli, D. L., Pati, S., Butler, A., Blum, N. J., Gerdes, M., Pinto-Martin, J., & Guevara, J. P.
(2014). Challenges to implementation of developmental screening in urban primary
care: a mixed methods study. BMC Pediatrics, 14(1), 16. doi:10.1186/1471-2431-14-
16

Mullen, E. M. (1995). Mullen Scales of Early Learning (pp. 58-64). Circle Pines, MN: AGS.

Mundy, P., Sigman, M., Ungerer, J., & Sherman, T. (1987). Nonverbal communication and
play correlates of language development in autistic children. Journal of Autism and
Developmental Disorders, 17(3), 349-364. doi:10.1007/BF01487065

Munton, A. G. (1990). Job relocation, stress and the family. Journal of Organisational
Behavior, 11(5), 401-406. doi:10.1002/job.4030110507

Murias, M., Webb, S. J., Greenson, J., & Dawson, G. (2007). Resting state cortical
connectivity reflected in EEG coherence in individuals with autism. Biological
Psychiatry, 62(3), 270-273. doi:10.1016/j.biopsych.2006.11.012

National Autism Centre (2015). Findings and conclusions: The National Standards Project,
phase 2. Randolf, MA: National Autism Centre.

Odom, S. L., Boyd, B. A., Hall, L. J., & Hume, K. (2010). Evaluation of comprehensive
treatment models for individuals with autism spectrum disorders. Journal of Autism
and Developmental Disorders, 40(4), 425-436. doi:10.1007/s10803-009-0825-1

Ogilvie, E., & McCrudden, M. T. (2017). Evaluating the social validity of the early start
Denver model: A convergent mixed methods study. Journal of Autism and
Developmental Disorders, 47(9), 2899-2910. doi:10.1007/s10803-017-3214-1

Oono, I. P., Honey, E. J., & McConachie, H. (2013). Parent-mediated early intervention for
young children with autism spectrum disorders (ASD). Evidence-Based Child Health:
A Cochrane Review Journal, 8(6), 2380-2479. d0i:10.1192/apt.22.3.146

Oosterling, 1., Visser, J., Swinkels, S., Rommelse, N., Donders, R., Woudenberg, T., ... &
Buitelaar, J. (2010). Randomized controlled trial of the focus parent training for
toddlers with autism: 1-year outcome. Journal of Autism and Developmental
Disorders, 40(12), 1447-1458. doi:10.1007/s10803-010-1004-0



233

Orsmond, G. I., Krauss, M. W., & Seltzer, M. M. (2004). Peer relationships and social and
recreational activities among adolescents and adults with autism. Journal of Autism
and Developmental Disorders, 34(3), 245-256.
doi:10.1023/B:JADD.0000029547.96610.df

Osborne, L. A., McHugh, L., Saunders, J., & Reed, P. (2008). Parenting stress reduces the
effectiveness of early teaching interventions for autistic spectrum disorders. Journal
of Autism and Developmental Disorders, 38(6), 1092-1103. doi:10.1007/s10803-007-
0497-7

Osterling, J. A., Dawson, G., & Munson, J. A. (2002). Early recognition of 1-year-old infants
with autism spectrum disorder versus mental retardation. Development and
Psychopathology, 14(02), 239-251. doi:10.1017/S0954579402002031

Overmier, J. B., & Seligman, M. E. (1967). Effects of inescapable shock upon subsequent
escape and avoidance responding. Journal of Comparative and Physiological
Psychology, 63(1), 28-33. doi:10.1037/h0024166

Ozonoff, S. (2012). Editorial perspective: Autism spectrum disorders in DSM-5-An
historical perspective and the need for change. Journal of Child Psychology and
Psychiatry, 53(10), 1092-1094. d0i:10.1111/j.1469-7610.2012.02614.x

Ozonoff, S., Young, G. S., Carter, A., Messinger, D., Yirmiya, N., Zwaigenbaum, L., ... &
Hutman, T. (2011). Recurrence risk for autism spectrum disorders: a Baby Siblings
Research Consortium study. Pediatrics, 128(3), 488-495. doi:10.1542/peds.2010-
2825

Pajareya, K., & Nopmaneejumruslers, K. (2011). A pilot randomized controlled trial of
DIR/Floortime™ parent training intervention for pre-school children with autistic
spectrum disorders. Autism, 15(5), 563-577. doi:10.1177/1362361310386502

Parker, R. I., & Vannest, K. (2009). An improved effect size for single-case research:
Nonoverlap of all pairs. Behavior Therapy, 40(4), 357-367. doi:
10.1016/j.beth.2008.10.006

Patterson, S. Y., Smith, V., & Mirenda, P. (2012). A systematic review of training programs
for parents of children with autism spectrum disorders: Single subject
contributions. Autism, 16(5), 498-522. doi:10.1177/1362361311413398

Penner, M., Rayar, M., Bashir, N., Roberts, S. W., Hancock-Howard, R. L., & Coyte, P. C.
(2015). Cost-effectiveness analysis comparing pre-diagnosis autism spectrum disorder

(ASD)-targeted intervention with Ontario’s Autism Intervention Program. Journal of



234

Autism and Developmental Disorders, 45(9), 2833-2847. doi:10.1007/s10803-015-
2447-0

Perry, A., Cummings, A., Geier, J. D., Freeman, N. L., Hughes, S., Managhan, T., ... &
Williams, J. (2011). Predictors of outcome for children receiving intensive behavioral
intervention in a large, community-based program. Research in Autism Spectrum
Disorders, 5(1), 592-603. doi:10.1016/j.rasd.2010.07.003

Peters-Scheffer, N., Didden, R., Mulders, M., & Korzilius, H. (2010). Low-intensity
behavioral treatment supplementing preschool services for young children with
autism spectrum disorders and severe to mild intellectual disability. Research in
Developmental Disabilities, 31(6), 1678-1684. doi:10.1016/j.ridd.2010.04.008

Peters-Scheffer, N., Didden, R., Mulders, M., & Korzilius, H. (2013). Effectiveness of low
intensity behavioral treatment for children with autism spectrum disorder and
intellectual disability. Research in Autism Spectrum Disorders, 7(9), 1012-1025.
d0i:10.1016/j.rasd.2013.05.001

Peters-Scheffer, N. C., Huskens, B., Didden, R., & van der Meer, L. (2016). Prelinguistic
milieu teaching. In R. Lang et al. (Ed.), Early intervention for young children with
autism spectrum disorder (pp. 47-83). New York, NY: Springer.

Piaget, J. (1952). The origins of intelligence in children (Vol. 8, No. 5, pp. 18-1952). New
York: International Universities Press.

Pickett, E., Pullara, O., O'Grady, J., & Gordon, B. (2009). Speech acquisition in older
nonverbal individuals with autism: a review of features, methods, and
prognosis. Cognitive and Behavioral Neurology, 22(1), 1-21.
d0i:10.1097/WNN.0b013e318190d185

Pickles, A., Le Couteur, A., Leadbitter, K., Salomone, E., Cole-Fletcher, R., Tobin, H., ... &
Aldred, C. (2016). Parent-mediated social communication therapy for young children
with autism (PACT): long-term follow-up of a randomised controlled trial. The
Lancet, 388(10059), 2501-2509. doi:10.1016/S0140-6736(16)31229-6

Pindiprolu, S. S. (2012). A review of naturalistic interventions with young children with
autism. Journal of the International Association of Special Education, 13(1), 69-78.

Pituch, K. A., Green, V. A., Didden, R., Lang, R., O’Reilly, M. F., Lancioni, G. E., &
Sigafoos, J. (2011). Parent reported treatment priorities for children with autism
spectrum disorders. Research in Autism Spectrum Disorders, 5(1), 135-143. doi:
10.1016/j.rasd.2010.03.003



235

Rakap, S., & Rakap, S. (2014). Parent-implemented naturalistic language interventions for
young children with disabilities: A systematic review of single-subject experimental
research studies. Educational Research Review, 13, 35-51. doi:
10.1016/j.edurev.2014.09.001

Randolph, J. K., Stichter, J. P., Schmidt, C. T., & O’Connor, K. V. (2011). Fidelity and
effectiveness of PRT implemented by caregivers without college degrees. Focus on
Autism and Other Developmental Disabilities, 26(4), 230-238. doi:
10.1177/1088357611421503

Rapley, T.J. (2001). The art(fullness) of open-ended interviewing: some considerations on
analysing interviews. Qualitative Research, 1(3), 303-323.
d0i:10.1177/146879410100100303

Reed, P., Osborne, L. A., & Corness, M. (2007). Brief report: relative effectiveness of
different home-based behavioral approaches to early teaching intervention. Journal of
Autism and Developmental Disorders, 37(9), 1815-1821. doi:10.1007/s10803-006-
0306-8

Reichow, B. (2011). Development, procedures and application of the evaluative method for
determining evidence-based practices in autism. In Reichow, B., Doehring, P.,
Cicchetti, D. V., & Volkmar, F. R. (Eds.), Evidence-based practices and treatments
for children with autism. New York, NY: Springer Science & Business Media.

Reichow, B. (2012). Overview of meta-analyses on early intensive behavioral intervention
for young children with autism spectrum disorders. Journal of Autism and
Developmental Disorders, 42(4), 512-520. doi:10.1007/s10803-011-1218-9

Reichow, B., Volkmar, F. R., & Cicchetti, D. V. (2008). Development of the evaluative
method for evaluating and determining evidence-based practices in autism. Journal of
Autism and Developmental Disorders, 38(7), 1311-1319. doi:10.1007/s10803-007-
0517-7

Reiersen, A. M., & Todd, R. D. (2008). Co-occurrence of ADHD and autism spectrum
disorders: phenomenology and treatment. Expert Review of Neurotherapeutics, 8(4),
657-669. doi:10.1586/14737175.8.4.657

Reimers, T. M., Wacker, D. P., Cooper, L. J., & de Raad, A. O. (1992). Acceptability of
behavioral treatments for children: Analog and naturalistic evaluations by parents.
School Psychology Review, 21(4), 212-229.



236

Remington, B., Hastings, R. P., Kovshoff, H., Degli Espinosa, F., Jahr, E., Brown, T., ... &
Ward, N. (2007). Early intensive behavioral intervention: outcomes for children with
autism and their parents after two years. American Journal on Mental
Retardation, 112(6), 418-438.
d0i:10.1352/08958017(2007)112%5B418:EIBIOF%5D2.0.CO;2

Risley, T., & Wolf, M. (1967). Establishing functional speech in echolalic children.
Behaviour Research and Therapy, 5(2), 73-88. doi:10.1016/0005-7967(67)90001-0

Roberts, M. Y., & Kaiser, A. P. (2011). The effectiveness of parent-implemented language
interventions: A meta-analysis. American Journal of Speech-Language
Pathology, 20(3), 180-199. doi:10.1044/1058-0360(2011/10-0055)

Robins, D. L., Fein, D., Barton, M. L., & Green, J. A. (2001). The Modified Checklist for
Autism in Toddlers: an initial study investigating the early detection of autism and
pervasive developmental disorders. Journal of Autism and Developmental
Disorders, 31(2), 131-144. doi:10.1023/A:1010738829569

Rocha, M. L., Schreibman, L., & Stahmer, A. C. (2007). Effectiveness of training parents to
teach joint attention in children with autism. Journal of Early Intervention, 29(2),
154-172. doi:10.1177/105381510702900207

Rodger, S., Braithwaite, M., & Keen, D. (2004). Early intervention for children with autism:
Parental priorities. Australian Journal of Early Childhood, 29, 34-41.

Rogers, S. J., & Dawson, G. (2010). Early start Denver model for young children with
autism: Promoting language, learning, and engagement. New York, NY: Guilford.

Rogers, S. J., Dawson, G., & Vismara, L. A. (2012). An early start for your child with
autism: using everyday activities to help kids connect, communication and learn. New
York, NY: Guilford.

Rogers, S. J., & DilLalla, D. (1991). A comparative study of the effects of a developmentally
based instructional model on young children with autism and young children with
other disorders of behavior and development. Topics in Early Childhood Special
Education, 11(2), 29-47. doi:0.1177/027112149101100205

Rogers, S. J., Estes, A, Lord, C., Vismara, L., Winter, J., Fitzpatrick, A., . . . Dawson, G.
(2012). Effects of a brief early start Denver model (ESDM)-based parent intervention
on toddlers at risk for autism spectrum disorders: A randomized controlled trial.
Journal of the American Academy of Child and Adolescent Psychiatry, 51(10), 1052-
1065. doi:10.1016/j.jaac.2012.08.003



237

Rogers, S. J., Hayden, D., Hepburn, S., Charlifue-Smith, R., Hall, T., & Hayes, A. (2006).
Teaching young nonverbal children with autism useful speech: A pilot study of the
Denver model and PROMPT interventions. Journal of Autism and Developmental
Disorders, 36(8), 1007-1024. doi:10.1007/s10803-006-0142-x

Rogers, S. J., Herbison, J. M., Lewis, H. C., Pantone, J., & Reis, K. (1986). An approach for
enhancing the symbolic, communicative, and interpersonal functioning of young
children with autism or severe emotional handicaps. Journal of Early Intervention,
10(2), 135-148. d0i:10.1177/105381518601000205

Rogers, S. J., & Lewis, H. (1989). An effective day treatment model for young children with
pervasive developmental disorders. Journal of the American Academy of Child &
Adolescent Psychiatry, 28(2), 207-214. doi:10.1097/00004583-198903000-00010

Rogers, S. J., Lewis, H. C., & Reis, K. (1987). An effective procedure for training early
special education teams to implement a model program. Journal of the Division for
Early Childhood, 11(2), 180-188. doi:10.1177/105381518701100210

Rogers, S. J., & Pennington, B. F. (1991). A theoretical approach to the deficits in infantile
autism. Development and Psychopathology, 3(2), 137-162.
d0i:10.1017/S0954579400000043

Rogers, S. J., & Vismara, L. A. (2008). Evidence-based comprehensive treatments for early
autism. Journal of Clinical Child & Adolescent Psychology, 37(1), 8-38.
d0i:10.1080/15374410701817808

Rogers, S. J., & Vismara, L. (2015). Coaching parents in ESDM. Unpublished manuscript,
Department of Psychiatry and Behavioural Sciences, University of California Davis
MIND Institute, Sacremento, California.

Rogers, S. J., Vismara, L., Wagner, A. L., McCormick, C., Young, G., & Ozonoff, S. (2014).
Autism treatment in the first year of life: A pilot study of infant start, a parent-
implemented intervention for symptomatic infants. Journal of Autism and
Developmental Disorders, 44(12), 2981-2995. doi:10.1007/s10803-014-2202-y

Ruppert, T., Machalicek, W., Hansen, S. G., Raulston, T., & Frantz, T. (2016). Training
parents to implement early intervention for children with autism spectrum disorders.
In R. Lang et al. (Ed.), Early intervention for young children with autism spectrum
disorder (pp. 47-83). New York, NY: Springer.

Rutter, M., Bailey, A., & Lord, C. (2003). The social communication questionnaire manual.

Los Angeles, CA: Western Psychological Services.



238

Ryberg, K. H. (2015). Evidence for the implementation of the Early Start Denver Model for
young children with autism spectrum disorder. Journal of the American Psychiatric
Nurses Association, 21(5), 327-337. doi:10.1177/1078390315608165

Sallows, G. O., & Graupner, T. D. (2005). Intensive behavioral treatment for children with
autism: Four-year outcome and predictors. American Journal on Mental
Retardation, 110(6), 417-438. doi:10.1352/0895-
8017(2005)110%5B417:IBTFCW%5D2.0.CO;2

Schopler, E., Van Bourgondien, M. E., Wellman, G. J., & Love, S. R. (2010). Childhood
autism rating scale (2nd ed.). Los Angeles, CA: Pearson.

