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Abstract
Approximately 1 in 100 individuals in New Zealand are diagnosed with autism spectrum
disorder (ASD), facing significant challenges in socialisation and communication. Identifying
effective methods to enhance these skills is important, as difficulties can lead to adversity in
independent living, employment, and relationships.

Research indicates that utilising items of interest can boost social interaction motivations
in autistic individuals. For example, Le Goff’s study demonstrated how structured, interest-based
activities like LEGO can promote social engagement.

Building on Le Goff’s (2004) findings, this study examined opportunities for facilitating
social interactions and communication among autistic children through a model train club. A
mixed-methods approach was applied, gathering data via observations, caregiver interviews, a
volunteer focus group, and case studies. Observational data confirmed instances of social
interaction and engagement with trains. Caregiver interviews revealed the club’s beneficial
impact on their children and their reasons for ongoing involvement. The volunteer focus group
expressed dedication to maintaining an inclusive and engaging atmosphere, emphasising the
club's social value. Meanwhile, case studies showed that neurodivergent individuals participated
in social interactions, joint attention, and engagement with trains within this environment.

The findings indicate that the model train club is a valuable space for neurodivergent
children, particularly those with milder autism, to practice and improve their social interaction

skills in a supportive setting.
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Introduction

Autism Spectrum Disorder (ASD), referred to here as 'autistic person,' reflects the autism
community’s preference for identity-first language (Keating et al., 2023). Is a prevalent, with
one in every 100 individuals diagnosed (World Health Organization 2023). Is imperative to
support the autistic person as early as possible, which involves family support and inclusive
community practices. This is part of a naturalistic approach with literature from Sandbank et al.
(2020) and Crank et al. (2021) presenting research that has found positive outcomes from this
process. In response to the need for better support for autistic people, various initiatives have
emerged to assist. Many of these interventions have been designed to align with social norms and
focus on improving well-being (Vivanti, 2020). Among these approaches, socially significant
interventions often involve parents incorporating their child’s primary interests as motivational
tools to promote learning, enhancing social relevance and generalisation. Examples of these
types of therapies include PEERS, PRT and JASPER, which all have literature that showcase
positive outcomes for autistic people (Pacia et al. 2022; Uljarevic¢ et al. 2022; Honan et al. 2023).
Despite these advancements, the lived experiences of parents raising autistic children often
reveal ongoing challenges, including feelings of isolation and a lack of understanding from
others. A 2024 article in the New Zealand Herald highlighted this issue, sharing the perspective
of someone who has family members who have autism and works in this space to help others.
Miss Malneek stated in the interview, “It's hard for parents to find others that understand, as
autism isn't visible. People think you've just got a naughty child” (New Zealand Herald, 2024,
p-2). The same article reported a Wairarapa-based community initiative to combat isolation and
bring neurodivergent people together through a shared interest in LEGO. In addition to providing

space for children to socialise through shared interests and activities, the group also offered



parents opportunities to connect with others with similar experiences (New Zealand Herald,
2024). This article reflected the persistent societal barriers surrounding autistic people and
proactive efforts by communities to create more inclusive and supportive environments.
Currently, limited government funding is available to support community-based
interventions for autistic children. Estimates suggest privately funded supports are prohibitive
and beyond the means of the average New Zealand (NZ) family (MoDP & MoE, 2022). In
addition, the downstream costs (including non-financial) associated with autism can include (but
are not limited to) all forms of social relationships, communication, employment and learning.
Developing cost-effective community-based initiatives (similar to the LEGO club) is imperative
to supporting autistic children and their families and effectively using the available resources.
This thesis examines the potential benefits of a community model train club (referred to
as ‘the club’ throughout) for autistic children and their families from a behaviour analytic
perspective. Located in a town on New Zealand's North Island, the club opens to the public every
Sunday from 10 a.m. to 2 p.m. A unique feature of the club is its interactive setup, where
volunteers encourage children to operate model trains. This study investigates whether this
environment is beneficial to the community and has the potential for children to learn and

practice vital skills.



Literature review

This literature review will examine several key areas related to autistic people to establish
the foundation for exploring the significance of the train club. It will define ASD, discuss its
impacts on individuals, and explain the relevance of using an Applied Behaviour Analysis
(ABA) framework. Then, it will review ABA principles, including verbal behaviour and their
contributions to understanding autistic people, alongside an overview of interventions tailored to
different areas of the spectrum. It will also discuss the limited accessibility and necessity of
assistance for neurodivergent and Level 1 autistic children, the benefits of play therapy (such as
LEGO-based interventions), and the potential reasons why some autistic children gravitate
toward trains. Emphasis will be placed on the potential for community spaces to facilitate
teaching and practising new skills. These elements inform the exploration of whether the train
club can provide a supportive environment for teaching and practising social skills, which is a
large challenge for neurodivergent and Level 1 autistic children (Afsharnejad et al., 2020;
American Psychiatric Association, 2022).

What is Autism Spectrum Disorder?

ASD is a lifelong developmental disorder (Pisula, 2021). It is characterised by challenges
in social and communication abilities, alongside repetitive and narrow interests that hinder
significant aspects of functioning (American Psychiatric Association, 2022). Diagnostic features
include hyper- and hyposensitivity to sensory stimuli and behavioural inflexibility (DeGuzman et
al., 2024). ASD presentations (and associated needs) are sometimes classified into one of three
clusters: Level 1, Level 2 and Level 3. Individuals classified as belonging to Level 3 typically
require the most support as there is minimal level for independence, and individuals struggle

with communication (in any form), safety, and routine. Level 2 requires moderate support with



adapting to changing environments and basic communication skills, and Level 1 still requires
some support and would benefit from guidance in social settings and functional skills (Jensen &
Spannagel, 2011).

The prevalence rate for ASD is approximately 1 in every 100 people (World Health
Organisation, 2023). Recently, more children have been diagnosed with ASD compared to the
past (Koegel et al., 2014). Suggested explanations for this are considerable changes and
developments in the diagnostic process (Guthrie et al., 2013; Nassar et al., 2009) and increased
education for caregivers and teachers about ASD (Durkin et al., 2015).

The diagnostic criteria for ASD using the DSM-V involve two primary domains of
concern. The initial domain focuses on challenges in social communication, which involves
difficulties in several areas. These include impairments in communication and language skills,
such as the ability to use appropriate gestures like pointing and waving. Individuals may struggle
to establish reciprocal conversations or emotional exchanges, and they often find it challenging
to adjust their behaviour to fit specific social situations. Additional difficulties may include
limited facial expressions, reduced eye contact, and a lack of social reciprocity. This can be seen
in minimal interactions during play or conversation with peers and infrequent participation in
imaginative play (American Psychiatric Association, 2022). The second area is restricted,
repetitive behaviour, interests, or activities manifested by at least two of the following:
stereotyped or repetitive use of objects and speech, the necessity for routine and resistance to
change, highly fixated interests, and adverse responses to certain sounds, textures, and visual
stimuli. These symptoms would have manifested in early childhood, resulting in notable
impairments in social or other functioning areas, with no alternative diagnosis providing a better

explanation. ASD can also present in similar ways to anxiety, attention deficit hyperactivity



disorder (ADHD), oppositional defiant disorder (ODD) and others. It can also be comorbid with
these diagnoses as well (American Psychiatric Association, 2022). Qualified clinicians can
diagnose ASD as early as 18 months, but the average age for diagnosis is between 3 and 10 years
in NZ (Thabrew & Eggleston, 2018).

The developmental trajectory of an autistic person differs from that of a neurotypical
individual. A developmental trajectory encompasses the various aspects of a person’s growth and
change over time, including cognitive, emotional, physical, and social development (Mitchell et
al., 2011). These aspects shape a person’s behaviours, abilities, and characteristics (Nagin,
1999). Several factors influence developmental trajectories, including genetics, brain
development, education, socioeconomic status, culture, and the environment in which a person is
raised (Lopez-Romero et al., 2015). While trajectories vary greatly, autistic people typically
experience differences or challenges in specific areas, including behaviour, play, social
communication, language development, and learning (American Psychiatric Association, 2022).
These skills develop at a slower pace for autistic people, and if not assisted in learning these
skills at an early age, the gap in the ability to gain skills becomes larger. This informs the
rationale for why it would be important to intervene at an early age (Mitchell et al., 2011).