Schreibman, L., Dawson, G., Stahmer, A. C., Landa, R., Rogers, S. J., McGee, G. G,, ... &
McNerney, E. (2015). Naturalistic developmental behavioral interventions:
Empirically validated treatments for autism spectrum disorder. Journal of Autism and
Developmental Disorders, 45(8), 2411-2428. doi:10.1007/s10803-015-2407-8

Seung, H. K., Ashwell, S., Elder, J. H., & Valcante, G. (2006). Verbal communication
outcomes in children with autism after in-home father training. Journal of Intellectual
Disability Research, 50(2), 139-150. doi:10.1111/].1365-2788.2005.00767.x

Shattuck, P. T., Durkin, M., Maenner, M., Newschaffer, C., Mandell, D. S., Wiggins, L., ...
Cuniff, C. (2009). Timing of identification among children with an autism spectrum
disorder: Findings from a population-based surveillance study. Journal of the
American Academy of Child & Adolescent Psychiatry, 48, 474-483. doi:
10.1097/CHI1.0b013e31819bh3848

Shenton, A.K. (2004). Strategies for ensuring trustworthiness in qualitative research projects.
Education for Information, 22(2), 63-75. doi:10.3233/EFI-2004-22201

Sherer, M. R., & Schreibman, L. (2005). Individual behavioral profiles and predictors of
treatment effectiveness for children with autism. Journal of Consulting and Clinical
Psychology, 73(3), 525. doi:10.1037/0022-006X.73.3.525

Shine, R., & Perry, A. (2010). The relationship between parental stress and intervention
outcome of children with autism. Journal on Developmental Disabilities, 16(2), 64-6.

Sidman, M. (1953). Avoidance conditioning with brief shock and no exteroceptive warning
signal. Science, 118, 157-158. doi:10.1126/science.118.3058.157

Sidman, M. (1962). Classical avoidance without a warning stimulus. Journal of the
Experimental Analysis of Behavior, 5(1), 97-104. doi:10.1901/jeab.1962.5-97



239

Silberman, S. (2015). Neurotribes: The legacy of autism and the future of neurodiversity.
London, United Kingdom: Allen & Unwin.

Skinner, B. F. (1938). The behavior of organisms: An experimental analysis. Oxford,
England: Appleton-Century.

Skinner, B. F. (1953). Science and human behavior. New York: Macmillan.

Simonoff, E., Pickles, A., Charman, T., Chandler, S., Loucas, T., & Baird, G. (2008).
Psychiatric disorders in children with autism spectrum disorders: prevalence,
comorbidity, and associated factors in a population-derived sample. Journal of the
American Academy of Child & Adolescent Psychiatry, 47(8), 921-929. doi:
10.1097/CHI1.0b013e318179964f

Smith, I. M., Koegel, R. L., Koegel, L. K., Openden, D. A., Fossum, K. L., & Bryson, S. E.
(2010). Effectiveness of a novel community-based early intervention model for
children with autistic spectrum disorder. American Journal on Intellectual and
Developmental Disabilities, 115(6), 504-523. doi:10.1352/1944-7558-115.6.504

Smith, T. (2001). Discrete trial training in the treatment of autism. Focus on Autism and
Other Developmental Disabilities, 16(2), 86-92. doi:10.1177/108835760101600204

Smith, T., Eikeseth, S., Klevstrand, M., & Lovaas, O. I. (1997). Intensive behavioral
treatment for preschoolers with severe mental retardation and pervasive
developmental disorder. American Journal on Mental Retardation, 102(3), 238-249.
d0i:10.1352/0895-8017(1997)102%3C0238:IBTFPW%3E2.0.CO;2

Smith, T., Groen, A. D., & Wynn, J.W. (2000). Randomized trial of intensive early
intervention for children with pervasive developmental disorder. American Journal of
Mental Retardation, 105(4), 269-285. d0i:10.1002/9780470755778.ch6

Smith, T., Scahill, L., Dawson, G., Guthrie, D., Lord, C., Odom, S., ... & Wagner, A. (2007).
Designing research studies on psychosocial interventions in autism. Journal of Autism
and Developmental Disorders, 37(2), 354-366. doi:10.1007/s10803-006-0173-3

Solomon, R., Necheles, J., Ferch, C., & Bruckman, D. (2007). Pilot study of a parent training
program for young children with autism: The PLAY Project Home Consultation
program. Autism, 11(3), 205-224. d0i:10.1177/1362361307076842

Solomon, R., Van Egeren, L. A., Mahoney, G., Huber, M. S. Q., & Zimmerman, P. (2014).
PLAY Project Home Consultation intervention program for young children with
autism spectrum disorders: a randomized controlled trial. Journal of Developmental
and Behavioral Pediatrics, 35(8), 475. doi:10.1097/DBP.0000000000000096



240

Sparrow, S., Balla, D., & Cicchetti, D. (2005). Vineland Adaptive Behavior Scales: Interview
Edition (2" Ed). Circle Pines, MN: AGS.

Stahmer, A. C., & Gist, K. (2001). The effects of an accelerated parent education program on
technique mastery and child outcome. Journal of Positive Behavior
Interventions, 3(2), 75-82. do0i:10.1177/109830070100300203

Starr, E. M., Popovic, S., & McCall, B. P. (2016). Supporting children with autism spectrum
disorder at primary school: Are the promises of early intervention maintained?
Current Developmental Disorders Reports, 3(1), 46-56.
https://doi.org/10.1007/s40474-016-0069-7

Statistics New Zealand (2013a). 2013 census- Major ethnic groups in New Zealand.
Retrieved from: http://www.stats.govt.nz/Census/2013-census/profile-and-summary-
reports/infographic-culture-identity.aspx

Statistics New Zealand (2013b). One parent with children. Retrieved from:
http://archive.stats.govt.nz/Census/2013-census/profile-and-summary-reports/qgstats-
families-households/one-parent-children.aspx

Stock, R., Mirenda, P., & Smith, I. M. (2013). Comparison of community-based verbal
behavior and pivotal response treatment programs for young children with autism
spectrum disorder. Research in Autism Spectrum Disorders, 7(9), 1168-1181. Doi:
10.1016/j.rasd.2013.06.002

Stokes, T. F., & Baer, D. M. (1977). An implicit technology of generalisation. Journal of
Applied Behavior Analysis, 10(2), 349-367. doi:10.1901/jaba.1977.10-349

Strauss, K., Mancini, F., Fava, L., & Specialisation in Cognitive Psychotherapy Group.
2013). Parent inclusion in early intensive behavior interventions for young children
with ASD: a synthesis of meta-analyses from 2009 to 2011. Research in
Developmental Disabilities, 34(9), 2967-2985. doi:10.1016/j.ridd.2013.06.007

Strauss, K., Vicari, S., Valeri, G., D’Elia, L., Arima, S., & Fava, L. (2012). Parent inclusion
in early intensive behavioral intervention: The influence of parental stress, parent t
reatment fidelity and parent-mediated generalisation of behavior targets on child
outcomes. Research in Developmental Disabilities, 33(2), 688-703.
d0i:10.1016/j.ridd.2011.11.008

Sundberg, M. L., & Michael, J. (2001). The benefits of skinner’s analysis of verbal behavior
for children with autism. Behavior Modification, 25, 698—724. doi:
10.1177/0145445501255003



241

Sweet, M. A., & Appelbaum, M. I. (2004). Is home visiting an effective strategy? A meta-
analytic review of home visiting programs for families with young children. Child
Development, 75(5), 1435-1456. doi:10.1111/j.1467-8624.2004.00750.x

Tager-Flusberg, H., Calkins, S., Nolin, T., Baumberger, T., Anderson, M., & Chadwick-Dias,
A. (1990). A longitudinal study of language acquisition in autistic and Down
syndrome children. Journal of Autism and Developmental Disorders, 20(1), 1-21.
doi:10.1007/BF02206853

Talbott, M. R., Estes, A., Zierhut, C., Dawson, G., & Rogers, S. J. (2016). Early Start Denver
Model. In R. Lang et al. (Ed.), Early intervention for young children with autism
spectrum disorder (pp. 47-83). New York, NY: Springer.

Tehee, E., Honan, R., & Hevey, D. (2009). Factors contributing to stress in parents of
individuals with autistic spectrum disorders. Journal of Applied Research in
Intellectual Disabilities, 22(1), 34-42. doi:10.1111/j.1468-3148.2008.00437.x

Toth, K., Munson, J., Meltzoff, A. N., & Dawson, G. (2006). Early predictors of
communication development in young children with autism spectrum disorder: Joint
attention, imitation, and toy play. Journal of Autism and Developmental
Disorders, 36(8), 993-1005. doi:10.1007/s10803-006-0137-7

Travers, J. C., Ayers, K., Simpson, R. L., & Crutchfield, S. (2016). Fad, pseudoscientific, and
controversial interventions. In Lang et al. (Ed.), Early Intervention for Young
Children with Autism Spectrum Disorder (pp. 257-293). New York, NY: Springer.

United Nations General Assembly (24 January, 2007). Convention on the Rights of Persons
with Disabilities. Retrieved from: https://www.un.org/development/desa/disabilities/
convention-on-the-rights-of-persons-with-disabilities.html

Vernon, T. W., Koegel, R. L., Dauterman, H., & Stolen, K. (2012). An early social
engagement intervention for young children with autism and their parents. Journal of
Autism and Developmental Disorders, 42(12), 2702-2717. doi:10.1007/s10803-012-
1535-7

Vihman, M. M., Macken, M. A., Miller, R., Simmons, H., & Miller, J. (1985). From babbling
to speech: A re-assessment of the continuity issue. Language, 3(1), 397-445. doi:
10.2307/414151

Vinen, Z., Clark, M., Paynter, J., & Dissanayake, C. (2017). School age outcomes of

children with autism spectrum disorder who received community-based early



242

interventions. Journal of Autism and Developmental Disorders, advanced online
publication. doi:10.1007/s10803-017-3414-8

Vismara, L. A., Colombi, C., & Rogers, S. J. (2009). Can one hour per week of therapy lead
to lasting changes in young children with autism? Autism, 13(1), 93-115. doi:
10.1177/1362361307098516

Vismara, L. A., McCormick, C. E., Wagner, A. L., Monlux, K., Nadhan, A., & Young, G. S.
(2016). Telehealth parent training in the Early Start Denver Model: Results from a
randomized controlled study. Focus on Autism and Other Developmental Disabilities,
advanced online publication. doi:10.1177/1088357616651064

Vismara, L., McCormick, C., Young, G., Nadhan, A., & Monlux, K. (2013). Preliminary
findings of a telehealth approach to parent training in autism. Journal of Autism and
Developmental Disorders, 43(12), 2953-2969. doi:10.1007/s10803-013-1841-8

Vismara, L. A., & Rogers, S. J. (2008). The early start Denver model: A case study of an
innovative practice. Journal of Early Intervention, 31(1), 91-108.
d0i:10.1177/1053815108325578

Vismara, L. A., Young, G. S., & Rogers, S. J. (2012). Telehealth for expanding the reach of
early autism training to parents. Autism Research and Treatment, 2012(121878), , 1-
12. doi:10.1155/2012/121878

Vismara, L. A., Young, G. S., & Rogers, S. J. (2013). Community dissemination of the
early start Denver model: Implications for science and practice. Topics in Early
Childhood Special Education, 32(4), 223-233. doi:10.1177/027112141140925

Vismara, L. A., Young, G. S., Stahmer, A. C., Griffith, E. M., & Rogers, S. J. (2009).
Dissemination of evidence-based practice: Can we train therapists from a distance?
Journal of Autism and Developmental Disorders, 39(12), 1636-1651.
d0i:10.1007/s10803-009-0796-2

Vivanti, G., Dissanayake, C., & Victorian ASELCC Team (2016). Outcome for Children
Receiving the Early Start Denver Model Before and After 48 Months. Journal of
Autism and Developmental Disorders, 46(7), 2441-2449. doi:10.1007/s10803-016-
2777-6

Vivanti, G., Dissanayake, C., Zierhut, C., Rogers, S. J., & Victorian ASELCC Team.
(2013). Brief report: Predictors of outcomes in the early start Denver model delivered
in a group setting. Journal of Autism and Developmental Disorders, 43(7), 1717-
1724. doi:10.1007/s10803-012-1705-7



243

Vivanti, G., Paynter, J., Duncan, E., Fothergill, H., Dissanayake, C., Rogers, S. J., . . . the
Victorian ASELCC Team. (2014). Effectiveness and feasibility of the early start
Denver model implemented in a group-based community childcare setting. Journal of
Autism and Developmental Disorders, 44(12), 3140-3153. d0i:10.1007/s10803-014-
2168-9

Vygotsky, L. (1978). Interaction between learning and development. In Gauvain & Cole
(Eds.) Readings on the development of children. New York: Scientific American
Books. pp.34-40.

Waddington, H., van der Meer, L., & Sigafoos, J. (2016). Effectiveness of the Early Start
Denver Model: a systematic review. Review Journal of Autism and Developmental
Disorders, 3(2), 93-107. doi:10.1007/s40489-015-0068-3

Wainer, A. L., & Ingersoll, B. R. (2015). Increasing access to an ASD imitation intervention
via a telehealth parent training program. Journal of Autism and Developmental
Disorders, 45(12), 3877-3890. doi:10.1007/s10803-014-2186-7

Warren, Z., McPheeters, M. L., Sathe, N., Foss-Feig, J. H., Glasser, A., & Veenstra-
VanderWeele, J. (2011). A systematic review of early intensive intervention for
autism spectrum disorders. Pediatrics, 127(5), e1303-e1311. doi:10.1542/peds.2011-
042

Warren, S. F., Yoder, P. J., Gazdag, G. E., Kim, K., & Jones, H. A. (1993). Facilitating
prelinguistic communication skills in young children with developmental
delay. Journal of Speech, Language, and Hearing Research, 36(1), 83-97.
d0i:10.1044/jshr.3601.83

Weiss, R. S. (1981). INREAL intervention for language handicapped and bilingual
children. Journal of the Division for Early Childhood, 4(1), 40-51.
d0i:10.1177/105381518100400106

Wetherby, A. M., Guthrie, W., Woods, J., Schatschneider, C., Holland, R. D., Morgan, L., &
Lord, C. (2014). Parent-implemented social intervention for toddlers with autism: an
RCT. Pediatrics, 134(6), 1084-1093. d0i:10.1542/peds.2014-0757

Whitaker, P. (2007). Provision for youngsters with autistic spectrum disorders in mainstream
schools: what parents say—and what parents want. British Journal of Special
Education, 34(3), 170-178. doi:10.1111/j.1467-8578.2007.00473.x

Wieder, S., & Greenspan, S. I. (2003). Climbing the symbolic ladder in the DIR model
through floor time/interactive play. Autism, 7(4), 425-435.



244

d0i:10.1177/1362361303007004008

Williams, J. A., Koegel, R. L., & Egel, A. L. (1981). Response-reinforcer relationships and
improved learning in autistic children. Journal of Applied Behavior Analysis, 14(1),
53-60. doi:10.1901/jaba.1981.14-53

Williams, J. H., Whiten, A., Suddendorf, T., & Perrett, D. I. (2001). Imitation, mirror neurons
and autism. Neuroscience & Biobehavioral Reviews, 25(4), 287-295. doi:
10.1016/S0149-7634(01)00014-8

Wing, L. (1981). Asperger's syndrome: A clinical account. Psychological Medicine, 11(1),
115-129. d0i:10.1017/S0033291700053332

Wing, L. (1997). The history of ideas on autism: Legends, myths and reality. Autism, 1(13),
13-23. doi:10.1177/1362361397011004

Wing, L., & Potter, D. (2002). The epidemiology of autistic spectrum disorders: is the
prevalence rising? Developmental Disabilities Research Reviews, 8(3), 151-161. doi:
10.1002/mrdd.10029

Wodka, E. L., Mathy, P., & Kalb, L. (2013). Predictors of phrase and fluent speech in
children with autism and severe language delay. Pediatrics, 131(4), e1128-e1134. doi:
10.1542/peds.2012-2221d

Wolf, M. M. (1978). Social validity: The case for subjective measurement or how applied
behavior analysis is finding its heart. Journal of Applied Behavior Analysis, 11(2),
203-214. d0i:10.1901/jaba.1978.11-203

Wong, C., Odom, S. L., Hume, K. A., Cox, A. W., Fettig, A., Kucharczyk, S., ... & Schultz,
T. R. (2015). Evidence-based practices for children, youth, and young adults with
autism spectrum disorder: A comprehensive review. Journal of Autism and
Developmental Disorders, 45(7), 1951-1966. doi:10.1007/s10803-014-2351-z

Wood, D., Bruner, J. S., & Ross, G. (1976). The role of tutoring in problem solving. Journal
of Child Psychology and Psychiatry, 17(2), 89-100. do0i:10.1111/j.1469-
7610.1976.tb00381.x

World Health Organisation. (1992). International statistical classification of
diseases and related health problems: ICD-10. Geneva, Switzerland: World Health
Organisation.



245

Yingling, M. E., Hock, R. M., Cohen, A. P., & McCaslin, E. M. (2017). Parent perceived
challenges to treatment utilisation in a publicly funded early intensive behavioral
intervention program for children with autism spectrum disorder. International
Journal of Developmental Disabilities, 1-11. doi:10.1080/20473869.2017.1324352



Table 7.1

APPENDIX A
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Participant Characteristics, Intervention Characteristics, Quality/Rigor, and Study Design for the Included Denver model and DIR/Floortime™ Studies.

Child Characteristics

Intervention characteristics

Age
Study and ) ) Parent/Therapist ) ) ) )
] N (Month  Diagnosis o Type Intensity and Duration Rigor Design
Intervention ) Characteristics
S
Denver Quasi-experimental
Teacher and TAs as Centre-based group
Rogers et al., 26 24-72 ASD ] o ] . 11 hrs/week for 6 to 8 months Weak one group pre-post
therapists, training ns. intervention
1986 test
] Therapist: 40 hr. training
Therapist” in-vivo . . .
. . week, 2 x follow-up training Quasi-experimental
Rogers et al., 36-72 20 therapists (teachers, training
11 ASD ) days Weak one group pre-post
1987 (M=56) TAs, SWs, SLPs, OTs) Child: centre-based ]
) ) Child: 12 to 26 hours per week test
group intervention
for approx. 4 months
Quasi-experimental
Rogers and Teacher and TAs as Centre-based group
. 41 39-72 ASD, DD ) o ] . 22.5 hrs/week for 12 months Weak one group pre-post
Lewis, 1989 therapists, training ns. intervention et
es
ASD, DD, ) ] Quasi-experimental
Rogers and . ) Primary therapist ns., Centre-based group 15 to 22.5 hrs/week for ~18
. 74 24-72 behavioural/emoti . . . Weak one group pre-post
Dilalla, 1991 . training, ns. intervention months
-onal disorders test
DIR/Floortime™ o Quasi-experimental
Mother and father Clinic- and home-based 1 day workshop, 3to 4
Solomon et al., 68 18-72 ASD Weak one group pre-post

2007

participated

parent training

hrs/month for 8 to 12 months

test
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Pajareya and
Nopmaneejumru-
slers, 2011

Liao et al., 2014

Solomon et al.,
2014

16-int.

16-
TAU

11

61-int.

63-
TAU

24-72

45-69
M=56

32-71
M=50

ASD

ASD

ASD

1 parent (mother) per
child

1 parent (mother) per
child

1 parent per child

Home-based parent

training

Home-based parent

training

Home-based parent

training

3 hour workshop, 1.5 hour

one-on-one training

2-3 hrs/week for 3 weeks then

2 hrs/2 weeks for 10 weeks

3hrs/month for 12 months

Adequate

Weak

High

Randomised

controlled trial

Quasi-experimental
one group pre-post

test

Randomised

controlled trial

Note: DS= Down syndrome, ns. = not specified, Int.= intervention group, TA= Teacher’s aide TAU= treatment-as-usual group
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Child, Parent, and Therapist Outcomes of the Included Denver Model and
DIR/Floortime™ Studies.

Study Child Outcomes Parent/Therapist Outcomes
Denver Sig. increase in cognition, language and social No parent/therapist outcomes
Rogers et al., emotional development (EIPPP). reported.

1986 Sig. increase in symbolic play and social
communication (POS).
Sig. increase in interactions involving positive
affect and social initiations to the mother
Rogers et al., Sig. increase in fine motor, gross motor, Staff found intervention to be socially
1987 cognitive, language, social/emotional valid.
development (EIPPP). Sig. improvement in implementation
of five key components of the model
(POS).
Rogers and Sig. increase in fine motor, gross motor, No parent/therapist outcomes
Lewis, 1989 cognitive, language, social/emotional reported.
development (EIPPP).
Sig. increase in symbolic and social
communicative play (POS).
Sig. reduction in autism symptomology (CARS)
Rogers and Sig. increase in fine motor, gross motor, No parent/therapist outcomes
DilLalla, 1991 cognitive, language, social/emotional reported.
development (EIPPP). Children with ASD
diagnosis showed similar improvements to those
with behavioural/emotional and developmental
disorders
Sig. increase in language development (SICD
and other measures used for a small number of
children)
DIR/Floortime™  Sig. increase in functional developmental 80% of parents were satisfied or very
Solomon et al., progress (FEAS) satisfied with the intervention
2007 No change in parent behavior when

Pajareya and
Nopmaneejumru-
slers, 2011

Sig. better increase in functional developmental
progress (FEAS and FEDQ) than TAU.

Sig. better decrease in autism symptomology
(CARS) than TAU.

interacting with the child (FEAS)
No parent/therapist outcomes

reported.
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Liao et al., 2014

Solomon et al.,
2014

Sig. better increase in functional developmental
progress (FEAS) and total score for adaptive
behavior (VABS-II) than TAU

Sig. better improvements in pivotal
developmental behaviours (CBRS), ASD
diagnostic severity (ADOS) and socioemotional
behavior (FEAS) for the DIR intervention
group.

No sig. differences between groups on
development (MSEL), language (MCDI), or
autism symptomology (SCQ)

Sig. reduction in parenting stress

(Parenting Stress index)

Sig. better improvements in parental
interaction style (MBRS) for the DIR
intervention group.

No sig. differences between groups in
parenting stress (Parenting Stress

index)

Note: CARS= Childhood Autism Rating Scale; CBRS=Child Behavior Rating Scale; EIPPP= Early Intervention Profile
and Preschool Profile; FEAS=Functional Emotional Assessment Scale; FEDQ=Functional Emotional Developmental
Questionnaire; MCDI= MSEL= Mullen Scales of Early Learning; MBRS= Maternal Behavior Rating Scale; POS= Play
Observation Scale; SCQ= Social Communication Questionnaire; SICD= Sequenced Inventory of Communicative

Development; VABS-11= Vineland Adaptive Behavior Scales, second edition
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Abstract The present review identified 15 studies that have
evaluated the Early Start Denver Model (ESDM) as an early
intervention program for a total of 209 children with autism
spectrum disorder. The articles were summarized in terms of
participant characteristics, intervention characteristics, study
design, quality of the stwdv'research rigor, and outcomes.
ESDM intervention characteristics included provision of
training to parents or therapists, intensive one-<to-one interven-
tion, and group intervention. Most studies reported positive
child, parent, and therapist outcomes. The inchided articles
used a range of group and single-case designs, but nearty half
of the smdies were rated as having weaknesses in terms of
quality/rigor. We conchide that the ESDM is a potentially
promising intervention, but the limited mumber of high-
quality studies indicates the need for additional research to
evaluate its effectiveness.

Keywords Autism spectrum disorder - Early start Denver
model - Early intervention - Systematic review

Autism spectrum disorder {ASD) is a neurodevelopmental
disorder characterized by deficits in social-communicative
finctioning and the presence of repetitive and restricted be-
haviors, interests, and activities (American Psychiatric
Association 2013). The prevalence of ASD has increased dra-
matically in the past 20 years and is now estimated to be
approximately 1 in 68 children {Wingate et al. 2014). The
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increase in prevalence appears to be largely due to earlier
and more accurate diagnosis {Dawson and Bemier 2013). In
fact, screening tools such as the Modified Checklist for
Autism in Toddlers (M-Chat; Robins et al. 2001), the
Autism Diagnostic Observation Scale (ADOS-2)-toddler
module (Lord et al. 2012), the Baby and Infant Screen for
Children with awtism Traits (BISCUIT; Matson et al. 2007),
and the First Year Inventory (Barangk et al. 2003) allow for
infants as young as 12 months of age to be assessed as at risk
for ASD. It is likely that new scientific techniques for identi-
fying biomarkers of ASD will further increase the accuracy of
diagnosis in infants and toddlers {Dawson and Bernier 2013).

Research suggests that ASD is caused by a combination of
genetic and environmental risk factors (Dawson 2008).
Positive interactions between an infant or toddler and his or
her social environment—such as those that might occur in a
high-quality early intervention program-—might, for example,
“help guide brain and behavioml deve lopment back towards a
normal pathway™ (Dawson 2008, p. 776). Several smdies
have found that younger children respond better to treatment
than older children, which suggests the value of early inter-
vention and the possibility ofa critical period of development
in which early interventions are most effective (Granpeesheh
etal. 2009; Harris and Handleman 2000). The increased mum-
ber of children being identified with ASD, combined with
earlier diagnosis and the potentially increased responsiveness
of younger children to early intervention, suggest that there
will be an increasing need for effective early intervention
programs.,

A number of studies have evaluated early intervention pro-
grams for children with ASD. This research began i the
19605, with initial sudies focused on teaching a range of
behaviors in children with ASD (e.g., Ferster and DeMyer
1961; Hingtgen et al. 1967, Leff 1968). However, the first
attempt to develop and evaluate a manualized early
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intervention program was reported by Lowvaas (1987). In that
study, Lovass reported that a form of early mtensive behav-
ioral intervention { EIBI), based on the principles of applied
behavior analysis (inchiding extensive use of discrete-trial
training), could produce large improvements in scores on a
standardized assessment of intellectual functioning (Le., 10
scores) and increases inmany areas of adaptive behavior fune-
tioning for about half of the participating children with ASD.
A d-year follow-up study reported thatthese gains were large-
Iy maintained (McEachin et al. 1993).

Since then, numerous additional studies have provided fur-
ther evidence to support the benefits of E1BI for improving 10)
and adaptive behavior functioning in young children with
ASD (Cohen et al. 2006; Howard et al. 2003; Sallows and
Ciraupner 20035; Smith et al. 2000). Based on these studies, it
would seem that EIBI could be classified as a well-established
treatment for young children with ASD {Dawson and Bemier
2013). However, several reviewers have expressed concerns
with the methodology used in some of these EIBI snudies. In
addition, not all of the children participating in these studies
have responded as positively to the treamment (Dawson and
Bernier 2013).

In light of these somewhat mixed results, variations of the
EIBI program developed by Lovaas {1987) have been devel-
oped and evalated. For example, the group of approaches
termed Maturalistic Developmental Behavioml Interventions
(NDBIs; Schreibman et al. 2015) incorporate aspects of both
the discrete-trial training approach described by Lovaas
{1987} with more naturalistic teaching strategies. While
NDBIs often include discrete-trial and therapist-initiated train-
ing, they also include more incidental and chil d-init iated train-
ing opportunities (e.g., following the child’s lead). Examples
of NBDIs inc lude Incidental Teaching (Hart and Risley 1975),
Social Communication/Emotional Regulation/Transactional
Supports (SCERTS; Prizant et al. 2006), Enhanced Milien
Teaching (Yoder and Warren 2001), and Early
Achievements (Landa et al. 2011).

Although there is evidence to suggest that discrete-rial
training can be effective, its potential limitations include a
possible lack of generalization, prompt dependency, a lack
of spontaneity, and an increase in challenging behaviors asso-
ciated with escape and avoidance of the training (Smith 2001).
NBDIs, in contrast, may be more likely to promote generali-
zation and spontaneity and more likely to preempt challenging
behavior and prevent prompt dependency (Schreibman et al.
2015).

The present review focuses on summarizing stdies that
have evaluated one specific type of NBIDA, that is, the Early
Start Denver Model (ESDM; Rogers and Dawson 2010). The
ESDM could be classified as a tvpe of NBDI, in that it in-
volves the use of behavioral teaching techniques (e.g., re-
sponse prompting, shaping, reinforcement) as well as a num-
ber of naturalistic and developmentally oriented strategies,

&) Springer

such as ensuring the child receives positive affect responses
from adults and incorporating the use of play and sensory/
social routines into the therapy sessions {Rogers and
Dawson 2010). Additional specific techniques incorporated
into the ESDM inchude intensive teaching, a positive behavior
approach for problematic behaviors, and creating opportuni-
ties for family involvement (Rogers and Dawson 2010).

The ESDM is based upon two previous namralistic ap-
proaches: pivotal response reatment (PRT) and the Denver
Model. In line with PRT, the ESDM targets a mumber of skills
that are considered pivotal to learning and development, such
as increasing child motivation, promoting spontaneity, and
focusing on social initiations {Koegel et al. 199%9a, b).
In addition, similar to the Denver Model, the ESDM places
emphasis on teaching imitation, which is thought to be key for
leaming new skills, as well as being important for developing
positive relationships with children (Rogers et al. 1986;
Rogers and Dilalla 1991). The ESDM can be provided to
toddlers as young as 12 months of age. Specific target skills
covered in the ESDM curriculum include receptive and
expressive communication, joint attention, imitation, social
skills, play skills, and motor skills.

ESDM intervention is usually delivered by parents or ther-
apists within a child’s home environment or in group settings
such as earty childhood education centers. Another key aspect
of ESDM intervention involves training parents and therapists
to implement ESDM techniques with fidelity (*Vismara et al.
20093, b)

Although several literature reviews of intervention pro=
grms for children with ASD have included studies that ime-
plemented the ESDM (e.g., Bradshaw et al. 2015; Warren
etal. 2011), there appear to be no published reviews that have
focused explicitly on studies that have evaluated the ESDM.
Ciiven that the ESDM appears to be an increasingly popular
formofearly intervention for chil dren with ASD (Penner et al.
2015; *Vivant et al. 2014), a review of this specific early
mtervention model would seem timely.

Method
Search Procedures

We searched (a) PsycINFO, (b) Education Resources
Information Centre (ERIC), (c) Curnulative Index to Nursing
and Allied Health Literamre (CINAHL), (d) Scopus, and ()
PubMed. These databases were selected in order to find rele-
vant articles published in the areas of health, education, and
psychology. The search was limited to English language pa-
pers appearing in peer-reviewed journals from inception to
June 20135, The following search terms were entered into the
Anywhere field, which covers the articles’ titles, abstracts,
and/or full-text: Denver model OR ESDM AND ASD OR
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Autism. We also conducted ancestral searches using the refer-
ence lists from studies identified via the database search.
Additional database searches were conducted for all authors
of studies identified in the mitial database search.