Early signs of ASD include a lack of attention to faces and difficulty with eye contact,
which impairs a child’s ability to learn through modelling and behaviour shaping. Because
autistic children do not respond to feedback conveyed through facial expressions (such as smiles
and frowns), parents find difficulty shaping their child’s behaviour. This affects the individual's
capacity to function in social settings, as they find it challenging to share interests and
communicate their wants and needs (Ingersoll et al., 2007; Frye, 2018). These difficulties can

lead to what society perceives as problem behaviours due to communication challenges, wherein



both parties fail to comprehend each other's interactions. Problem behaviours encompass self-
harm or violence towards others (O’Nions et al., 2020), tantrums, and stereotypy (Jang et al.,
2011). Such behaviours can induce stress for the individual and their family, resulting in societal
exclusion, such as being unable to attend school (Brede et al., 2017).

To effectively meet the needs of individuals with disabilities, the medical model of fixing
people must not be the sole focus. This view identifies individuals as lacking certain abilities,
whether cognitive or physical and promotes the need to correct these perceived deficits (Hogan,
2019; Shyman, 2016). Instead, we should embrace an ecological perspective highlighting
society's need to adapt to these differences by modifying systems and enhancing accessibility to
foster inclusion and a sense of belonging (A. Graber & J. Graber, 2023; Godin et al., 2017). An
inclusive environment is crucial for enabling autistic people to lead rewarding lives (Gray et al.,
2014; Carter et al., 2013; Zwilling & Levy, 2022). Many autistic people face limited
opportunities to develop social skills, which hinders their ability to engage in meaningful
conversations and spontaneous interactions, as they often find themselves excluded from
environments that facilitate skill practice (Silveira-Zaldivara, 2021). Lastly, research by
Venturini & Parsons (2018) found that autistic people find being socially excluded emotionally
distressing, highlighting the importance of environmental inclusion.

Additionally, ABA and other disciplines advocate for teaching autistic individuals
essential skills that enhance their communication and capabilities (Cooper et al., 2020). These
individuals often encounter challenges that hinder their interactions and social integration,
resulting in difficulties in forming friendships and securing employment. With appropriate

support and guidance, autistic individuals can develop crucial skills to effectively navigate their



communities (Winder et al., 2013). This involves challenges in learning to acquire new skills, as
they do not learn through observation (Taylor & DeQuinzio, 2012).

Thabrew and Eggleston (2018) surveyed NZ to understand the benefits and weaknesses
of ASD services and how autistic people are supported and diagnosed. The authors concluded
that improved access to diagnostic systems and increased availability of respite care and long-
term support are needed. Thabrew and Eggleston emphasise the challenge of limited resources in
NZ, which poses a problem due to the extensive support required for autistic people (Divan et
al., 2021; Searing et al., 2015).

Level One Autism Spectrum Disorder in the Community

Autistic people face social and sensory challenges, making life in a neurotypical world
complex (MacLennan et al., 2023; Zwilling & Levy, 2022). Neurotypical individuals inherently
understand facial expressions and body language, which assists them in social reciprocity
(Schwartz et al., 2021). This emphasises that autistic individuals find it challenging to learn these
behaviours and experience difficulty identifying environments that facilitate these learning skills.
Standard environments pose complex for autistic people due to glaring lights, loud noises, and
accessibility concerns in places such as supermarkets, sports clubs, and hair salons (Robertson &
Simmons, 2013). Experiencing a world that feels overwhelming and socially exclusive can
impede daily living and skill development (Shyman, 2016; Zwilling & Levy, 2022).

For Level 1 autistic people, social skills represent an extensive struggle, affecting various
life aspects (Afsharnejad et al., 2020). Socialisation is essential for building connections,
fostering a sense of belonging, and acquiring skills necessary for work, education, and
independent living (Shattuck et al., 2018; Walsh et al., 2018). Challenges initiating interactions

and displaying interest in others can lead to unmet needs, as individuals might not seek out



information or interactions, further hindering the development of social skills (Kabashi &
Kaczmarek, 2017).

Because the symptoms of Level 1 ASD are less severe, individuals may lack
understanding from those around them. This misunderstanding often arises from the perception
that autistic people can navigate society without assistance despite facing daily challenges
(Shattuck et al., 2018; Spain & Blainey, 2015). Early intervention is essential to reduce the
cascading effects arising from the challenges faced by autistic people to minimise the learning
difficulties gap experienced in typical environments (Winder et al., 2013; Anderson et al., 2018;
Mitchell et al., 2011).

Overview of Intervention

Various disciplines contribute to supporting autistic people, including pharmacological,
developmental, cognitive, and behavioural psychology interventions (Fein et al., 2021).
Evidence-based interventions are paramount for determining appropriate treatment strategies
(McGrew et al., 2016; Contreras et al., 2022; Matson, 2017; Politte et al., 2015). Historically,
ASD treatment often involved removing individuals from their communities and
institutionalising them (Henninger & Taylor, 2013). This approach was rooted in the belief that
ASD stemmed from emotionally distant parenting, particularly by mothers, rather than
neurological and biological factors (Feliciano et al., 2018).

Evidence-based practice (EBP) was later introduced. EBP emphasises rigorous research
and systematic methodologies to ensure that decisions and interventions are scientifically
justified and effective (McGrew et al., 2016). At its core, EBP involves an extensive process that

involves formulating relevant questions, gathering the best available evidence, critically



evaluating it, and applying the findings in real-world contexts. By bridging the gap between
theory and practice, EBP fosters practical and impactful interventions (Contreras et al., 2022).
Some interventions lack sufficient evidence, posing a problem as their effectiveness and
social acceptability remain unsubstantiated (Politte et al., 2015). With growing access to the
internet, distinguishing between evidence-based and pseudoscience can be challenging for non-
practitioners (Matson, 2017). Examples of pseudoscientific interventions include specialised
diets that claim behavioural challenges in autistic individuals stem from inadequate personalised
nutrition plans (Mandecka & Regulska-Ilow, 2022). This approach is problematic because it
implies that dietary modifications and supplements can improve these difficulties without any
scientific support for claims (Matson, 2017). Another example of such intervention is hyperbaric
oxygen therapy. Research by Jepson et al. (2011) found no behavioural changes from this
intervention. Additionally, Podgérska-Bednarz & Perenc (2021) found similar results analysing
papers published on this topic between 2015 and 2021. The abundance of resources offering
rapid solutions or cures for autistic people is concerning, particularly given the lack of reliable
research supporting these interventions (Smith & MacDonald, 2017; Politte et al., 2015). Failing
to utilise interventions supported by scientific evidence puts autistic people at risk of harmful
treatments. Exposing them to ineffective interventions without assessing their efficacy makes it
harder for autistic people to receive appropriate support (Wong et al., 2015). The objective of
discussing ABA is to highlight that numerous evidence-based practices are derived from ABA
that have been substantiated through extensive research, demonstrating their efficacy in assisting
autistic people and teaching them skills to encourage their learning abilities (Baer et al., 1987;

Cooper et al., 2020; Carter et al., 2014; Leaf et al., 2021).
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What is Applied Behaviour Analysis?

ABA is a scientific discipline dedicated to understanding and modifying behaviour. It is
founded on decades of research and is informed by the philosophy of behaviourism. ABA
incorporates principles derived from the Experimental Analysis of Behaviour (EAB), which
investigates fundamental behavioural processes. ABA applies these principles to enhance
socially significant behaviours (Cooper et al., 2020).

At the core of ABA, all behaviours are learned, which elaborates on Thorndike's law of
effect, asserting that behaviours followed by positive consequences are more likely to reoccur. In
contrast, those followed by adverse outcomes are less likely to reoccur (Thorndike, 1933).
Skinner's elaboration on this is the application of operant behaviour principles (Skinner, 1938),
which are structured around the ABC model and are as follows: A is the antecedent, which is the
event or condition that triggers the behaviour; B is the behaviour that occurs as a response; and C
is the consequence or outcome that follows the behaviour. This model posits that all behaviours
are learned through interactions with environmental outcomes, aligning ABA with an ecological
perspective on understanding and shaping human behaviour (Helton & Alber-Morgan, 2018).
The operant model demonstrates how consequences influence and sustain behaviours in
particular contexts, thus putting them under stimulus control (Baer et al., 1987).

ABA is guided by a set of core principles that ensure its effectiveness. Interventions must
directly address and measure client behaviours, producing observable and measurable changes
when applied. ABA is technological, requiring interventions to be clearly described, replicated,
and practical, focusing on behaviours that enhance individuals' quality of life (Baer et al., 1987).
It also emphasises generalisation, ensuring that behaviour changes are maintained over time and

across different contexts (Arnold-Saritepe et al., 2023). These principles make ABA a systematic
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and evidence-based approach to understanding and modifying behaviour, with applications that
benefit individuals and society (Baer et al., 1987).

A critical component of ABA is understanding a person's reinforcers, interests, and what
maintains the behaviour, particularly when helping individuals acquire new skills or change
existing behaviours (Skinner, 1938; Baer et al., 1987; Roane et al., 2016; Leaf et al., 2021). To
change existing behaviour, one must alter the environment to understand what maintains it; this
includes identifying the function of behaviour, whether it is maintained by attention, tangible
rewards, or escape from specific situations (Hanley et al., 2003). Reinforcement connects
behaviours with their consequences (Buschbacher & Fox, 2003). For example, identifying
activities or items that interest a child can increase the likelihood of desired behaviours if done
systematically, as they attain something reinforcing as a result of the desired behaviour (Grove,
2016). This is especially relevant for autistic people, who may find events that would typically
function as reinforcement for most people, such as praise, a smile, or specific toys, to be non-
reinforcing. This is because they have not learnt to interpret these actions as reinforcing,
resulting in their not changing behaviour, as there is no desired consequence. Bottini (2018)
highlights that challenges in processing social and non-social rewards among autistic individuals
necessitate tailoring reinforcement strategies for each person to meet their unique needs.
Applied Behaviour Analysis for Autism Spectrum Disorder

A turning point in ASD treatment came with the work of Lovaas (1987), who
demonstrated that autistic people could learn and develop skills through early intensive
behavioural intervention (EIBI), which has since become a large evidence-based intervention for
autistic people (Reichow et al. 2014; Makrygianni & Reed, 2010). The behavioural conception of

ASD is that many of the challenges experienced stem from difficulties in learning critical skills
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during early development (Pelaez & Novak, 2024). In contrast to typically developing children,
who acquire skills naturally through processes such as imitating others, attending to social cues,
and engaging socially (Vivanti, 2023), autistic people often require structured interventions to
develop these abilities (Carter et al., 2014). ABA-based interventions aim to teach these
foundational skills in a comprehensive and tailored manner to address the specific needs of
individuals across the spectrum (Leaf et al., 2021).

For individuals with Level 3 autism who require substantial support, ABA interventions
focus on fundamental skills such as basic communication and systematically address all skill
difficulties, including teaching simple requests. Daily living skills, such as toileting and eating,
alongside safety training to recognise hazards, are also prioritised. Additional priorities include
managing severe behaviours, such as replacing self-injurious actions with functionally equivalent
alternative behaviours. To teach these skills, intensive, comprehensive programmes are required.
Additionally, ABA provides targeted programmes or interventions addressing the specific needs
of autistic people, which is beneficial for all levels. Although some are more tailored for those
with Levels 1 and 2 autism (Chung et al., 2024).

ABA transitions from one-on-one clinic-based interventions to natural environments to
enhance maintenance and generalisation for lasting benefits (Cooper et al., 2022). This transition
underscores the flexibility and individualisation of ABA interventions, which are tailored to
address an individual's unique strengths, challenges, and goals (Leaf et al., 2021).

The effectiveness of ABA is rooted in the science practitioner model, which uses data
collection and analysis to monitor progress and adjust treatment plans as necessary (Dorsey &

Harper, 2018). This evidence-based framework allows interventions to be implemented across
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diverse settings, including homes, schools, clinics, caregivers and teachers, ensuring that skills
are generalised across various contexts (Ingersoll et al., 2020).

However, ABA-based interventions are not without criticism. They can be time-
intensive, often requiring over 20 hours of weekly therapy with trained professionals (Bloh &
Axelrod, 2008; Reed et al., 2007). This intensity can lead to challenges such as prompt
dependency and limited generalisation (Arnold-Saritepe et al., 2023). These concerns are tackled
by developing practices that minimise such issues, as it is a science continually searching for
new ways to enhance practice (Leaf et al., 2016). Additionally, a meta-analysis by Eldevik
(2010) found that intensive intervention for over 30 hours a week for two years was necessary to
create reliable gains in intellectual and adaptive skills for autistic children. Despite the high
initial investment, cost-benefit analyses have demonstrated that intensive early behavioural
interventions can lead to long-term savings by reducing the need for ongoing support and
enabling greater independence for some individuals (Cooper et al., 2022; Kornack et al., 2014).

EIBI is an ABA-informed intervention that underscores the importance of early
intervention (Makrygianni & Reed, 2010). Designed for children under four, EIBI comprises 20
to 40 hours of therapy each week for a minimum duration of two years. This approach
emphasises the development of foundational skills. It adopts a comprehensive methodology to
instruct children in competencies, including attending to individuals, accepting reinforcers, and
initiating communication, ultimately progressing towards more specific instructional targets
(Lovaas, 1987). Methods such as Discrete Trial Training (DTT), which divides tasks into
smaller, manageable steps, are vital to the effectiveness of EIBI (Fava & Strauss, 2014; Creem et
al., 2023; Lovaas, 1987). EIBI transitions to more naturalistic approaches as individuals

progress, ensuring skills are generalised and maintained. A substantial body of research supports
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the efficacy of EIBI. A systematic review by Reichow et al. (2014) concluded that adaptive
behaviour, intelligence, social skills, communication and language, autism symptoms, and
quality of life improved after two years of autistic children receiving EIBI. A more recent meta-
analysis by Rodgers et al. (2021) conducted an individual participant data meta-analysis and
found that after two years of receiving EIBI, children improved in cognitive ability and everyday
life skills compared to alternative treatments. Additionally, research by Paul et al. (2013) found
that DTT aided nonverbal children in developing speech, particularly when compared to
naturalistic interventions.

Despite its effectiveness, access to intensive programmes such as EIBI can be
challenging in NZ, where funding limitations restrict availability (MoDP & MoE, 2022). ABA
remains a cornerstone of ASD intervention due to its ability to address diverse needs across the
spectrum (Leaf et al., 2016; Rodgers et al., 2021; Reichow et al., 2014). While the most intensive
interventions are often reserved for individuals with the highest support needs (Roane et al.,
2016), ABA’s flexible and individualised approach ensures that all participants benefit from
targeted, evidence-based strategies and work towards improving developmental trajectories
(Klintwall et al., 2015).