Inclusion and Exclusion Criteria

Articles were inchided for review if they met the following
inchision criteria: (a) empirical research evaliating the effects
ofan intervention that was described as involving the ESDM;
{b) children as the recipients of the intervention with an aver-
ape age of below 60 months ( as this is the ol dest recommend-
ed age for ESDM intervention); (c) children who had a diag-
nosis of ASD, or Pervasive Developmental Delay-Not
Otherwise Specified (PDD-NOS), or who were described as
being at at risk for a diagnosis of ASD or PDD-NOS; (d) the
results of the study incloded at least one objective child, par-
ent, or therapist outcome measure. All study designs, includ-
ing case studies were included in this review.

Anicles were excluded from the literature review if they
related to the Infant Start or Denver Models of mtervention,
rather than the ESDM. Infant Start is a recent intervention
focusing on children under the age of 12 months (Rogers
et al. 2014), whereas the Denver model is a precursor to the
ESDM developed in the 1980s (Rogers et al. 2006).

Data Extraction

Included articles were coded according to the following cate-
gories: (a) child characteristics as reported immediate by prior
to ESDM intervention (number, age, and diagnosis), (b)
parenttherapist characteristics (number, training, and vears
of experience), (c) the model of providing intervention (i.e.,
training parents or therapists to deliver the intervention or
direct delivery of one-on-one or group intervention by parents,
therapists or experts/research staff), (d) intensity and duration
of the intervention (i.e., the number of weeks and hours per
week of intervention), () type of smdy design (e.g., random-
ized control trial, single-case multiple-baseline design), (f)
quality ofthe study/research rigor, (g) child outcome measures
{e.g., scores on cognitive, lan guage, and/or adaptive behavior
assessmenis), and (h) parent'therapist outcomes measures
{e.g..theextentto which the parents or therapists implemented
the intervention as intended, that is, reatment integrity )

With respect to item (f), we rated each study using a metric
of research quality/rigor {i.e., The Evaluative Method for
Determining Evidence-Based Proctices in Autism; Reichow
2011 ; Reichow et al. 2008). This method can be used to eval-
uate the quality of both group and single<case research de-
signs. With this approach, each study is given a rating of
“strong,” “acceptable,” or “weak™ depending on the number
of primary and secondary quality indicators that it meets.
Primary quality indicators include the quality of the

description/definition of: (a) participant chamcteristics, (b) in-
dependent variables, (c) comparison/baseline condition, (d)
dependent variables, {e) link between research question and
data analysis, and (f) statistical analysis/experimental control.
Secondary quality indicators were the extent to which the
stdy addressed issues related to: (2) random assignment
{when relevant), (b) interobserver agreement, (c) blinding,
{d) treatment integrity, (e) attiition, (f) generalization or main-
tenance, (g) effect size, and (h) social validity. The rating scale
has been reported to have pood reliability and validity (face,
concurment, and content validity; Reichow etal. 2008).

Inter-rater Agreement

The first author conducted the initial search of the five data-
bases, which vielded 44 results. An additional article for pos-
sible inclusion was identified though the author search From
these 45 possible articles, the first author identified 15 articles
that were judged to meet the inclusion criteria based on her
reading of the title, abstract, and as much of the full text as
necessary to make a decision. The second author replicated
the search and nominated 14 of the 15 articles identified for
inclusion by the first author (93 % agreement). Consultation,
resulted in the additional article (i.e., *Vismara et al. 2012)
being included. The first author then extracted data from each
of the 15 studies and created a summary of the articles
{Tables 1 and 2). To check the accuracy of these summaries,
the second author independently reviewed the summanes in
Tables 1 and 2 and compared these to the original articles
using a 12-point checklist. Completing the checklist involved
noting whether the summary provided by the first author ac-
curately matched the information contained in the original
article (e.g., 1s the number of participants correct? s the type
of intervention delivery mode | correct?). From this checklist, a
type of inter-rater agreement could be computed by comparing
the mumber of checklist items that were noted as correct with
the total number of checklist items. Overall agreement was
97 % and consensus was then reached to resolve the few

discrepancies.

Resulis

Tables 1 and 2 provide asummary of each study in terms of (a)
participant characteristics, (b) intervention characteristics, (c)
quality/rigor, (dy stdy design, and () outcomes.

Child Characteristics
The 15 articles evaluated the effectiveness of the ESDM from
12 indiv idual studies. These 12 studies provided ESDM inter-

vention to a total of 209 children with ASD or at risk for an
ASD diagnosis. The control groups (children who did not

@ Springer



253

Rev J Autism Dev Disond

Thog Ee
SEH0Y .
B E1E]
(718 paj| o SIPEEY) PO ER
prpuopuey  fucag TI0T 18 sefoy, @ sasuammys uommasw]  Tl07 e aafioy, sy 2 1 I M
yrpsod dnapy paspros
<ol dnoud aun mak | 109 yaom od (f1] = ol ppya usHUaAIE WS P W C1SH ul pouren sy Jo $E=W ElT e R
prounsdiormndy ey o 9 daog) vonusasm dnoad o g 574 dnoud poseg-oay Apprey sadeag),  soufep e 8511 1T MmaAlA, 11
sxpuxds
vppsad WasH SHERA 5 J0 WM qE10T
<o dno s a0 1oap u dogspom ® i sesacyend T8
rEpan el a-sengy A ship (g ¢ Sumse) dogspom | Sumpen sk 19 posed- Qe §7 WM B ]
SUNEEIE EELOT
an sy opdpra aEgam popmni-jjos pue unEanpa uaed (5 Jo e
palgns-xiug ownbopy  ‘mpaw 7] o) Funprosuaed powy £ paSAPR L BIEYIRL. sogow ¢ g | ssoulep [ Sl §  ERWSIA, G
g SAMAIOALT (] L0 U O-UI0 20000 M2 UE AN EDAT
2 dnodd suo A1 puE (] = oge pip-okpadusg) A U000 WS W pouren sy Jo br=W ElT e R
proasdiarmndy  Eam uogeamgl dnod pany 51 pue dnoad poseg-muan Apprney sadeag),  soufep e §5-9E g wdey, g
ufisp SRR WOEMPD
aun e a)domu e posw-auog (5% e HI=W ClOT TeR
pagnso(img I Sfaom 7] 10 jIaNE | PUBAIRR  BEYRRL, prop aad pomd | spsouferp e $E-91 6 EEWSIA, L
(918 paf] s SIS UOENPD 1T=W  (vller T (ER
pazsnuopiery  Suong 3P T 104 Pany | o poseg-amy pl sad womd | CSY 10 y211Y il | () gy wafoy, 9
(Epuow £59-gf)
(M0 paf anuns sonuod fudejasp AEadl yp=N  Tl0T R
pamopury  fuong O10T [ B UDSME(], S SASUAREYD UOIIBADWN] (10T [ B UOSMEC], Sy PUE (10T [F 2 WOSMEC], SESAMSUMDERYD P uoswer g
Anppy Sued
L0 P LSNP
UG Su-ue pan Sunren sy
(718 paf] oo smak 7 a0y uopuaaau pand spas <o paraalap-uared paa sy | sy Jo nvy o Ee
prpuopuey  fueag 4 91 pue woguaasu oy yomsy 5] puesdeng posed-owoy prye ed suaned 7o ssoufep sy (T=W 0681 bT (WD pT woswEd, b
s sLArdne {uspngsm aag ‘sa
wen f ¢ inpeos wand) rmaues Suwes) oumEEp peseg parE o suaed
uosurediumos Fuwmen y ¢ {Adeap oap) mumes  -oms) S gpeos jaed 36 saqum ] sl QBT
dnaud a)dpnu Suuren y ] worpnosn-gps ey P 015 panp aread Of M1 5T sy Jo T8
prounsdiormndy  Eam Span g W g Jaemy | P up Supupen o), (dood od g sadaapg)  ssoufep s 15T 67 ERWSIA, CE
s ) iAprys Supwo o ERI0T
A iy pem s SUOEEE WOENPD ) (15 J0 T8 B
wou pafgrs(iumg eI Sfaom 7] 0 Faama | s posg-omny prga aad suaned 7 ssouferp e FE01 §  ERWSp, T
SUGIEDE UOENPD SINT e P
dpms om eI Span 7] 10} Pany 5| v possgomnpy wediogmd drewud Bapey Qs e pany 6 1 mmamsy,
UGTEM P P A aldy ssoufng  (spuew) oy N
sapSUARIALY
ufisag)  aofiy SNSUAR YD UD[ILDA B nhuagymany DA BPRTR Pl fpmg

SAPIE papam g Jo ufismp Apms pue sofusdpmb sogruspeRgp uonusaRn s opereys uedagend o Aewnoms vy

I MqEL

£ Springer



Rev J Autism Dev Disond

Table 1 {continued)

Design

Parenttherapist Intervention charactenstics Rigor

Child chamcterstics

Study

Intensity and duration

Type

Characteristics

Diagnosis

Age (maomiths)

N

Ouasi-cxperimental

Weak

1 5-20 h'weck group intervention

Clinical diagnosis 6 therapists formally Center-hased group

3563

38

13, *Fulion

one group pre
post-test

{themapst-to-child mtio= 1:4) and | W/

ESDM miervention

trained in ESDM and
reached fidelity

of ASD or

M =522

2014

atal,

week one-on-one for 1.8 months

POD-MOS

n=1)

Clinical diagnosis

multiple-group

Oasi-experimsental
COMPATISON
Randomized

15-25 h'weck group ESDM for 12 months  Strong

ESDM mtervention

Center-hased group

trained in ESDM and

reached fidelity
As *Dawson e al,

Therapists formally

of ASD

=6
M =40

etal, 2014 30 (TALL)

14, *Vivanti 27 {int)

Stromg

2010

Intervention characienstics as *Dawson o al,

2010

Leng-term follow-up (2 years) of * Dawson etal.

15, *Estes

contmlled wial

2010

etal 2015

Int imervention group, TAL treatment as wsual group

receive ESDM mtervention) inchuded a total of 103 ASD, or at
risk, children and 24 typically developing children. All of the
children in the study of *Vivanti et al. (201 3)also participated
in the study of *Vivanti et al. (2014) and 10 (36 %) of the
children in the sady of *Fulton et al. (2014) also participated
in the *Eapen, Crnéec, and Walter (2013) study. The resulis
from children who participated in multiples smdies were
included in the analysis. Participants ranged from 9 to
63 months of age at the start of intervention. The study
of *Vismara et al. (2013b) did not have any children as
participants as this study reported on a four day therapist
training intervention.

In nine studies (*Dawson et al. 2010; *Eapen et al. 2013;
*Fulton et al. 20014; *Vismara et al. 2012; *Vismara et al.
200%a, b; *Vismara et al. 2013a; *Vivanti et al. 2013;
*Vivanti et al. 2014), the children had a diagnosis of ASD,
although one child in the *Fulton et al. (2014) smdy had a
PDD-NOS diagnosis. In seven of these studies (*Dawson
etal 2010; *Vismara et al. 2012; *Vismara et al. 200%, b;
*Vismara et al. 2013a; *Vivanu et al. 2013; *Vivant et al,
2014), participants’ ASD diagnosis was based on the Autism
Diagnostic Observation Scale (ADOS; Lord et al. 2002) and
the Toddler Autism Diagnostic Interview (T-ADL Lord et al.
1994). Six studies (*Dawson et al. 2010; * Eapen et al. 2013;
*Fulton etal. 2014; *Vismara et al. 2009a, b; *Vismara et al.
2013a) inchided a clinical diagnosis of ASD based on the
criteia from the Diagnostic and Statistical Manual-fourth edi-
tion (DSM-IV, American Psychiatric Association 2000). In
the remaining two studies (*Rogers et al. 2012; *Vismara
etal. 2008), the included children were described as being at
risk for an ASD diagnosis based on clinical judgment or a
clinical assessment using the ADOS-<toddler (Lord et al.
2012), the Early Screening of Autistic Traits CQuestionnaire
(Swinkels et al. 20060), the Infant Toddler Checklist
{Wetherby and Prizant 2002), or the M-CHAT (Robins
et al. 2001). All included studies except those by
*Vismara et al. (2012), *Vismara et al. (2013a), and
*Wivanti et al. (2014) reported excluding participants
on the basis of sipnificant other medical, physical, genetic,
or neum logical conditions.

Several studies did not report on the gender of the partici-
pants {*Vismara et al. 2009, b; *Vismara et al. 2013a), but in
all the remaining studies, at least 76 % percent of participants
were male.

Setting

Three of the studies took place primarily within clinics in
Sacramento, California, Seattle, Washington, or Ann Arbor,
Michigan in the USA (*Vismara et al. 2009; *Vismara et al.
2008; *Rogers et al. 2012). The study by *Dawson et al.
{2010) took place in the homes of children who lived within
30 min of the University of Washington. The studies that
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Table 2 A summary of the child, parent, and therapist outcomes of the ncluded studies

Study Child Outcomes Parent/Therapist outcomes
1. *Vismam etal. Childs diagnosis changed from ASD to PDD-MNOS The parent reached fidelity (BS %) onthe ESDM fidelity scale on
208 the Bt week, this level was maintained at follow-up

2. *ViEmam o al.

2009a

3 *Vimara o al.

20090

4. *Dawson ot al.

2010

5. *Dawson o al.

012

6. *Rogers ctal.
212

7. *ViEman o al.

2012

B. *Eapen ot al.
i3

9. *Viemam o al.

2013a

10, *Vismara
ctal. 2013b

11, *Vivant
etal 2013

12. *Esies ot al.
2014

& Springer

Imitative behaviors increased for 7 of § children during
intervention and this level was mamtamned for the children
who participated in follow-up

There was no significant increase in imitative behaviors

The ESDM group wene significantty more likely to have
improved diagnosis (ASD— PDD-NOS)

The ESDM and typicallty developing groups had significantly
higher atiention engagement and active processing of faos
than the ASD TAU group. These two groups also had
significantly higher cortical activation when viewing faces
rather than objects, whereas the ASD TAU group had higher
activation fior ohjects. There were no significant differences
between groups for onentmg to the stmulus or percepiual
processing of faces

Following inery ention, here were no significant group
differences in cognitive ability (MSEL), receptive and
cxpressive language (MCDI), imitation, or orienting to
stimuli. The TAU group had a significantly greater decrease in
social affect scores (ADOS) than the ESDM group

Spontaneous and prompted finctional verbal utterances,
spontaneous imitation, and attentivensss and social mitiations
{CBRS) increased significantly during indervention and
follow-up.