This discussion highlights ABA’s foundational principles, adaptability, and evidence of
efficacy. It emphasises why ABA is a leading foundation for helping autistic people and
demonstrates its potential to empower individuals through lifelong learning and skill
development. This thesis will discuss further interventions to teach specific skills that could be

more appropriate for varying levels within the spectrum.
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Skinner's Contribution to Verbal Behaviour and Understanding Autism Spectrum
Disorder

Skinner developed ABA and expanded it to encompass verbal behaviour (VB). His
analysis of VB is rooted in the same operant principles of behaviour analysis, providing essential
insights into the communication challenges faced by autistic individuals (Skinner, 1957; Johnson
et al., 2017; Greer, 2008). The difference between behaviour analysis and VB is that VB operates
within a framework where consequences are socially mediated, emphasising the pivotal role of
social interactions in shaping communication (Vargas, 2013; Zwilling & Levy, 2022; Gibson et
al., 2021). Skinner conceptualised communication and language as subsets of operant behaviour
subject to reinforcement, extinction, and punishment principles. This behavioural perspective
prioritises the functional analysis of communication, focusing on what a VB achieves (function)
rather than its physical appearance (form) (Cooper et al., 2020). Central to this framework is
identifying verbal operants, such as mands, which are critical for initiating effective
communication by making requests or issuing commands (Johnson et al., 2017; Skinner, 1957;
Shafer, 1995).

Core difficulties for autistic children are VB skills, affecting vocal and non-vocal social
communication. These challenges hinder the development of foundational and complex social
skills, such as interpreting body language, tone of voice, facial expressions, and engaging in joint
attention (Fuller & Kaiser, 2020). Nonverbal communication enriches social interactions by
conveying additional meaning and complements spoken language. However, autistic people have
not intuitively learned these skills, resulting in requiring explicit teaching (Gantman et al., 2012).
Difficulties understanding social cues and communication can lead to non-compliant behaviours,

often interpreted as deficits in listening skills, such as failing to follow instructions or respond



16

appropriately, particularly when reinforcement or structured support is lacking (O’Nions et al.,
2020).

For individuals with Level 1 autism, VB challenges may manifest as difficulties initiating
conversations, interrupting at inappropriate times, or failing to take conversational turns, all
impairing meaningful social interactions (Schwartz et al., 2021; Caemmerer & Hajovsky, 2022).
Some individuals may not develop vocal VB due to challenges in controlling their speech
organs, necessitating alternative communication methods, such as sign language (Koegel et al.,
2020). Addressing these challenges requires providing learning opportunities in environments
where autistic people feel comfortable and motivated to engage (Carter et al., 2013; Zwilling &
Levy, 2022). Creating reinforcing conditions helps foster social interactions and build
foundational communication skills for long-term success (Saggers et al., 2019; Milton et al.,
2012; Atkinson et al., 2020).

Applied Behaviour Analysis and Developmental Psychology

Because ASD is a developmental disability and developmental trajectory informs the
importance of early intervention (Mitchell et al., 2011; Winder et al., 2013; Anderson et al.,
2018), integration of developmental psychology is to be expected. A foundational developmental
psychologist, Vygotsky, believed that specific skills develop around similar ages, such as talking,
walking, and thinking abstractly (Langford, 2005). However, it is recognised that autistic people
may not follow a typical progression toward these developmental milestones (Mitchell et al.,
2011).

Another commonality between these disciplines is the belief that learning is observable
and situated in the environment, influencing people's thinking and language patterns (Alkhudiry,

2022). Additionally, both disciplines emphasise that people learn new skills through imitation
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from individuals who are more skilled in a particular area (Pinquart & Dubow, 2017). These
fields agree that early interventions and a focus on socialisation are essential for autistic people,
as these lay the groundwork for crucial skills and aid in minimising the gap in developmental
trajectories (Alkhudiry, 2022; Mitchell et al., 2011; Wetherby et al., 2018).

The Need for Generalisation, Maintenance and Social Validity

Maintenance and generalisation must be addressed for interventions to yield maximum
benefit (Arnold-Saritepe et al., 2023). Generalisation can be divided into four types:
generalisation across settings (setting generalisation), behaviours (response generalisation),
subjects, and time (maintenance) (Arnold-Saritepe et al., 2023). However, Carruthers’s (2020)
systematic review highlights that studies often define generalisation differently, leaving no
universally accepted outline of what behaviours demonstrate successful generalisation. This
emphasises the importance of a universal understanding for successful implementation.

Cooper et al. (2020) identified five key strategies to promote generalisation. The first is
teaching the full range of desired target behaviours in every relevant environment. While
comprehensive, this approach is often impractical due to the large scope of skills and settings
involved (Swan et al., 2016). A more feasible strategy is to teach a variety of examples and probe
for the emergence of untrained, similar behaviours in novel environments with different people,
assessing whether correct responses occur. Another effective method is to make the instructional
setting closely resemble the natural environment. For example, if teaching someone to make a
bed, the learning setting should include a bed similar in size and setup to the one they will
typically use. Additionally, maximising reinforcement in generalised settings, which involves
providing rewards outside the training environment or with different people, can strengthen

desired behaviours. Mediating generalisation is another technique involving mediating stimuli or
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self-monitoring tools to help individuals track progress. Lastly, training to generalise involves
explicitly reinforcing new, spontaneously exhibited behaviours, further promoting flexibility and
adaption (Cooper et al., 2020). Fostering generalisation reduces the need for ongoing coaching
by parents or specialists, which can be time- and resource-intensive (Neely et al., 2016).
Moreover, emphasising generalisation enhances the social validity of interventions.

For an intervention to be socially valid, one must follow the three dimensions of social
validity. The first is to outline meaningful goals that guide ongoing treatment development and
adaptation. All parties should be involved in outlining the goals for treatment (Wolf, 1978).
Social validity also requires acceptability, meaning that the methods used are socially acceptable,
align with cultural norms and societal values, and are important to the individual and their
community. Finally, it ensures that outcomes are satisfactory for all stakeholders, resulting in
socially significant behaviour change (Wolf, 1978). This focus on social validity holds
practitioners accountable for prioritising the best interests of participants and their families when
implementing interventions (Huntington et al., 2023).

Natural Developmental Behavioural Intervention

Naturalistic developmental behavioural intervention (NDBI) is an umbrella term that uses
techniques that implement teaching in a child's everyday surroundings. It focuses on the child's
interactions with familiar people rather than within a clinical environment with just a therapist
(Fuller et al., 2020). NDBI draws on behavioural and developmental psychology principles and
has inspired various branches of other interventions (Schreibman et al., 2015).

A key aspect of NDBI is the use of natural reinforcement. For instance, when teaching a
child to put on a sweater, the reinforcement comes from experiencing the warmth of the sweater

when feeling cold rather than receiving a separate reward (Schreibman et al., 2015). Imitation is
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also emphasised, encouraging individuals to engage and initiate interactions (Ingersoll et al.,
2007). Furthermore, the context in which the child learns is crucial as it is teaching embedded in
activities the child prefers, often through child-adult engagement activities and play-based
interventions (Salter et al., 2016; Ingersoll et al., 2007; Sandbank et al., 2020).

NDBI follows behavioural principles using ABC sequences as a foundation for teaching
new skills. It is scientifically evaluated by gathering baseline data, implementing interventions,
and comparing results to the baseline to assess improvement (Rogers et al., 2019). Research by
Tiede and Walton (2019) found that naturalistic interventions have helped improve social
engagement skills. Crank et al. (2021) also found similar results from their meta-analysis
research. Lastly, a meta-analysis conducted by Sandbank et al. (2020) found that NDBI produced
positive effects for autistic children compared to treatment as usual.

The Early Start Denver Model

The Early Start Denver Model (ESDM) is an example of an NDBI-based intervention
aimed at addressing social challenges faced by autistic people. This approach emphasises
equipping parents with strategies rather than relying heavily on therapists. ESDM is a research-
backed behavioural and developmental psychology method tailored for children aged 12 to 48
months, targeting foundational phases of brain development (Fuller et al., 2020; Vismara et al.,
2009).

The ESDM programme typically spans 12 weeks, with each week covering a different
topic, such as adaptive behaviour, cognition, communication, play, and social skills (Vismara et
al., 2009). The coaching sessions involve the parent and child, facilitated by a therapist. During
these sessions, the therapist guides the parent in practising desired interactions and provides

feedback and improvement tips, resulting in the parents implementing these techniques at home.
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Initially, these sessions can be extensive, with training lasting over 20 hours per week, gradually
reducing as the child progresses towards target behaviours (Vismara et al., 2009).

The teachings are embedded in daily life, further facilitating generalisation (Bruinsma et
al., 2015). An example of how ESDM would be implemented is during a glueing activity. The
adult is taught to move the glue stick out of the child's reach, which would encourage the child to
mand for it through pointing or any form of communication, which is a core element of VB
(Ingersoll et al., 2007).

ESDM covers various topics, including encouraging routines, increasing attention,
building motivation, and fostering imitation and joint attention skills (Vivanti & Rogers, 2014).
By involving parents in the teaching and learning process, ESDM makes learning more
comfortable for the child. Dawson (2010) compared ESDM intervention with community
intervention and found an improvement in IQ and adaptive behaviour over the two years this
research was conducted. A meta-analysis by Yu et al. (2020) found no significant changes to
receptive language, adaptive behaviour, daily living skills, intellectual functioning, restricted and
repetitive behaviour, motor function, and cognition. However, significant effects were shown on
socialisation, communication, and expressive language. A meta-analysis by Pires et al. (2024)
compared ESDM to EIBI and found that both interventions had their benefits, with EIBI
improving symptoms of autism and ESDM enhancing intellectual functioning. This research
highlights that various intervention types are valuable for different autistic people, depending on
their difficulties. The purpose of discussing ESDM is to highlight a range of interventions for
children in the early years experiencing difficulties. Both interventions are quite time-intensive
and would result in Level 3 autistic children being the priority to receive it due to them needing

more comprehensive support (Roane et al., 2016).
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Joint Attention

ABA also focuses on specific skills that autistic people struggle with. A critical aspect of
social development for autistic individuals is joint attention. Autistic people have difficulty
initiating joint attention, which involves the ability to show objects, gesture, and share attention
nonverbally, typically before the onset of spoken language (Mundy & Jarrold, 2010; Bruinsma et
al., 2004). This impacts social and communication skills (Vivanti, 2023). A study by Adamson et
al. (2019) revealed that autistic children encounter more challenges with joint attention
behaviours such as sharing, engaging with an activity, or initiating with a peer than other
neurotypical and neurodivergent children. Furthermore, research by Waddington et al. (2024)
highlights the importance of intervening at a young age and encouraging joint attention with a
social partner, as it aids children in developing meaningful relationships which correlate with the
importance of helping autistic children to improve their developmental trajectories (Mitchell et
al., 2011).

Joint Attention, Symbolic Play, Engagement, and Regulation (JASPER) is an
intervention that targets this skill difficulty and is introduced to children. JASPER aims to
cultivate awareness in autistic children of their partner's engagement in the same activity, aiming
to foster sharing, taking turns, and requesting items while using play as the teaching medium
(Adamson et al., 2019). JASPER is considered NDBI due to its rigorous data collection and
extensive literature outlining the importance of encouraging joint attention and replication across
various settings such as clinics, schools, and homes (Vivanti, 2023). This intervention has shown
promise in improving joint attention initiations, as evidenced by research by Chang et al. (2016),
subsequently enhancing the child's joint attention skills. A systematic review by Pacia et al.

(2022) found that JASPER was one of the evidence-based interventions to generalise the skills
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taught to autistic children. Emphasising early intervention methods, such as JASPER, can greatly
enhance the social interaction skills of autistic people (Shih et al., 2021; Shire et al., 2017).

This discussion on JASPER emphasises the significance of teaching joint attention to
autistic individuals who find it challenging to engage in this behaviour. Focusing interventions
on specific functioning aspects is helpful, as research shows that developing this skill facilitates
social interaction and peer initiation (Vivanti, 2023; Pacia et al., 2022; Bruinsma et al., 2004).
The aim of examining joint attention is to underscore its profound effect on children's
communication and socialisation skills.

Group Intervention- Programme for the Education and Enrichment of Relational Skills

A different variation of ABA-based intervention that differs significantly from EIBI,
ESDM, and JASPER is the Programme for the Education and Enrichment of Relational Skills
(PEERS). This group intervention teaches communication skills, leading to enhanced social
abilities (Fatta et al., 2024). Most research investigating this intervention's effectiveness has been
conducted with teenagers. This intervention necessitates participants to possess vocal VB skills
for successful implementation, making it best suited for individuals with Levels 1 and 2 autism.

Firstly, small groups are formed to teach skills such as information exchange,
conversational practice, and appropriate use of humour. These skills are modelled for the
learners, who then role-play with other group members. The next step involves engaging parents
in the process. Separate classes are held for parents to learn how to model appropriate behaviour,
use prompts to support their child's social skills practice, and encourage participation in social
situations (Honan et al., 2023). Involving parents is valuable as it facilitates generalisation,
enabling them to coach and model social behaviours in various environments with their children

(Strauss et al., 2013). The programme's final step focuses on teaching suitable rules for social
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situations and ensuring appropriate social etiquette. Guidelines cover various topics, including
not talking over others, refraining from speaking negatively about people, and understanding the
appropriateness of humour in different contexts. Providing structure and rules benefits autistic
people, who often appreciate clear outlines and guidelines to determine socially acceptable
behaviour (Schohl et al., 2014).

Honan et al. (2023) found improvements in social skills, knowledge, responsiveness, and
engagement following the intervention. Additionally, maintenance was observed in social
communication, responsiveness, motivation, and peer engagement after the intervention was
implemented. However, research by Wyman and Claro (2022) found that while this programme
benefited individuals with other developmental disabilities, autistic people struggled to
implement their learning outside of the sessions.

One drawback of the PEERS programme is that it requires a significant time commitment
from parents and young adults. The child and parent must regularly attend multiple training
sessions (Honan et al., 2023). Although PEERS effectively connect individuals facing social skill
challenges for mutual learning and practice, extensive commitment can be a barrier (Honan et
al., 2023). But this highlights the success and importance of having peers and people close to the
individual to help them develop and practice new skills
Pivotal Response Training

Pivotal Response Training (PRT) is a naturalistic ABA-informed intervention that
integrates developmental psychology ideas to aid autistic people, and it varies from the previous
interventions because it focuses on four pivotal skills (Lei & Ventola, 2017). Pivotal skills are
fundamental skills or behaviours that, when learned or improved, lead to broad and positive

changes across other areas of a child's development, including learning to learn more skills.
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These skills are considered "pivotal" because they act as a foundation, enhancing multiple
domains of functioning and making learning in other areas easier and more efficient (Koegel et
al., 2010). The first pivotal skill is the ability to respond to multiple cues. Autistic people may
struggle to recognise and respond to various cues. PRT employs techniques such as stimulus
prompting and conditional discrimination to teach this skill effectively (Koegel et al., 1999). By
learning to interpret multiple cues, one can focus on more than one aspect of an item, such as
someone's facial expression during a conversation. The second pivotal behaviour is initiation.
Initiation is asking questions, starting conversations, and requesting things (De Korte et al.,
2022). Furthermore, self-management is an aspect of PRT, promoting independence and teaching
that consequences result from one's behaviour (Koegel et al., 2010). Self-management
encourages individuals to monitor their behaviour, fostering autonomy and reducing the need for
constant supervision from others (Cowan & Allen, 2007). PRT addresses motivation as the
central pivotal area; the goal is an increased response to social and environmental stimuli.
Creating motivation uses reinforcement theory to encourage desired behaviour (Koegel et al.,
2010).

An additional way PRT is linked to developmental psychology approaches is that PRT is
implemented in the child's natural environment. This ensures that motivational procedures
learned are implemented by individuals who interact with the child daily, seamlessly integrating
the intervention into their routines (Berman et al., 2018). This intervention uses contingent,
natural, and reinforcing efforts towards target skills (Koegel et al., 2010). Moreover, when
introducing target behaviours, PRT considers age, cultural relevance, ability level, and family

dynamics (Koegel et al., 1999).
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PRT was found to effectively improve communication and language skills in autistic
people, as indicated by a meta-analysis conducted by Uljarevi¢ et al. (2022). A systematic review
by Verschuur et al. (2014) found that improved self-initiation, language, and play reduced
maladaptive behaviour. Overall, PRT is a structured intervention that emphasises the importance
of individual autonomy and motivation towards learning new skills, making it appropriate for all
spectrum levels (Koegel et al., 2010; Berman et al., 2018; Lei & Ventola, 2017). It is especially
helpful for Level 1 autistic people to implement in a natural, everyday context (Smith &
Iadarola, 2015).