Receptive and expressive vocabulary {MCDI) mereased
significanily durmg miervention. There was also a slight
increase n adapive behavior (VABS) scores

(verall cognitive skills (MSEL ), eceptive language, expressive
language and visual recoption increased during micrvention.
Receptive commmunication and gross motor skills increased
significanty dunng interventon but overall adaptee e behavior
(VA BS-II) did mot. There was a significant decrease in autism
specific features (SO0)) during imery ention

Functiomal verbal utterancss, joint atention initiations, receptive
and expressive language (MODI) all increased duning
intervention and follow-up

Mo child outcomes reported

(rverall cognitive skills (MSEL ), includmg visual reception, fme
moinT, receptive language and expressive lan guage mproved
following intervention, Ther was no significant deorcase
autism severity (ADNI5). More functional use of objects, goal
understanding and imitation was associated with greaier
intervention gains

Same 85 *Rogers ot al 2012

5 of & parents reached fidelity on the ESDM fidelity scalke by the
fithweck. Forthese parenis, that level of fidelity was maintained
at follow-up

Therapist scores on the ESOM fidelity scale, therapist-parent
coaching fidelity scale and satisfaction and undersmanding
survey increased significandy during the didactic traming and
team supervision conditons . Parent scores on the ESDM
fidelity scale were significantly higher than haseline during all
treatment cond itions, There wene no significant differences
between the two delivery methods

Mo parenttherapist cutcomes reporied
Mo parenttherapst outcomes reporied

Parents in the ESDM group had significanty betier working
albances with their pnimary therapist than those m the TAU
oA,

There were no significant group differences in parent ESDM
fidelity

Thene was a significant increase in parent ESDM fidelity scones
during intervention. {n average, parents reached fidelity (80 %)
by the 6th week. Parental responsivity, affect, and achievement
onented behaviors (MBES) increased dunng intervention,
parent directive behavior did not increase. Panenits gave positive
ratings on a feasibility and acceptability questionnain:

Mo parcnttherapist outcomes reporicd

i of § parents reached fidelity (80 %) on the ESDM fidelity scale
during intervention, and 7 of § parents during folow-up. On
average parents reached fidelity m the Tth wedk, Parent
engagement { MBRS) increased durmg imtervention and follow-
up. Parents gave positive mtings on a satisfaction survey

Therapist direct ESDM fidelity increased significantly during
imtervention and follow-up. Self<evaluated ESDM fidelity was
significantly higher than baseline during intervention but not
follow-up. Therapists gave positive ratings on a satisfaction
SUrvey

Mo parenttherapit outcomes reporicd

Following miervention, the parents in the ESDM group had
significantly lower parenting stress ((QRS) scores than the TAU
group. There was no significant difference between groups for
parent sense of competence (PSOC)



Rev ] Autism Dev Disond

256

Table 2 (continued)

Study Child Ohutoomes

Parent/Therapist outcomes

13. *Fulton et al Following indervention, there was a significant decrease in

Parcnits gave positive matings on a safisfaction survey

2014 maladaptive behavior (ESDM behavior rating) and a
significant increase in cognitive skills (MSEL). There was no
significant change in adaptive behavior (VABS-II) or autism-
speciiic featunes (SC0)
14, *Vivanti Following intervention, the ESDM group had significanthy Mo parenttherapist outcomes reporied
ctal. 2014 higher cognitive ability (MSEL ), and receptive language
{MSEL) scores than the TAL group. There were no group
differences in adaptive behavior (VAB-I1), or autism severity
(ADOS)
15. *Esgs et al. I years afier inmtervention, e ESDM group had significantly Mo parenttherapist outcomes reporied
] higher adaptive behavior{ VABS) mcluding socialization than

the TAL group. They also had significantly lower overall
symiptom seventy (ADOS) mcluding regricted and repetitive
behaviors. There were no significant differm ces between
groups for diagnostic cacgorization, intellectual functioning

{DAS), hyperactivity and imritability (ABC), repetitive

behaviors (RBS), or peer relationship outcomes { ADI-R)

ABC Aberant Behavior Check list, 4000F Autism Diagnostic Observation Scale, AD-R Autism Diagnostic Interview-Revised, CBRS Child Behavior
Ratmg Scale, MCDN Mac Arthur-Bates Communicative Development Inventory, D245 Differential Abihty Scale, MEBRS Maternal Behavior Rating Scale,
MEELMullen Scales of Early Leaming, FSOC Parent Sense of Competence questionnaine, (RS (uestionnaire on Resounces and Stress, R BS Repetitive
Behavior Scake, OO The Social Communication (uestionmaire, F4 85 Vincland Adaptive Behavior Scales, FABS-IT Vincland Adapiive Behavior

Scales-Second edition

focused on tmining therapists took place in varying locations
in the USA, incleding a children’s hospital, a university-based
clinic, a private clinic, and a public school (*Vismara et al.
2009b, 2013b). Four studies took place in group early child-
hood education centers, two in Melbourne, Australia
{(*Vivanti et al. 2013; *Vivanti et al. 2014) and two in
Sydney, Australia (*Eapen et al. 2013; * Fulton et al. 2014).
The final two sudies used a “telehealth™ or virmal teaching
approach to deliver raining to parents across the United States
of Amenca (*Vismara et al. 2012, 201 3a).

Parent/T herapist Characteristics

Five studies had a parent-training component and either one or
two parents were present during intervention sessions
{*Rogers et al. 2012; *Vismara et al. 2012; *Vismara et al
200%:; *Vismara et al. 2013a; *Vismara et al. 2008).
However, it was notalways specified whether it was the moth-
er orthe father who received tmining. Two smdies focused on
the training of therapists; one inchided therapists with a min-
imum of 3 vears of experience working with young children
with ASD (*Vismara et al. 2013h), while the other included
therapists with 2.5 to 30 vears of experience (*Vismara et al.
2009b). Of the five studies that involved direct intervention by
therapists (*Dawson et al. 2010; *Eapen et al. 2013; * Fulton
etal. 20014; *Vivanti et al. 2013; *Vivanti et al. 2014), it was
the case that all of these thempists had first received formal
ESDM training and had reached fidelity (80 to 85 %) on an

ESDM implementation fidelity measure (Rogers and Dawson
2010) prior to implementing the intervention.

Intervention Characteristics

With respect to the five studies (reported in six papers, *Estes
et al. 2014; *Rogers et al. 2012; *Vismara et al. 2012;
*Vismara et al. 200%a; *Vismara et al. 2013a; *Vismara
et al. 2008) that involved raining parents to implement the
intervention (Le., p-ESDM), the raining provided to parents
involved parent education, coaching, and feedback based on
the principles of the ESDM. The intensity of these p-ESDM
training sessions ranged from 60 to 90 min per week over a
12-week period. Three of these p-ESDM studies, the results of
which were reported in four papers, took place in a clinic
{*Estes et al. 2014; *Rogers et al. 2012; *Vismara et al
200%9a; *Vismara et al. 2008), whereas the remaining two
studies (*Vismara et al. 2012; *Vismara et al. 201 3a) used a
telehealth approach, which involved weekly video confer-
ences with parents.

Therapist training in the study of * Vismara et al. (2009b)
wsed a self-instructional model, a 10-h didactic training ses-
sion for direct thempy, a 3<h session for parent coaching, and
4 h of team supervision across 10 months. The training was
delivered via a distance-learning mode| and in vivo. Therapist
training in the *Vismara et al. (201 3b) study involved a 4-day
therapist raining workshop.

@ Springer



257

Rev J Autism Dev Dnisond

In one study, the results of which were reported in three
publications (*Dawson etal. 201 0; Dawson et al. 2012; *Estes
et al. 2015) evaluated intensive parent and therapist one-on-
one intervention within the same group of children. In these
papers, the children received a reported average of 152 h per
week of therapist intervention and 16.3 h per week of parent
intervention over 2 years.

The remaining four smdies (*Eapen et al. 2013; * Fulton
et al. 2014; *Vivant et al. 2013; *Vivant et al. 2014) inves-
tigated the effects of an early childhood education center-
based group ESDM intervention. The intensity varied be-
tween 15 and 20 h per week (*Eapen et al. 2013; *Fulton
et al. 2014; *Vivanti et al. 2013) and 15 to 25 h per week
{(*Vivanti et al. 2014). In the study by *Eapen et al. (2013),
participants also received 1 h per week of one-on-one
intervention.

Study Designs and Quality Ratings

These 15 articles reported using a variety of research designs.
Specifically, there was one case snudy design (*Vismara et al
2008) and three studies that used a single-case, multiple-
baseline across participants design (*Vismara et al. 2012;
*Vismara et al. 2009a; *Vismara et al. 2013a). Of the group
studies, two were randomized controlled trials, the outcomes
of which were reported in five articles (*Dawson et al. 2010,
Dawson et al. 2012; *Estes et al. 2014; *Estes et al. 2015;
*Rogers et al. 2012), four used a one group prepost-test de-
sign (*Eapen et al. 2013; *Fulton et al. 2014; *Vismara et al.
2013b; *Vivanti et al. 2013) and another two used quasi-
experimental multiple-group comparison designs (*Vismara
etal 2009b; *Vivant et al. 2014),

In terms of rated quality, three studies (the outcomes of
which were published in six articles; *Dawson et al. 2010;
Dawson et al. 2012; *Estes et al. 2014; *Estes et al. 2013;
*Rogers et al. 2012; *Vivantiet al. 2014) were rated as having
a “strong ™ research design according to the criteria developed
by Reichow et al. (2008) and Reichow (2011). One study
{(*Vismara et al. 2012) was rated as having an “adequate™
research design, whereas eight studies were rated as “weak™
due to the absence of anadequate control group (*Eapen et al.
2013; *Fulton et al. 2014; *Vismara et al. 2013b; *Vivanti
et al. 2013), nadequate statistical power (*Vismara et al
2009b), failore to replicate the experimental effect (*Vismara
et al. 2008), insufficient baseline data (*Vismara et al. 2009,
or too few high quality primary quality indicators (*Vismara
et al. 2013a).

Child Outeomes
Positive results are defined as an improvement in the outcome

measure for the majority of participants during intervention
(single case), a significant improvement during intervention
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{one group pre-post-test) or significantly better results for the
ESDM treatment group compared to the TAU group follow-
ing intervention (multiple group comparison).

MNegative results are defined as no improvement or deteri-
oration in the outcome measure for the majority of participants
during intervention (single case), no significant difference or a
significant deterioration during intervention (one group pre-
post-test), or no difference between groups or greater ime-
provement for the TAL group compared to the ESDM group
following intervention (multiple group comparison).

Child Behavioral Functioning and Development

Twelve artic les reported on measures of child behav ioral func-
tioning and development (*Dawson et al. 2010; *Eapen et al.
2013; *Estes et al. 2015; *Fulion et al. 2014; *Rogers et al.
20012; *Vismaraetal. 20012; * Vismaraetal. 2009a, b *Vismara
et al. 2013a; *Vismara et al. 2008; *Vivanti et al. 2013;
*Vivant et al. 2014). These measares were collected using a
variety of instuments, including the Child Behavior Rating
Scale (CBRS; Mahoney and Wheeden 1998), the Differential
Ability Scale (DAS; Elliot 1990), the MacArthur-Bates
Communicative Development Inventory (MCDI; Fenson
et al. 2007), the Mullen Scale of Early Learning {MSEL;
Mullen 1993), the Vineland Adaptive Behavior Scales
(VABS; Sparrow et al. 1984 Sparrow et al. 2003), the
Aberrant Behavior Checklist (ABC; Aman and Singh 1986;
Aman et al. 19835), the Repetitive Behavior Scale (Bodfish
et al. 1999), a standardized measure of peer relationships
{Lord et al. 1994), and the ESDM behavior rating scale
{Rogers and Dawson 2010). The four articles using the
CBRES (*Vismara et al. 2009z, b; *Vismara et al. 2013a;
*Vismara et al. 2008, and the one article (*Fulton et al
2014) using the ESDM behavior rating scale reported positive
results on these measures. Results from articles using the
VABS, the MSEL, and the MCIDM were mixed. Two articles
found positive results for the overall VABS (*Dawson et al.
2010; *Estes et al. 2013), while three anicles reported nega-
tive results (*Eapen et al. 2013; *Fulton et al. 2014; *Vivant
et al. 2014). Five articles reported positive results for the over-
all MSEL {*Dawson et al. 2010; *Eapen et al. 2013; * Fulton
et al. 2014; *Vivanti et al. 2013; *Vivanti et al. 2014), while
one (*Rogers et al. 2012) reported negative results. Two
articles reported positive results for the MCDI {* Vismara
etal 20012; *Vismara et al. 2013a), while one article reported
negative results {*Rogers et al. 2012). Results for the remain-
ing measures were negative,

Observations of Social Interaction and Commurica tion Skills
Six articles reported at least one child outcome measure that

was based on direct observation of the child’s social interac-
tion and communication skills (* Rogers et al. 2012; *Vismara
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etal. 2012; *Vismara et al. 200%; *Vismara et al. 2013a;
*Vismara etal. 2008; *Vismara et al. 2012). These measures
inchded spontaneous verbal utter ances, imitation skills, social
orienting, and joint attention. All articles reported positive
results for these outcome measures, with the exception of
*Vismara et al. (2009b) and *Rogers et al. (2012)
who found negative results on a measure of imitation
skills. *Rogers et al. (2012) also found negative results
on & measure of social orienting and joint attention fol lowing
intervention.

Physiological Measures

One article (Dawson et al. 2012) included electroencephalo-
grmm (EEG) activity as an outcome measure. They reported
mixed results as brain areas corresponding with active cogni-
tive processing and attention to faces showed significant by
more activation in the ESDM intervention group than the
TAU group. However, there were no significant differences
between groups in activation of areas associated with percep-
tual processing of faces or ordenting towards the stimuhus.

Autizm Severity and Diagnostic Quicomes

Seven articles (*Dawson et al. 2010; *Estes et al. 2013;
*Eapen et al. 2013; *Fulton et al. 2014; *Rogers etal. 2012;
*Vivanti et al. 2013; * Vivant et al. 2014) reported on autism
sev erity using either the ADOS (Lord etal. 2002) or the Social
Communication Questionnaire (SC0); Berument et al. 1999),
Of the five articles using the ADOS (*Dawson et al. 2010;
*Estes et al. 2015; *Rogers et al. 201 2; *Vivanti et al. 2013;
*Vivanti et al. 2014), only one reported positive results fol-
lowing intervention (*Estes et al. 20135). Of the articles using
the SC0Q), one reported positive results (*Eapen et al. 2013),
and the other negative results (*Fulton et al. 2014) following
intervention. Three articles (*Dawson et al. 2010; *Estes etal.
2015; *Vismara et al. 2008) reported on participants’ change
in diagnosis from ASD to PDD-NOS or “no diagnosis™ fol-
lowing intervention. Two articles reported positive results in
this regard (*Dawson et al. 2010; *Vismara et al. 2008), while
*Estes et al. (201 5) reported negative results.

Parent and Therapist Outcomes

Six articles (*Rogers et al. 2012; *Vismara et al. 2012;
*Vismara et al. 200%, b; *Vismara et al. 2013a; *Vismara
etal. 2008) ncluded a measure related to the extent to which
parents implemented ESDM thempy correctly. Five articles
(*Vismara et al. 20012; *Vismara et al. 200%, b; *Vismara
et al. 2013z, *Vismara et al. 2008) reported positive results
in that the majority of parents (at least five out of eight)
achieved an acceptable level of treatment integrity (80 % cor-
rect implementation) within six to eight sessions. However

*Rogers et al. (2012) reported negative results with no signif-
icant differences in scores for treatment inte grity in the ESDM
group compared with the TAL group.

Three articles (*Estes et al. 2014; *Vismara et al. 2012;
*Vismara et al. 2013a) reported on additional parent outcome
measures including the Maternal Behavior Rating Scale
(MBRS; Mahoney et al. 1998), the Questionnaire of
Resources and Stress ((QRS; Konstantareas et al. 1992), and
the Parenting Sense of Competence Questionnaire (PSOC;
Johnston and Mash 1989). Positive resulis were reported for
the MBRS and the (RS, but negative results were reported in
the PSOC (*Estes etal. 2014).

Two articles (*Vismaraetal. 200%; *Vismara et al. 2013b)
included a measure of therapist implementation of the ESDM
therapy procedures. B oth artic les reported positive results with
respect to treatment integrity after the therapist had received
the training. However, *Vismara et al. (2013b) noted that
while self-reported treatment integrity increased with training,
this was not maintained at fol low-up.

Secial Validity

Five articles (*Fulton et al. 2014; *Vismara et al. 2012;
*Vismara et al. 20132, b; *Vismara et al. 2009b) reported
positive results on a measure of feasibility, acceptability, or
satisfaction with the intervention. *Rogers et al. (2012) also
reported positive results on a measure of working alliances
between parents and therapists.

Generalization

None of the studies assessed general ization of child, parent, or
therapist outcomes.