Play-Based Intervention

Interventions that use alternative types of interaction, such as play, are paramount in
addressing the needs of autistic children (Elbeltagi et al., 2023; Wolfberg et al., 2015). Play-
based interventions are an umbrella term used for interventions that utilise play as a medium to
teach skills that benefit the child. Play is a fundamental aspect of child development, fostering
various skills that can be transferred into everyday situations and facilitating learning in areas
such as communication, motivation, and emotional understanding (Charlop et al., 2018; Hart
Barnett, 2018). Gibson et al. (2021) observed that play-embedded therapy is more effective when
it is child-led, allowing the child to express their preferences and engage with preferred items.
Group settings, particularly in schools, offer valuable opportunities for social communication
and learning from peers through observation and interaction with one another via play (Elbeltagi
etal., 2023).

Social and sensory play can enhance cognitive development, allowing children to explore

different textures and experiences while developing important skills. Engaging with toys in



26

functional ways helps children understand their properties and purposes, supporting their
cognitive growth (Charlop et al., 2018).

There are various types of typical play, and some are seen more during different stages of
development. Some examples include unoccupied play, predominantly seen in typically
developing infants and involves observing and exploring surroundings. The benefit of this is
attending to surroundings while developing motor skills. Onlooker play involves observing
others playing with each other but not joining oneself. This allows children to learn from one
another and understand socially acceptable behaviours (Cugmas, 2011). Parallel play involves
children playing side by side without direct interaction (Neal et al., 2022). Cooperative play
involves children working together for a common goal, such as building or creating something.
Often seen from age four upwards, this encourages teamwork and problem-solving. Pretend play
is also a common type of play seen in young children. It involves imaginative play, encourages
creativity, and understanding social rules (Veraksa et al., 2024). These types of play offer a range
of benefits to children, but it has been found that autistic children do not tend to engage in these
types of play (Wolfberg et al., 2015; Hobson et al., 2013). Autistic children tend to engage in
more structured and solitary play and exhibit less imagination, alongside parallel play and
sharing behaviours (Sheratt, 2002). These play behaviours are considered atypical play and can
lead to difficulties in social engagement, as their activities may be less enticing for other children
to join, resulting in isolation (Williams et al., 2001).

Overall, play-based interventions hold promise in supporting the development of autistic
children. A meta-analysis by Deniz et al. (2022) found that parent-mediated play therapy
improved autism characteristics and executive functioning in preschool autistic children. By

understanding and addressing the unique play preferences and challenges of autistic people,
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interventions can promote social, cultural, and emotional development, fostering inclusivity and
support (Fromberg & Bergen, 2015; Gallo-Lopez & Rubin, 2012).
LEGO Therapy

By combining NDBI peer modelling and ABA, LEGO is a play based therapy that aims
to foster independence in children, encouraging them to understand and voluntarily produce
target behaviours without relying on prompts (LeGoff, 2004; Narzisi et al., 2021). Originally
known as a constructive application, LEGO therapy utilises children's pre-existing interests,
often characterised by intense focus or "obsessions", common among autistic people (Anthony et
al., 2013). Recognising the widespread fascination with LEGO among autistic people, Alderson
(1998) explored leveraging this particular interest as a motivational tool to teach new skills,
yielding positive results.

In LEGO therapy sessions, children collaborate on LEGO projects, making it a peer-
mediated intervention (PMI), with each child assigned a specific role, such as the instructor who
directs which brick to select or instructs the builder on arranging the bricks; this necessitates a
level of social and VB skills for this intervention to be successful. This intervention aims to
foster shared interests and motivation to communicate and work together (Narzisi et al., 2021).
LeGoff's (2004) research showed improvements in conversational skills, eye contact, adherence
to social rules, turn-taking, and greeting among participating autistic children. Additional
research by Levy & Dunsmuir (2020) showed a large positive impact on how long participants
engaged in social interaction and increased initiation, with the results showing some
generalisation to the home environment.

Moreover, LEGO therapy has been adapted to natural environments such as classrooms,

wherein typically developing peers are trained to initiate and respond to social interactions with
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neurodivergent peers. Through role-play and video demonstrations, PMI teaches neurotypical
children the rules of LEGO, prompting techniques, reinforcement strategies, and social skills,
such as responding to questions and initiating conversations with their neurodivergent peers (Hu
et al., 2018). The peer-mediated aspect of LEGO therapy ensures inclusivity, allowing autistic
children and neurotypical children to interact in a natural setting and fostering mutual learning
and understanding (Katz & Girolametto, 2013).

An additional study by Lee et al. (2023) involved four families working with their autistic
child. The study used a multiple-probe design and concluded that having the parents and child
interact using LEGO as a medium improved the child's spontaneous social interactions and
responses. By harnessing the appeal of LEGO as a motivating tool, LEGO therapy facilitates
social interaction and skill development, offering a promising avenue for inclusive play-based
interventions for autistic children.

Inclusion for Neurodivergent and Level 1 Autistic People

While the previously listed interventions have a robust evidence base that supports
traditional interventions for autistic people, they often require structured approaches involving
professionals, making them time-consuming and potentially disruptive to daily life. Some of
these interventions are particularly beneficial for individuals who are low functioning and face
significant challenges, requiring extensive support. However, this focus frequently leaves those
who are higher functioning underserved despite their unique needs (Dallman et al., 2021; Roan et
al., 2016). This gap underscores the importance of alternative strategies, which can provide
targeted support for individuals with Level 1 autism or those identified as neurodivergent. This is
particularly important because research carried out by Potvin et al. (2013) found that children

who are higher functioning with autism enjoy recreational activities such as arts and crafts,
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sports, and play, participating in these activities in a similar amount to their neurotypical peers,
but did them in families' and friends' homes rather than in the community, hindering their ability
to socialise with others.

Programmes that include engaging elements to boost motivation and promote
foundational skills like initiation and joint attention, following intervention strategies like LEGO
therapy, may prove advantageous for this group (Lee et al., 2023). These initiatives utilise
special interests to build stimulating and effective settings for skill enhancement.

Why Model Trains

Similar to LEGO and aligning with the PRT theory of motivation, trains offer structured
play opportunities with specific identifying details and predictable patterns suggested to appeal
to autistic people (Javed et al., 2015). The scheduled operations of trains' repetitive movements
and sounds provide comfort through predictability and familiarity (Golan et al., 2010).
Moreover, the confined path of trains on tracks adds to their appeal, offering a transparent and
predictable trajectory compared to other modes of transport (Alhaddad et al., 2019). Research
comparing toy preferences between autistic and typically developing children suggests that
autistic children are more interested in Thomas train sets than blocks, possibly because they are
familiar with these characters (Dominguez et al., 2006). The fascination with trains among
autistic people can be attributed to several factors that align with their preferences and sensory
sensitivities.

Animated shows such as Thomas the Tank Engine further capitalise on the interest in
trains among autistic people. The availability of merchandise related to the show makes the
interest more accessible and comforting, facilitating engagement and learning opportunities.

Through interaction with Thomas and friends' toys, autistic children develop motor skills, engage
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in imitation play, and understand cause-and-effect relationships. The ASD-friendly nature of
Thomas the Tank Engine lies in its clear and easy-to-understand storyline, predictable plot, and
portrayal of emotions through facial expressions, as common in most children's shows (Javed et
al., 2015). By explaining facial expressions and feelings, the show helps autistic people
recognise and understand social cues, contributing to their social development.

Recognising the connection between special interests and social development has
influenced the creation of interventions designed to use these interests to improve social
interactions and communication skills in autistic people. Research by Sivaraman and Fahmie
(2018) found improved social initiations when a child interacted with preferred items without
prompting, which was generalised across settings.

Gaps in Current Literature

Limited research exists on why autistic people are drawn to trains. Some studies have
shown that autistic children prefer interacting with Thomas the Tank Engine toys over other
types (Desha et al., 2003). This suggests that while some research links specific toy trains to the
interests of autistic children, there is little evidence to explain why autistic people are generally
attracted to trains. Additionally, it remains unclear whether this attraction should be categorised
as a special interest, similar to LEGO.

Model trains have long been recognised as a respected hobby and community endeavour.
Pollard and Carver (2016) examined the benefits of model building and the components of
modelling, which frequently entail the upcycling of materials to produce miniature replicas of
diverse settings and objects. This research aimed to outline the potential benefits for adults who
engage in this hobby and found that it serves as a means of relaxation and a creative outlet. It did

not discuss how a model train community can be a tool for socialisation and building
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connections with others. This research examined the benefits for adults and not children. More
research is needed into the model train community and its potential positive impact on its
members and those engaging with model trains. Additionally, there is no research on how
conducting model trains rather than making the models can positively impact individuals.

A meta-analysis by Hashmi (2023) examined various research projects on how children
play with toy trains and whether there are perceived benefits. The conclusion emphasised the
gaps in existing literature regarding the direct impacts of children interacting with toy trains on
developmental outcomes compared to other toys. Highlighting the limited literature on toy trains,
autism, and model trains underscores the need for more research into what skills children could
develop from engaging with model trains.

Importance of Community for People with Autism Spectrum Disorder

A sense of community is crucial for well-being, social and skill development (Milton et
al., 2012; Atkinson et al., 2020). Autistic people are often excluded from social environments
such as schools (Brede et al., 2017), highlighting the importance of establishing alternative
communities that provide safe spaces to feel comfortable, interact and learn from others
(MacCormack et al., 2015).

Limited social integration opportunities pose a challenge for autistic people (McConkey
et al., 2021). Research indicates that autistic people often desire friendships and social bonds
(McConkey et al., 2021). However, Humphrey and Lewis (2008) suggest that autistic people
experience reduced enjoyment and initiation in social interactions, which may hinder their
socialisation, highlighting the need for environments that motivate and support these

interactions.
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Community involvement could be a cost-effective way to help autistic people develop,
apply, and practise social and communication skills (Cameron et al., 2022). Community-based
interventions have the potential to offer a valuable opportunity for autistic people to practise and
refine their skills in inclusive, real-world settings (Timmons et al., 2017; MacCormack et al.,
2015). Tobin et al. (2014) found that many autistic people expressed interest in joining socially
focused groups to foster friendships, underscoring the importance of accessible and organised
social opportunities. Furthermore, the study suggests that viewing social support positively can
significantly enhance overall well-being. Both informal interactions, such as attending social
groups, and formal classes focused on social support, such as PEERS, contribute to improved
social functioning for autistic people.

Inclusive, interest-based community programmes have the potential to provide autistic
people with natural and motivating settings for practising social skills (Spain & Blainey, 2015).
By bridging gaps in support, community clubs can foster the development of critical social and
communication skills, empowering autistic people to develop socially within the community
(MacCormack et al., 2015; Spain & Blainey, 2015; Cameron et al., 2022).

Example of a Community Intervention

The right4U-adult ASD service (McConkey et al., 2021) is a researched community-
based intervention demonstrating the effectiveness of community-based programmes in assisting
autistic individuals to improve their social participation and independence. This intervention
emphasised the significance of personalised plans tailored to each individual's talents and
interests, highlighting the importance of individualised support in fostering community
engagement. (McConkey et al., 2021). Through one-on-one sessions and group activities,

participants developed social skills, engaged in meaningful interactions, and explored new
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experiences within their local communities. The right4U adult ASD service was noted for
addressing the social isolation and feelings of alienation faced by many autistic individuals
(Griffith et al., 2012). It established inclusive environments where neurotypical and
neurodivergent individuals could connect over common interests. Participants and their families
noted that this intervention nurtured belonging and acceptance. Furthermore, this inclusive
method enhanced social engagement and fostered understanding and empathy among community

members.
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Purpose of Study

This research reviewed the need for low-resource interventions that support autistic
people without requiring significant financial investment or the constant presence of a
professional. It emphasises the importance of accessible, community-based approaches designed
for children who do not require intensive support (Timmons et al., 2017).

Rooted in theoretical frameworks from ABA, PRT, and principles of LEGO therapy, this
thesis presents a descriptive study to explore the potential benefits of a model train club for
neurodivergent children. The overarching goal of this study was to assess whether a model train
club environment has the potential to facilitate children’s social skills and its potential impact on
their families. By exploring how shared interests and community involvement can encourage
practising and learning skills, this research seeks to contribute to the broader understanding of
inclusive, low-cost interventions for autistic people. Ultimately, the findings aim to inform
whether this approach merits further investigation.

The study aims to address the following research questions:
- Are there potential benefits for the families who attend the club with their children?
- Does involvement in the club environment potentially facilitate social skill development
for autistic children?
- How do the volunteers create a facilitative environment?

- What are the benefits for volunteers or the community at large?
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Methodology

Ethics Approval

The University of Waikato's Human Research Ethics committee granted ethical approval
for this research (HREC 2024#12)
Participants and Setting

The study occurred in a community club room in a provincial town on New Zealand's
North Island. The club room is in a spacious field with a park, including a miniature ride-on
railway that runs behind the club. The ride-on trains run bi-weekly on Sundays and during select
Saturday evening events. The club was open to the public every Sunday from 10 am to 2 pm, and
during special evening events, it was open from 4 pm to 9 pm. The club would have at least four
volunteers present on Sundays, either working on layouts or helping children drive the trains.

For a floor plan of the club, review Appendix A. The clubroom had one entrance that had
a ramp leading to it. It was an open space with a kitchen to the left and a workshop at the back of
the room with partial walls separating the spaces. The room had about five model train layouts at
any one time. The main layout was in the middle of the room. At the back of the room was a
miniature model train layout with no controllers. The back right corner had a work-in-progress
layout with no trains running. The right front corner had a layout with a train running on it, and
the front of the room would have portable layouts that interchanged. Lastly, a toy train table was
on the right side of the big train layout.

Observing the entire clubroom proved impractical, leading to low interobserver
agreement (IOA). After some trial and error, the approach was refined by focusing on specific

areas of the room. Three key observation zones, A, B, and C, were identified to maximise
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observation reliability and minimise variability. The settings were carefully selected to optimise
the likelihood of reliably capturing relevant behaviours.
Setting A

Setting A was in the centre of the room and featured the most extensive model train
layout, equipped with seven control panels consisting of buttons, switches, and dials. The
observers opted to observe the layout's left-hand side and front side, along with one chair
positioned behind a controller, which is coloured black in Appendix A. The area where the
opening to the controls was had a chain in front limiting public access and was only accessed
when invited in by volunteers. There was always at least one volunteer present to teach children
how to conduct the trains. During observation, researchers stood at the back of the room, near the
right side of the layout, watching interactions with the trains and others. This position allowed
observers to capture behaviours more reliably, as participants faced the observers while
interacting.
Setting B

In the front right-hand corner, environment B had two trains that ran on tracks with a dial
controller and switches. Behind the controller was a bench for participants, and if a volunteer
was present, they supervised and invited children to operate the trains. Researchers observed on
the left side of the layout to maintain a clear view of this area, which was compact enough for
uninterrupted observations.
Setting C

Setting C was a table of Thomas the Tank Engine toys set closer to the ground, allowing

children to interact with the toy trains physically. Researchers stood near the table on the left side
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to observe interactions in this area. This setting was easily accessible and encouraged interaction
with trains.