Maoderators of Outcome

Several articles identified variables prior to intervention that
could have a moderating effect on child and parent outcomes.
*Rogers et al. (2012) found that higher number of hours of
intervention when both the ESDM and TAU groups were
combined, predicted significantly better scores on the
ADOS, MSEL, MCDI and Nonsocial orienting measures.
They also found that chronological age negatively predicted
MSEL scores after intervention. These results suggest that
higher intervention hours and lower chronological age pre-
dicted better intervention outcomes in this sample. However,
*Vivant et al. (2013) found that intensity of trestment and
chronological age did not predict reatment outcomes in a
group of 21 children receiving group ESDM therapy.
*Rogers etal (2012) found that nonsocial orienting was a
sipgnificant predictor of increased scores on the MSEL and
decreased ADOS social affect scores when both the ESDM
and TAU groups were combined and that social orienting was
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a significant predictor of reduced ADOS restricted and repet-
itive behavior scores. However, contrary to their hypothesis,
imitation skills were not a significant predictor of reamment
outcomes. In contrast, *Vivant et al. (2013) found that scores
in an imitation task were a significant predictor of positive in-
tervention outcomes, as well as functional object use, and goal
understanding. They also found that cognitive ability and social
attention were not significant predictors of intervention out-
comes. *Estes et al. (2014) found that the number of negative
life events predicted increased parenting stress and decreased
sense of competence in both the ESDM and TAU groups.

Discussion

The purpose of this review was to evaluate the ESDM as an
early intervention appmach for children with ASD. This re-
view identified 15 relevant articles, all of which were pub-
lished since 2008. The manner in which the ESDM program
was delivered in these smdies included () raining parents to
implement the program, (b) raining therapists to implement
the program, (c) having already tmined therapists provide in-
tensive one-on-one intervention, while also training parents to
intensively provide intervention, and {d) having already
trained therapists provide group intervention. The study de-
signs inchuded one case study, three multiple-baseline across
participants designs, four quasi-experimental one-group pre-
post-test designs, two quasi-experimental multip le-group com-
parisons, and two randomized controlled trials, reported in five
publications. The interventions varied significantly in intensity
and duration; parent training was generally the shortest and
least intensive form of intervention (approximately 1 h per
week over 12 weeks), whereas all studies imvestigating group
ESDM intervention and intensive delivery involved at least
15 h per week of therapy over a minimum of 10 months.

Outcomes

All smdies reported at least some positive outcomes for the
trained parents, therapists, and/or the participating children
following the delivery of the training to the parents or thempist
or receipt of the intervention by the children. All stedies that
investigated parent training reported that treatment integrty
and parent engagement increased for the majority of parents
and that this increase was maintained during follow-up. The
two stndies that examined therapist training also reported sig-
nificant increases in treatment integrity {*Vismara et al
2009 *Vismara et al. 2013b). Most studies also reported
positive child outcomes, particularly for cognitive skills, lan-
guage ability, imitation, attentiveness, and social initiations.
Results for other adaptive behaviors and severity of autism
symptoms were mixed. Indeed, about 50 % of studies that
assessed these latter types of dependent variables reported
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negative results. Two studies reported positive changes in au-
tism diagnosis following intervention (*Dawson et al. 2010;
*Vismara et al. 2008). However, 2-year follow-up for one of
these smdies indicated that while the ESDM group had a sig-
nificant reduction in autism symptoms compared to the TAL
group, statistical differences in diagnostic categorization be-
tween the intervention and TAU groups were no longer evi-
dent (*Estes et al. 2015). This suggests that while the ESDM
group had reduced autism symptoms the majority still met the
criteria for ASD.

Interestingly, the study by *Rogers et al. (2012) was the
only comparison study to find that the p-ESDM group did not
have significantly better outcomes fol lowing intervention than
the TAU group. They found that there were no significant
differences in child outcomes between groups except that the
TAL group had significantly lower social affect scores, which
could perhaps indicate lower autism symptom severity. These
results are consistent with several studies investigating other
types of parent raining that also failed to find a significant
improvement in child outcomes for the parent-training group
compared with the TAU group (Drew et al. 2002; Jocelyn
et al. 1998). However, parents in the p-ESDM mtervention
group reported significantly higher working alliances
{*Dawson et al. 2010) with their therapists as well as signifi-
cantly lower parenting stress than the TAU group (*Estes et al.
2014). This suggests that the p-ESDM intervention might
have some positive impact upon parents compared with the
standard treamment that the other children received. It should
be noted that, in this study, the TAL group actually received
more howrs of intervention per week than the p-ESDM group.
It is possible that better outcomes for the p<-ESDM group
would become evident if they had received the same intensity
and duration of intervention as the TAU group.

The study by *Dawson et al. (2010) was the only study in
this review to investigate the effects of intensive ESDM inter-
vention on brain activity {via EEG scans). Their findings suggest
nomnalized fanctioning in areas of the bmin associated with
active cognitive processing and attention to faces for the
children in the intensive ESDM intervention group compared
to the TAL group. This is one of the first sdies to investigate
the impact of early intervention on brain development, and
although it is limited in terms of the small sample size and
high level of unusable data, these findings sugpest that early
intensive ntervention might improve brain fimctioning. While
this is an intriguing suggestion, the effect reported by Dawson
etal. (2012) would need to be replicated to verify this possibility.

Although this review suggests that the ESDM is a promis-
ing treatment for yvoung children with or at risk for an ASD
diagnosis, the results from most of these studies must be
interpreted with caution due to the relatively low ratings on
research rigor. Indeed, eight of the 12 studies were rated as
having methodological weakness that reduced the certainty of
evidence. It is also the case that one of the smdies with the
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strongest ratings did not report significant improvements for
children in the ESDM group (e.g., *Rogers et al. 2012).
According to criteria developed by Reichow et al. (2008;
Reichow 2011), specific numbers of group and sing le-case
smdies with adequate or strong research rigor are needed for
an intervention to be considered an evidence-based practice
{e.g., at least two group designs of strong research report
strength conducted in different geographic locations). Using
these criteria, at this stage, parentand therapist ESDM training
cannot be described as evidence-based practices. Stll, the
positive results from several of these smdies do support clas-
sification of the ESDM as a promising intervention for young
children with or at risk for an ASD diagnosis.

This conclusion is based in part on the mostly positive
outcomes from some of the studies reviewed, such as the
genemally very strong studies conducted by *Dawson et al
(2010) and *Estes et al. {2015). The results of these applica-
tions of the ESDM are comparable to those found in many
studies investigating EIBI interventions that have involved
providing at least 25 h of discrete trial intervention per week
for more than two yvears (e.g., Smith et al. 2000; Cohen et al.
2006). This provides preliminary evidence that intensive
ESDM intervention might be comparable to the effects of
EIBL In light of this, the ESDM might be seen as a more
practical option given that it would seem to require less inten-
sity of intervention and a less sructured approach, which might
be more acceptable to some parents and therapists. In addition,
the more namralistic orientation of the ESDM compared to
some ap plications of EIBI as described by Lovaas ( 1987) could
have the potential advantages outlined earlier (ie., the ESDM
might be more likely to promote generalization and spontane-
ity and more likely to preempt challenging behavior and pre-
vent prompt dependency). Further comparative research is
needed before such conclusiors can be drawm.

The recommended steps for systematically validating and
disseminating psychosocial interventions, such as the ESDM,
include (a) some initial small scale efficacy studies, (b)
manualization of the reatment if the results of the small scale
smudies are positive, (c) larger-scale efficacy studies such as
RCTs using the manualized program, and (d) community ef-
fectiveness studies, in which the trmining might be delivered
by the usual personnel, such as parents and/or teachers (Smith
etal. 2007). This logical progressive pattern can be seen inthe
15 papers reviewed herein. Specifically, the first few studies
were small scale evaluations involving a case study (*Vismara
et al. 2008), single-case design studies (*Vismara et al.
200%z), and a small scale multiple-group comparison
{Vismara etal. 2009a) all of which provided some preliminary
evidence of efficacy. The ESDM manual was then developed
{Rogers and Dawson 2010) and followed by a larger RCT
evaluating intensive parent and therapist intervention
(*Dawson et al. 2010) and an RCT evaluating a program for
training parents to implement the ESDM (*Rogers etal. 2012),

More recent sudies have extended the evaluation of the
ESDM to the wider community {*Eapen et al. 2013; *Fulton
etal. 2014; *Vivant et al. 2013; *Vivanti et al. 2014). This
shift in study design and type suggests that the research on
ESDM aligns well with the suggested stages for the validation
and dissemination of psychosocial interventions. This overll
program of research suggests the ESDM to be promising,
However, given the limitations in some of these smdy's de-
sign, we would argue that there is a need for more research.
Future research could be both small scale, to isolate the active
mechanisms and necessary components of the intervention,
and larger scale research to evaluate its effectiveness for use
in the commmunity. In addition, there may be vale in compar-
ative research. Indeed, while the ESDM appears promising, it
is unclear whether it is more effective than other manualized
treatments for yvoung children with, or at risk for, an ASD
diagnosis, such as EIBI (Lovaas 1987), Early Achievements
(Landa et al. 2011) or PRT (Koegel et al. 1999, b).

Another area of fiture research could be to evaluate the
ESDM within other countries and with more diverse parent
groups as there may well be cultural, educational, and socio-
economic differences that impact upon the acceptability and
effectiveness of this program. Future research could also seek
to investigate whether there are parent or child variables and/
or specific procedures that predict the success of the ESDIM.
The research into such issues has to date been limited and has
revealed mixed results (*Rogers et al. 2012; *Vivant et al
2013). A final area for future research could be to consider
additional dependent variables as outcome measures. Many
studies in the present review examined imitation ability, for
example, but relatively few have examined other measures of
joint attention, such as eye contact, pointing, showing, and
onenting towards stimuli. This is surprising considering that
most research into early intervention for toddlers with ASD
inchudes a measure of joint attention {Schertz et al. 2012), and
the ESDM emphasizes the importance of nonverbal commnu-
nication and attending to the communication parmer {Rogers
and Dawson 2010). Other potentially important dependent
variables, which were underrepresented in this review, might
inchude direct measures of problem behavior, functional play
skills, appropriate interactions with peers and siblings, and
successful trmansition into preschool or other early childhood
SELngs.

Limitations of this Review

This review used the Evaluative Method for Deternining
Evidence-Based Practices in Autism (Reichow et al. 2008;
Reichow 2011) to assess the quality of the included studies
and to determine whether the interventions qualified as
evidence-based practice. Other reviews have used different
criteria {e.g., Horner et al. 2005). The use of different criteria
may have resulted in different evaluations of research report
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rigor, and thus, a different evaluation of the overall srength of
evidence for the effectiveness of ESDM intervention.
Furthermore, the decision to include only peer-reviewed stud-
ies, which were published in English, may have limited the
overall scope of sudies identified for this review.

Conclusion

The ESDM is a naturalistic behavioral/developmental inter-
vention for young children with, or at risk for, an ASD diag-
nosis. The procedures used in the ESDM include a range of
naturalistic teaching procedures that are based on the princi-
ples of applied behavior analysis and a developmental orien-
tation. Based on our review of 12 studies, reported in 15 sep-
arate articles, the ESDM appears to be a promising treatment
for voung children with, or at risk for, an ASD diagnosis.
However, there are methodological limitations that reduce
the certainty of evidence for eight of the 12 studies. Given
the generally promising results, the ESDM can be recom-
mended as a practical approach to delivering a sensible early
intervention program to children with, or at risk for, an ASD
diagnosis. Still, more research is needed on all aspects of this
model, particu larty independent replications of the findings.
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APPENDIX C
Parent Information Sheets and Consent Forms for Studies 1 and 2

Direct Therapy Information Sheet

Project Title: Developmental, Relationship-Based Early Intervention for Children with Autism

This research has been assessed and approved by Victoria University of Wellington Human Ethics
Committee (Reference Number 22085).

Dear Parent/Legal Guardian,

We would like to invite you and your child to participate in a research study. The purpose of this
study is to evaluate the effect of researcher-implemented developmental, relationship-based early
intervention on outcomes for children with a diagnosis of Autism Spectrum Disorder (ASD). This
intervention will be based upon Rogers and Dawsons’ Early Start Denver Model (ESDM).

This intervention will involve assessing your child’s current skills across all areas of development
and then providing naturalistic intervention in the context of play-based, relationship-focused
routines. This includes both joint activity routines involving objects and sensory social routines such
as “peekaboo”’, “chase”, and “hide and seek”.

If you give consent for you and your child to participate in this intervention, we will deliver three,
approximately one hour, therapy sessions per week (3 hours in total). This excludes the time taken to
set up, tidy up and discuss any progress the child has made. This intervention will last for 12 weeks
and will take place in your home. Following intervention we will assess your child’s generalisation
of his or her skills interactions with you (the parent).

Prior to the start of the intervention, we will meet with you to complete several pre-assessments to
evaluate your child’s skills across developmental domains. These will take approximately two hours
to complete. Assessments might include, for example, the MacArthur-Bates Communicative
Development Inventories (MCDI) to assess your child’s receptive and expressive language, the
Vineland Adaptive Behaviour Scales, second Edition (VABS-II) to measure your child’s adaptive
behaviour, and the Social Communication Questionnaire (SCQ) to assess your child’s severity of
autism symptoms. We will also use an intervention satisfaction questionnaire, to assess how
acceptable and effective you expect the treatment to be. The satisfaction questionnaire will then be
repeated after the intervention has finished.

During the first session of intervention we will also directly assess your child’s developmental skills
using an adapted version of the ESDM Curriculum Checklist for Young Children with Autism. This

will be used to determine developmentally appropriate goals for intervention.
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In addition to these pre- and post-assessments, we will video record weekly 10-minute play
interactions between you and your child as well as your child and the researcher. These recordings
will take place weekly three to five weeks before intervention, each week during intervention, and
several weeks afterwards. These videos will be coded for the frequency of intentional
communication (gestures, vocalisations, words, signs etc.), functional play, and joint attention
behaviours. The generalisation videos of you and your child will be also be coded using these
measures. The videos will be viewed by the research team only and will be used solely for these data
collection purposes. You may request access to receive copies of these videos at any time.

We anticipate that this research will commence mid-2015 and will continue until the end of 2017.
Our involvement with each family will last approximately 8 to 10 months, which includes the time
for pre-assessment, intervention (12 weeks) and follow-up for the direct therapy intervention.
Confidentiality

Any information that is obtained in connection with this study and that can be identified with you or
your child will remain confidential and will be disclosed only with your permission.

The results of this project will be presented in written and verbal reports, but we will not use your
name or the name of your child in any oral or written reports and we will not provide any personal
information that would enable anyone to identify you or your child in any reports.

Please note that you are under no obligation to give consent to allow your child to participate in this
study. Your decision about whether or not you want to participate will not affect your present or
future relationship with Victoria University of Wellington.

If you decide to participate, you have the right to withdraw your consent and discontinue the child in
you care’s participation until 31 December 2017. Your decision to discontinue participation will not
affect your present or future relationship with Victoria University of Wellington.

Ethics

This research has been assessed and approved by Victoria University of Wellington Human Ethics
Committee (Reference Number 22085). If at any time you have any questions or concerns about your
treatment as a research participant in this study, contact Dr. Susan Corbett, Chair of the Victoria
University of Wellington Human Ethics Committee (Phone: +64 4 463 5480; Email:
susan.corbett@vuw.ac.nz).

Data Storage and Deletion

All data will be stored in a locked filing cabinet/password protected computer in a locked office at

Victoria University of Wellington. Only members of the research team will have access to this data.
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The data will be stored for 5 years after publication and then shredded and thrown away after the 5-
year storage period.

Reporting/Dissemination

The results of this study will be submitted for publication in research and or professional journals
and may be presented at a conference. A brief report will be sent to you and all other participants
acknowledging participation and outlining overall findings. However, if at any time you would like
more detailed feedback, we would be more than happy to provide this either in person, or via the

telephone, letter, or email.
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Direct Therapy Consent Form

Project Title: Developmental, Relationship-Based Early Intervention for Children with Autism

This research has been assessed and approved by Victoria University of Wellington Human Ethics
Committee (Reference Number 22085).

To indicate your agreement with each statement below, please tick the corresponding box.

I have read and understood the Information Sheet for this study.

I understand that my involvement in this project includes completing assessments related to my
child’s skills as well as a questionnaire about my satisfaction with the intervention.

I understand that the involvement of the child in my care includes participation in developmental,
relationship-based early intervention delivered by trained researchers and that data will be collected
on my child’s intentional communication, functional play, and joint attention behaviours.

I understand that the investigators do not foresee any potential physical, psychological, social, legal,
or other risks to me or the child in my care as a result of participating in this study.

I understand that the sessions will be videotaped in order for the researchers to collect data on the
child in my care’s behaviour and that I may request access to these videos.

I understand that my identity and that of the child in my care will not be disclosed in any way
stemming from this research.

I understand that all research data will be securely stored at Victoria University of Wellington
premises for at least five years, and will be destroyed when no longer required.

I understand that research data gathered for the study may be published provided that my identity and
the identity of the child in my care are not disclosed.

I understand that I will receive feedback acknowledging participation and outlining overall findings
and that | can request additional feedback at any time.

Any questions that | have asked have been answered to my satisfaction.

U | agree to participate in this investigation and understand that I may withdraw my permission until
31 December 2017 without any negative effect.

U I agree to allow the child in my care to participate in this investigation and understand that | may

withdraw my permission until 31 December 2017 without any negative effect.

Name of Parent/Legal Guardian: Name of Child:
Parent/Legal Guardian’s Signature: Phone Number/Email:
Date:
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Parent Coaching Information Sheet

Project Title: Developmental, Relationship-Based Early Intervention for Children with Autism

This research has been assessed and approved by Victoria University of Wellington Human Ethics
Committee (Reference Number 22085).

Dear Parent/Legal Guardian,

We would like to invite you and your child to participate in a research study. The purpose of this
study is to evaluate the effect of a parent-implemented developmental, relationship-based early
intervention on outcomes for children with a diagnosis of Autism Spectrum Disorder (ASD). This
intervention will be based on Rogers and Dawsons’ Early Start Denver Model (ESDM).

This intervention will involve assessing your child’s current skills across all areas of development
and then providing naturalistic intervention in the context of play-based, relationship-focused
routines. This includes both joint activity routines involving objects and sensory social routines such
as “peekaboo”, “chase”, and “hide and seek”.

If you give consent for you and your child to participate in this intervention, this will involve one
hour of parent coaching per week for 12 weeks each and will take place in the home. This
intervention will involve coaching based on the principles of developmental, relationship-based
therapy including instruction of the techniques, modelling by the trained researcher, direct practice
and feedback. Following the parent coaching we may assess your child’s generalisation of his or her
skills to an early childhood education context.

Prior to the start of the intervention, we will meet with you to complete several pre-assessments to
evaluate your child’s skills across developmental domains. These will take approximately two hours
to complete. Assessments might include, for example, the MacArthur-Bates Communicative
Development Inventories (MCDI) to assess your child’s receptive and expressive language, the
Vineland Adaptive Behaviour Scales, second Edition (VABS-II) to measure your child’s adaptive
behaviour, and the Social Communication Questionnaire (SCQ) to assess your child’s severity of
autism symptoms. We will also use an intervention satisfaction questionnaire, to assess how
acceptable and effective you expect the treatment to be. The satisfaction questionnaire will then be
repeated after the intervention has finished. Following intervention you will also be invited to
participate in an interview (approximately one hour) about your perceptions of the impact of the

treatment.
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During the first session of intervention we will also directly assess your child’s developmental skills
using an adapted version of the ESDM Curriculum Checklist for Young Children with Autism. This
will be used to determine developmentally appropriate goals for intervention.

In addition to these pre- and post-assessments, we will video record weekly 10-minute play
interactions between you and the child. These recordings will take place weekly three to five weeks
before intervention, each week during intervention, and several weeks afterwards. We may also film
several 10-minute videos of your child interacting with his or her early childcare teacher both before
and after intervention. These videos will be coded for the frequency of intentional communication
(gestures, vocalisations, words, signs etc.), functional play, and joint attention behaviours. In
addition, the videos of you (or the early childcare teacher) and your child will be coded using the
ESDM Fidelity Checklist to assess the fidelity of your implementation of the developmental,
relationship-based intervention techniques. The videos will be viewed by the research team only and
will be used solely for these data collection purposes.

We anticipate that this research will commence mid-2015 and will continue until the end of 2017.
Our involvement with each family will last approximately 8 to 10 months, which includes the time
for pre-assessment, intervention (12 weeks) and follow-up for both the parent training and direct
therapy interventions.

Confidentiality

Any information that is obtained in connection with this study and that can be identified with you or
your child will remain confidential and will be disclosed only with your permission.

The results of this project will be presented in written and verbal reports, but we will not use your
name or the name of your child in any oral or written reports and we will not provide any personal
information that would enable anyone to identify you or your child in any reports.

Please note that you are under no obligation to give consent to allow your child to participate in this
study. Your decision about whether or not you want to participate will not affect your present or
future relationship with Victoria University of Wellington.

If you decide to participate, you have the right to withdraw your consent and discontinue the child in
you care’s participation until 31 December 2017. Your decision to discontinue participation will not
affect your present or future relationship with Victoria University of Wellington.

Ethics

This research has been assessed and approved by Victoria University of Wellington Human Ethics
Committee (Reference Number 22085). If at any time you have any questions or concerns about your

treatment as a research participant in this study, contact Dr. Susan Corbett, Chair of the Victoria
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University of Wellington Human Ethics Committee (Phone: +64 4 463 5480;

Emailsusan.corbett@vuw.ac.nz).

Data Storage and Deletion

All data will be stored in a locked filing cabinet/password protected computer in a locked office at
Victoria University of Wellington. Only members of the research team will have access to this data.
The data will be stored for 5 years after publication and then shredded and thrown away after the 5-
year storage period.

Reporting/Dissemination

The results of this study will be submitted for publication in research and or professional journals
and may be presented at a conference. A brief report will be sent to you and all other participants
acknowledging participation and outlining overall findings. However, if at any time you would like
more detailed feedback, we would be more than happy to provide this either in person, or via the

telephone, letter, or email.
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Parent Coaching Consent Form

Project Title: Developmental, Relationship-Based Early Intervention for Children with Autism

This research has been assessed and approved by Victoria University of Wellington Human Ethics
Committee (Reference Number 22085).

To indicate your agreement with each statement below, please tick the corresponding box.

I have read and understood the Information Sheet for this study. I understand that my involvement in
this project includes receiving parent coaching to implement developmental, relationship-based early
intervention for the child in my care and that data will be collected on my implementation of the
intervention procedures.

I understand that the involvement of the child in my care includes participation in developmental,
relationship-based early intervention delivered by myself and trained researchers and that data will
be collected on my child’s intentional communication, functional play, and joint attention
behaviours.

I understand that the investigators do not foresee any potential physical, psychological, social, legal,
or other risks to me or the child in my care as a result of participating in this study.

I understand that the sessions will be videotaped in order for the researchers to collect data on the
child in my care’s behaviour and my implementation of the intervention techniques.

I understand that my identity and that of the child in my care will not be disclosed in any way
stemming from this research.

I understand that all research data will be securely stored at Victoria University of Wellington
premises for at least five years, and will be destroyed when no longer required.

I understand that research data gathered for the study may be published provided that my identity and
the identity of the child in my care are not disclosed.

I understand that | will receive feedback acknowledging participation and outlining overall findings
and that | can request additional feedback at any time.

Any questions that | have asked have been answered to my satisfaction.

Ol | agree to participate in this investigation and understand that 1 may withdraw my permission until
31 December 2017 without any negative effect.

U I agree to allow the child in my care to participate in this investigation and understand that | may
withdraw my permission until 31 December 2017 without any negative effect.
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Parent Coaching Information Sheet- Family Member

Project Title: Developmental, Relationship-Based Early Intervention for Children with Autism

This research has been assessed and approved by Victoria University of Wellington Human Ethics
Committee (Reference Number 22085).

Dear Parent/Family member,

We would like to invite you to participate in a research study. The purpose of this study is to evaluate
the effect of a parent-implemented developmental, relationship-based early intervention on outcomes
for children with a diagnosis of Autism Spectrum Disorder (ASD). This intervention will be based on
Rogers and Dawsons’ Early Start Denver Model (ESDM).

This intervention will involve assessing your child/family member’s current skills across all areas of
development and then providing naturalistic intervention in the context of play-based, relationship-
focused routines. This includes both joint activity routines involving objects and sensory social
routines such as “peekaboo”, “chase”, and “hide and seek”.

One of your child/family member’s parents/legal guardians has already consented to participate in
this parent coaching study. This will involve one hour of parent coaching per week for 12 weeks and
will take place in the home. This intervention will involve coaching based on the principles of
developmental, relationship-based therapy including instruction of the techniques, modelling by the
trained researcher, direct practice and feedback. Following the parent coaching we will assess your
child/family member’s generalisation of his/her skills to you (a novel person).

To assess this generalisation of skills we will film one 10-minute video of the child interacting with
you before the parent coaching begins and another 10-minute video when the parent coaching ends.
These videos will be coded for the frequency of intentional communication (gestures, vocalisations,
words, signs etc.), functional play, and joint attention behaviours. In addition, the videos of you and
your child/family member will be coded using the ESDM Fidelity Checklist to assess the fidelity of
your implementation of the developmental, relationship-based intervention techniques. The videos
will be viewed by the research team only and will be used solely for these data collection purposes.
We anticipate that this research will commence mid-2015 and will continue until the end of 2017.
Our involvement with each family will last approximately 8 to 10 months, which includes the time
for pre-assessment, intervention (12 weeks) and follow-up for both the parent training and direct

therapy interventions.
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Confidentiality

Any information that is obtained in connection with this study and that can be identified with you or
your child will remain confidential and will be disclosed only with your permission.

The results of this project will be presented in written and verbal reports, but we will not use your
name or the name of your child/family member in any oral or written reports and we will not provide
any personal information that would enable anyone to identify you or your child/family member in
any reports.

Please note that you are under no obligation to give consent to participate in this study. Your
decision about whether or not you want to participate will not affect your present or future
relationship with Victoria University of Wellington.

If you decide to participate, you have the right to withdraw your consent and discontinue the child in
you care’s participation until 31 December 2017. Your decision to discontinue participation will not
affect your present or future relationship with Victoria University of Wellington.

Ethics

This research has been assessed and approved by Victoria University of Wellington Human Ethics
Committee (Reference Number 22085). If at any time you have any questions or concerns about your
treatment as a research participant in this study, contact Dr. Susan Corbett, Chair of the Victoria
University of Wellington Human Ethics Committee (Phone: +64 4 463 5480;

Email:mailto:susan.corbett@vuw.ac.nz).

Data Storage and Deletion

All data will be stored in a locked filing cabinet/password protected computer in a locked office at
Victoria University of Wellington. Only members of the research team will have access to this data.
The data will be stored for 5 years after publication and then shredded and thrown away after the 5-
year storage period.

Reporting/Dissemination

The results of this study will be submitted for publication in research and or professional journals
and may be presented at a conference. A brief report will be sent to you and all other participants
acknowledging participation and outlining overall findings. However, if at any time you would like
more detailed feedback, we would be more than happy to provide this either in person, or via the

telephone, letter, or email.
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Parent Coaching Consent Form- Family Member

Project Title: Developmental, Relationship-Based Early Intervention for Children with Autism

This research has been assessed and approved by Victoria University of Wellington Human Ethics
Committee (Reference Number 22085).

To indicate your agreement with each statement below, please tick the corresponding box.

I have read and understood the Information Sheet for this study. I understand that my involvement in
this project includes playing with my child/family member to allow the research team to assess
his/her generalisation of skills learned in the parent coaching programme to a different person and
that data will be collected on my implementation of the intervention procedures.

I understand that the investigators do not foresee any potential physical, psychological, social, legal,
or other risks to me as a result of participating in this study.

I understand that the sessions will be videotaped in order for the researchers to collect data on my
child/family member’s behaviour and my implementation of the intervention techniques.

I understand that my identity and that of my child/family member will not be disclosed in any way
stemming from this research.

I understand that all research data will be securely stored at Victoria University of Wellington
premises for at least five years, and will be destroyed when no longer required.

I understand that research data gathered for the study may be published provided that my identity and
the identity of my child/family member are not disclosed.

I understand that | will receive feedback acknowledging participation and outlining overall findings
and that | can request additional feedback at any time.

Any questions that | have asked have been answered to my satisfaction.

Ol | agree to participate in this investigation and understand that | may withdraw my permission until

31 December 2017 without any negative effect.

Name:
Name of Child/Family Member:
Phone Number/Email:

Signature:
Date:




APPENDIX D

ESDM Curriculum Assessment Materials
Small table and two straight wooden chairs
Large beanbag
Carts with drawers and other containers for holding toys
Small rugs for floor areas
A variety of small, clear containers with lids
Small box with bubbles, balloons, slinkies, animal picture book
Set of coloured blocks of different sizes
Set of coloured markers and paper
Set of farm animals and two identical pictures of farm animals
Children’s book with farm animals, children’s book with vehicles
Two or three cars and trucks
Bucket that holds two to five balls and beanbags of different sizes
Nesting cups
Ring stacker
Several inset puzzles
Shape sorter with lid
Fat pegs and peg boards
Set of plastic eating objects
Large doll with clothes
Baby blanket and small bed or box to use for bed
Set of personal grooming objects
Set of popbeads
Set of large Duplo
Toy involving a hammer and pegs or balls etc.
Pop-up toy with various types of buttons to open
Preferred child snacks
Fat beads with a string or cord

Photos of family members and self
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APPENDIX E
Data Collection Studies 1 and 2

0.00-0.30 CINone CINone CINone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

O Intentional Vocalisation O Intentional Vocalisation O Intentional Vocalisation

[0 Engagement-partial [0 Engagement-partial [0 Engagement-partial

0 Engagement- whole 0:10 [0 Engagement- whole 0:20 [0 Engagement- whole 0:30
0.30-1.00 CINone CONone [ONone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

O Intentional Vocalisation O Intentional Vocalisation [ Intentional Vocalisation

O Engagement-partial O Engagement-partial O Engagement-partial

[J Engagement- whole 0:40 [J Engagement- whole ~ 0:50 [J Engagement- whole 1.00
1.00-1.30 CINone [INone [ONone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

O Intentional Vocalisation O Intentional Vocalisation [ Intentional Vocalisation

[0 Engagement-partial [0 Engagement-partial [0 Engagement-partial

[J Engagement- whole 1:10 [J Engagement- whole 1:20 [J Engagement- whole 1:30
1.30-2.00 CINone CONone CINone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

O Intentional Vocalisation [ Intentional Vocalisation [0 Intentional Vocalisation

O Engagement-partial O Engagement-partial O Engagement-partial

0 Engagement- whole 1:40 0 Engagement- whole 1:50 [0 Engagement- whole ~ 2:00
2.00-2.30 CINone [CINone [ONone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

O Intentional Vocalisation O Intentional Vocalisation [ Intentional Vocalisation

[0 Engagement-partial [0 Engagement-partial [0 Engagement-partial

[J Engagement- whole 2:10 [0 Engagement- whole ~ 2:20 [0 Engagement- whole ~ 2:30
2.30-3.00 CINone CINone CINone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

O Intentional Vocalisation [ Intentional Vocalisation [ Intentional Vocalisation

O Engagement-partial O Engagement-partial O Engagement-partial

O Engagement- whole  2:40 [0 Engagement- whole ~ 2:50 [0 Engagement- whole 3:00
3.00-3.30 CINone [INone [ONone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

O Intentional Vocalisation O Intentional Vocalisation [ Intentional Vocalisation

O Engagement-partial 0 Engagement-partial [0 Engagement-partial

[0 Engagement- whole 3:10 [0 Engagement- whole 3:20 1 Engagement- whole 3:30
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3.30-4.00 CINone CINone CINone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

O Intentional Vocalisation O Intentional Vocalisation O Intentional Vocalisation

O Engagement-partial O Engagement-partial [0 Engagement-partial

[0 Engagement- whole 3:40 [0 Engagement- whole 3:50 1 Engagement- whole 4:00
4.00-4.30 CINone CINone CINone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

O Intentional Vocalisation O Intentional Vocalisation [0 Intentional Vocalisation

O Engagement-partial O Engagement-partial [0 Engagement-partial

0 Engagement- whole 4:10 [0 Engagement- whole 4:20 [ Engagement- whole 4:30
4.30-5.00 CINone CONone [ONone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

O Intentional Vocalisation O Intentional Vocalisation [ Intentional Vocalisation

[0 Engagement-partial [0 Engagement-partial [0 Engagement-partial

[J Engagement- whole ~ 4:40 [J Engagement- whole 4:50 [J Engagement- whole 5:00
5.00-5.30 CINone CINone CINone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

O Intentional Vocalisation O Intentional Vocalisation [0 Intentional Vocalisation

O Engagement-partial [0 Engagement-partial [0 Engagement-partial

0 Engagement- whole 5:10 [0 Engagement- whole 5:20 [0 Engagement- whole 5:30
5.30-6.00 CINone CONone [CONone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

O Intentional Vocalisation [ Intentional Vocalisation [0 Intentional Vocalisation

[0 Engagement-partial [0 Engagement-partial [0 Engagement-partial

[J Engagement- whole ~ 5:40 [J Engagement- whole ~ 5:50 [J Engagement- whole 6:00
6.00-6.30 CINone CINone CINone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

O Intentional Vocalisation O Intentional Vocalisation [ Intentional Vocalisation

O Engagement-partial O Engagement-partial [0 Engagement-partial

0 Engagement- whole 6:10 [0 Engagement- whole 6:20 [0 Engagement- whole 6:30
6.30-7.00 CINone CONone [CONone

Imitation

Utterance (E)

Utterance (Not E)

O Intentional Vocalisation

O Engagement-partial

[0 Engagement- whole  6:40

Imitation

Utterance (E)

Utterance (Not E)

O Intentional Vocalisation

O Engagement-partial

[0 Engagement- whole ~ 6:50

Imitation

Utterance (E)

Utterance (Not E)

O Intentional Vocalisation

[0 Engagement-partial

1 Engagement- whole 7:00
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7:00-7:30 | CONone CINone [ONone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

O Intentional Vocalisation O Intentional Vocalisation O Intentional Vocalisation

O Engagement-partial [0 Engagement-partial [0 Engagement-partial

[0 Engagement- whole 7:10 [0 Engagement- whole 7:20 1 Engagement- whole 7:30
7:30-8:00 | CONone CINone [CONone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

O Intentional Vocalisation O Intentional Vocalisation [ Intentional Vocalisation

O Engagement-partial O Engagement-partial O Engagement-partial

0 Engagement- whole 7:40 0 Engagement- whole  7:50 [0 Engagement- whole  8.00
8.00-8.30 CINone [INone [ONone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

O Intentional Vocalisation O Intentional Vocalisation [ Intentional Vocalisation

[0 Engagement-partial [0 Engagement-partial [0 Engagement-partial

[J Engagement- whole 8:10 [J Engagement- whole 8:20 [J Engagement- whole 8:30
8.30-9.00 CINone CONone [CONone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

O Intentional Vocalisation [ Intentional Vocalisation O Intentional Vocalisation

O Engagement-partial O Engagement-partial O Engagement-partial

0 Engagement- whole 8:40 [0 Engagement- whole  8:50 0 Engagement- whole ~ 9.00
9.00-9.30 CINone CINone [ONone

Imitation Imitation Imitation

Utterance (E) Utterance (E) Utterance (E)

Utterance (Not E) Utterance (Not E) Utterance (Not E)

[ Intentional Vocalisation [ Intentional Vocalisation [T Intentional Vocalisation

[0 Engagement-partial [0 Engagement-partial [0 Engagement-partial

[J Engagement- whole 9:10 [J Engagement- whole 9:20 [J Engagement- whole 9:30
9.30-10.00 | CONone CINone CONone

Imitation

Utterance (E)

Utterance (Not E)

O Intentional Vocalisation

O Engagement-partial

O Engagement- whole 9:40

Imitation

Utterance (E)

Utterance (Not E)

O Intentional Vocalisation

O Engagement-partial

[0 Engagement- whole ~ 9:50

Imitation

Utterance (E)

Utterance (Not E)

[ Intentional Vocalisation

O Engagement-partial

[0 Engagement- whole  10.00
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Modified ESDM Parent/Therapist Fidelity Checklist
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1. Management of attention

- Adult attracts attention to face and auditory cues (e.g., holds items near the face, waits until child is paying

attention to give the cue):

OINever (0) OOcc. (3) OSometimes (6) OUsually (9) CICon. (12)

2. ABC Format
-Teaching opportunities occurred more than once every 30s
-There were clear antecedents (the child knows what behaviour is expected, cues are not repeated)

-Correct behaviours and attempts were reinforced

OINever (0) OOcc. (1) OSometimes (2) OUsually (3) CICon. (4)
OINever (0) OOcc. (1) OSometimes (2) OUsually (3) CICon. (4)
OINever (0) OOcc. (1) OSometimes (2) OUsually (3) CICon. (4)

3. Instructional techniques

Least-to-most prompting was used (Verbal and gestural before physical, follow through on antecedents):

OINever (0) OOcc. (3) OSometimes (6) OUsually (9) CICon. (12)

4. Affect and Arousal

Problems with affect and arousal (e.g. child too excited, too high energy, or bored/low energy) are managed

skilfully (score full marks if no problems with affect/arousal)

OINever (0) OOcc. (3) OSometimes (6) OUsually (9) CICon. (12)

5. Management of unwanted behaviours

Unwanted behaviours (e.g. crying, screaming, aggression, property destruction) are managed using positive
techniques to redirect the child, elicit a more positive behaviour and re-establish engagement and positive affect

(score full marks if no unwanted behaviours)

OINever (0) OOcc. (3) OSometimes (6) CUsually (9) CCon. (12)

6. Dyadic engagement

-Both partners (child and therapist) lead and follow e.g. Child cues adult turns, provides play ideas etc.

OINever (0) OOcc. (3) OSometimes (6) CUsually (9) CICon. (12)

7. Motivation
-Child is given a choice of materials and appears highly motivated by the task (sometimes=motivated no choice,

or choices but difficult to motivate)

CINever (0) OOcc. (1.5) CO0Sometimes (3) OUsually (4.5) COCon. (6)
CINever (0) OOcc. (1.5) CO0Sometimes (3) OUsually (4.5) COCon. (6)
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-There is a mix of maintenance and acquisition tasks

8. Positive Affect

Adult has rich genuine positive affect which is matched by child positive affect

OINever (0) OOcc. (3) OOSometimes (6) OUsually (9) COCon. (12)

9. Sensitivity and responsivity

The adult reads the child very well and makes every effort to interpret the child’s meaning

OINever (0) OOcc. (3) OOSometimes (6) OUsually (9) COCon. (12)

10. Multiple and varied communication

Opportunities were given for: requesting, commenting, naming, protesting, seeking help, finishing, greeting,

imitating voice or gesture

[0 None (0) OOne (3) OTwo (6) CThree (9) O Four+ (12)

11. Appropriateness of adult language

Adult generally uses the one-up rule (using one more word than the child)- (Sometimes= roughly same number of

words, Occasionally/never=far too many or few)

OINever (0) OOcc. (3) OSometimes (6) OUsually (9) CICon. (12)

12. Joint activity structure and elaboration

Activity has a clear set-up phase (N/A if set up phase is not included in the video)
Activity include sufficient elaborations

Activity has a clear clean up phase (N/A if clean up phase is not included in the video)

CON/A ONever (0) OOcc. (1) OOSometimes (2) OUsually (3) CICon. (4)
OINever (0) OOcc. (1) OSometimes (2) OUsually (3) CICon. (4)
COIN/A ONever (0) OOcc. (1) OSometimes (2) OUsually (3) OCon. (4)

13. Transition between activities

When a child finishes an activity he/she is quickly given a choice of a new one (Sometimes=quick no choice)

COIN/A ONever (0) OOcc. (3) OSometimes (6) CUsually (9) CCon.
(12)

Total Score

/156
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Procedural Integrity Baseline/Follow-up Checklists Studies 1 and 2

Procedures- Baseline Study 1

Procedural integrity

1. a. box of toys was made available to participant at the start of each session /11
b. If no toy was taken after 10-s then toys were removed from the box and /11 N/A
given to the participant
c. If participant did not take toy then research chose toy for participant /11 N/A
2. Researcher included naturalistic probes of imitation and/or language on /20
average every 30s
(-1 for each probe above this number)
3. Researcher responded appropriately to any child attempts to initiate play /11
or interaction
4. No prompting was used and no specific developmental skills were /11
targeted
5. Session lasted 10 minutes from child taking the toy /11

NB/ steps were taken to block/prevent any challenging or dangerous behaviours e.g. putting

materials in the child’s mouth, hitting the therapist or throwing the materials. Also, if child

was missing materials from the activity, the therapist would provide the child with the

materials, e.g. pens for paper, pieces for a puzzle.

Procedures Generalisation-Study 1

Procedural integrity

1. Box of toys was made available to participant at the start of each session

/1

2. Session lasted 10 minutes from child taking the toy

/1
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Procedures Intervention- Study 2

Parent and therapist discuss progress from previous week (can occur

after demonstration of previous week’s skills)

Parent demonstrates previous weeks skills for ten minutes

Therapist provides feedback on previous weeks skills including
1. At least two positive comments
2. At least one area to work on

3. Modelling any of the skills with the child if necessary

Therapist covers PowerPoint presentation of new chapter including:
1. Briefly discusses the overall topic and its importance

2. Covers all information on each slide

3. Places emphasis on child’s target skills

4. Ensures that parent understands the content

5. Recaps the content

6. Discussion lasts for approximately 20-30 minutes

Parent and therapist discuss goals for the following week

Therapist gives parent checklist of goals for the following week

Therapist models new skills with child for approximately 3-10

minutes

Parent practices new skills with child for approximately 3-10 minutes

Therapist provides feedback on the play including
1. At least two positive comments
2. At least one area to work on

3. Modelling any of the skills with the child if necessary
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Procedures Baseline/Generalisation/Follow-Up-Study 2 Procedural integrity
1. The mother was present at the start of filming /11

2. Session lasted 10 minutes /1

3. Researcher did not provide any feedback to the parent /11

4. Additional parents/adults did not interact or play with the child for more /11

than 30s
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APPENDIX H
Post-intervention Interview Questions Study 2
Background
Can you please tell me a little bit about your child?
Why did you want to get involved in this parent training?

Compared to other children with autism, how high do you think your child’s needs are?

What are your main goals for your child?

If unsure prompt (goals related to behaviour, communication social skills)

Understanding

What parts of this training do you feel you’ve understood well?

Are there any parts you feel you don’t understand as well as the other parts?

How can we make it more understandable for you or other parents in the future?/any

particular improvements to what we could do?

Effectiveness

How effective was this training on your ability to play and interact with your child?

How effective was this training on your child’s play skills? Communication? Interaction with

others? Overall behaviour?

What aspects of this training have you found challenging or ineffective?

Do you have any suggestions for how to make the training more effective in the future?



285

Specifically:
Do you think 12 weeks was a good length of time? If not, would more or less be better?
Why?

Do you think an hour to an hour and a half a week was a good amount of time? If not, would

more or less be better? Why?

Do you think anyone else should have been included in the training? If so who and why?

Do you think the training should have happened in any other places? If so, where and why?

Teaching procedures

Now we are going to talk about the teaching procedures of training. How did you find the

way the therapist worked with you?

Avre there any things about the way the therapist worked with you that you would change?

Specifically:

Would you make any changes to the PowerPoint?
Use of the manual?

Therapist modelling the skills with your child?
Practicing the skills with your child?

Therapist providing feedback on your skills?

Were any of these teaching procedures particularly helpful?

Were there any that you didn’t find very helpful?

Were there any chapters in the book/topics that you found particularly useful for yourself
and/or child?
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Were there any chapters in the book that were not useful for yourself/your child?

Willingness

What are the reasons that you would be willing to continue with this training?

Are there reasons why you would not be willing to continue this training?

What would make you more willing in the future?

Recommendation

Would you recommend this training to other people? Why or why not.

Avre there any aspects of this training that you would change before recommending it to

someone else?

Side-effects

Were there any negative side-effects on your child’s behaviour as result of this training?

Whats could be done in the future to minimise these side-effects?

Disruptiveness
Did you find this training too disruptive in your daily life. If so, why? Both the actual training

and implementing the training

If it was not disruptive, can you tell me why?

How can we make it less disruptive in the future?

Do you have any questions for me?
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APPENDIX |
Theme Category | Code Example of significant statement
Effect on child | Strengths | Overall Rick’s mother: “this is by far the most impact, in a

outcomes

effectiveness

good way, of any professional that we’ve interacted
with, in our whole time since he was 3.5.”

Sean’s mother: “and to be honest we actually think
that this [the training] is the best thing that’s happened
so far, because...”

Dean’s mother: “I think he’s okay, he’s okay. He’s
better.”

Expressive
language

Rick’s mother: “he talked about himself as ‘Rick’ all
the time and we did that too, we would say, oh ‘It’s
Rick’s turn, Rick does this’, so once [the therapist]
made me aware that we were doing that and we
stopped, it only took him like a week he started saying
Gyou”’

Alex’s mother: “it’s good that he can communicate
with us instead of getting upset..., he knows that he
can touch something that he wants”.

Dean’s mother, when asked about his talking: “he
improve a lot, make me feel good”.

Sean’s mother: “...because we’ve got him, he’s
talking, he’s saying things now”

Idris’ mother: “he’s taking the ball to us and pulling
our hand and asking him to jump on that.”

Receptive
language

Sean’s mother: “But yeah a lot of it’s still not
guaranteed that you’re going to get an answer when
you try to talk to him but there’s definitely a better
chance.”

Dean’s mother: “Like he can understand more, yeah”
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APPENDIX J

TE WHARE WANANGA © TE DPOED O TE TKA & MALI

B VICTORIA

Phoae O-d-403 5480
Email susan.corbedliivuw . ac.nz
TO Larah van der Meer
COPY TO Jeff Sigafoos, Hannah Waddington, Laura Roche, Amarie Camnett,
Catriona Barclay, Jessica Sutherland
FROM AProf Susan Corbett, Convener, Human Ethics Committes
DATE 19 June 2015
PAGES 1
SUBJECT Ethics Approval: 22085
Developmental, Relationship-Based Early Intervention for Children
with Autism

Thank you for your application for ethical approval, which has now been considered by
the Standing Committee of the Human Ethics Committee.

Your application has been approved from the above date and this approval continues

until 31 March 2018. If your data collection is not completed by this date you should
apply to the Human Ethics Committee for an extension to this approval.

Best wishes with the research.

Kind regards

Susan Corbett
Convener, Victoria University Human Ethics Committee