There were three groups of participants involved in this research.
Group One: General Public

Group one potential participants were anyone who frequented the club during the
observation time. A poster was posted on Facebook and at the club to inform the public of our
presence, and passive consent was used for this group as there was an opt-out option. This meant
visitors had to inform the researchers that they did not wish to be observed or could choose not to
come during our time there. Observation details were not disclosed to the public to avoid
influencing behaviour.
Children

Group One participants were children of any gender who visually looked like children,
observed based on their presence in the designated setting being observed at the time.
Adults

A group of 20 adult guardians of the children who interacted with the trains was
interviewed at the club. These guardians were selected randomly during observation periods, and
verbal consent was obtained before questions about their experience at the club were asked.
Group Two: Neurodivergent Children and Their Caregivers

Group Two consisted of two female caregivers, and their two boys, aged six (Jake) and
fourteen (Bob), were identified during the Group One phase. Written consent was obtained for
both the interview and the direct observations of the children (see Appendix L), and an
information sheet about this research phase was provided (see Appendix 1), as this aspect

involved gathering more detailed personal information.
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Group Three: Volunteers

Group Three consisted of five adult male volunteers who helped run the club by building
the layouts and/or teaching the children how to conduct the trains. These volunteers participated
in a focus group. Volunteers were informed about the interview schedule, and researchers
provided an information sheet (see Appendix J). Before participating, they provided written
consent (see Appendix K), as the conversations were recorded and could involve personal
information.
Materials
Poster

A poster was placed by the clubroom door four weeks before the study. Before our
arrival, this poster was also posted on the club's Facebook page and website. The poster informed
participants of the research dates and provided our email address for any questions. The poster’s
purpose was to notify club attendees that we would be researching the train club and to allow
them to opt-out if they did not wish to participate (See Appendix B).
Field Diary

A field diary was utilised to record observations about the environment, including the
weather, whether directional signs were missing, whether volunteers were present to assist
children in operating the trains, and whether anything significant occurred that day.
Attendance

A table was used to record the number of people in the room every 15 minutes, and the
specific times the count occurred for the last seven observation sessions (see Appendix C).

Direct observations
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A partial interval recording data collection sheet was used to record the behaviours
exhibited by participants in each environment for Group One. This sheet contained a code used
to describe the social interactions. It allowed for the notation of who the child was interacting
with (whether it was an adult, another child, or a volunteer). It indicated whether the child
initiated the conversation or whether the other party did. If the behaviour was observed, a code
was recorded. If not, a cross was marked down. If the child interacted with the train, a tick would
be noted. If not, there would be a cross (see Appendix D). Each box was noted in during the 10-
second rest interval

The Group Two observation sheet had additional behaviours, including sharing, joint
attention and parallel play. Sharing and joint attention also had codes to establish who initiated
these behaviours and who the child interacted with (see Appendix E).

Measures

Using partial interval recording, two behaviours were observed in Group One and five in
Group Two. The rationale for selecting these behaviours was that the above research indicates
that autistic children have difficulties in these areas, which are beneficial for development. That
is why exploring whether they are exhibited at the club was important.

Group One

Partial interval recording was used to observe behaviours for 10-second intervals,
followed by 10-second breaks, to note observations. Observations occurred when children were
present in the predefined environments. At least 20 intervals were recorded during each
observation session. The initial instance of social interaction behaviour in that interval was
recorded, regardless of other variations occurring during that interval. The purpose of partial

interval recording was to capture a representative sample of observed behaviour. This method
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determines whether the behaviour occurs rather than measuring its duration. Thus, the aim was to
identify the behaviour's presence without tracking how long it lasts. It allowed the ability to
observe multiple behaviours and individuals simultaneously while also helping to reduce
observer fatigue by shortening the observation periods (Cooper et al., 2020). The operational
definitions for Group One were as follows: Interaction with train- A child handling the train in
some way, including using the control panel or touching a train. Social interaction- Any instance
where a child or adult attempts to initiate an interaction with a child, directing their attention to
each other and using vocalisations, words, or gestures around the train. Additional details were
included to reflect who had initiated social interaction.
Group Two

Partial interval recording was used for Group Two as well. Each child was observed for
intervals of 20 seconds and a 10-second break to note down behaviours, with the observation
lasting 20 minutes.

Group Two had additional behave

ours observed. The operational definition of the observed behaviours were: Joint
attention- Any instance where one person, adult or child, points at a part of the set-up, and the
other person follows the point with their gaze. This can involve the target child and their parent,
any other adult, another child, or a volunteer, and it can occur in both directions, the target child
pointing or following the point of others. Interaction with train- Any attempt by the target child
to touch, operate, or manipulate the control panels or trains. Social interaction- Any instance
where the target child attempts to initiate an interaction with another person, directing their
attention to another person and using vocalisations, words or gestures. Any instance where

another person attempts to interact with the target child, i.e., another child is talking to the target
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child using vocalisations or gestures. Such interactions can involve the target child and their
parent, any other adult, another child, or a volunteer. Sharing- physically handing over or
accepting a toy from someone else. Parallel play- Any attempt by the target child to touch,
operate, or manipulate the control panels or trains physical manipulation of a toy at the same
time as another child interacts with the train layout at the same table. A code was included to
identify who initiated the joint attention, social interaction and sharing behaviours.
Technology

A Samsung Galaxy S23 with the workout timer app and Samsung wireless headphones
signalled when to start an observation. The prompt used to observe behaviours was ‘‘work™ and
the prompt used to note down behaviours was “rest” for Groups One and Two. A timer was set
on the same phone every 15 minutes to signal when to do an attendance count.

An Apple laptop recorded audio for Group Three. The audio recording was securely
stored on a university OneDrive account.
Interview

For Groups One (see Appendix F) and Two (see Appendix G), a table of questions with
spaces to note down the answers was used.
Focus Group

For Group Three (see Appendix H), a list of questions to prompt conversation was used.
Research Design

This research used a mixed methods design to gather quantitative and qualitative data.
Observational data was collected for Groups One and Two using partial interval recording.
Qualitative data was gathered through interviews with members of the public in Group One and

participants in Group Two, while a focus group was conducted for Group Three. Combining
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quantitative and qualitative approaches allowed a comprehensive understanding of behavioural
patterns and participant experiences at the club.

Procedure

Group One: General Public

Data for Group One was collected during regular club hours, on Sunday mornings and
two Saturday evenings. Initial observations were challenging due to the complex environment
and additional challenges creating a low IOA, requiring adjustments in the approach. The
observation process was streamlined by reducing and simplifying the number of monitored
behaviours. The primary focus was interactions with the model trains and social interactions to
enhance procedural integrity and achieve better IOA scores.

Each observation session was limited to around one hour to minimise fatigue, with breaks
between observation periods. Observers rotated between data collection and interacting with the
public through interviews.

In addition to observations, caregivers of children who interacted with the trains were
approached to invite them for an interview using the interview schedule (Appendix F). The
interview was conducted in the clubroom, and detailed notes were taken during and after. The
interview duration was between one and four minutes. No personal or identifying information
was recorded. The caregivers' responses helped to identify potential participants for further
research in Group Two.

Group Two: Neurodivergent Children

Group Two consisted of neurodivergent children whose caregivers were initially

interviewed during the Group One data gathering. Caregivers received an information sheet (see

Appendix I). Upon agreeing to participate in this phase, a time was arranged to observe their
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child at the club. Written consent was secured, and caregivers shared their contact information
for scheduling.

Using the interview schedule (see Appendix G), in-depth interviews were conducted with
caregivers in person or by phone to collect detailed information about the child’s neurodivergent
diagnosis. These interviews lasted five to ten minutes. In this phase, the children were directly
observed during sessions held at a designated time within the normal club hours. To prevent
influencing behaviour, the children were unaware of the observation process. Unlike Group One,
observations were not limited to specific settings, as each child was the sole focus of
observation.

Group Three: Focus Group

The third group consisted of five club volunteers who participated in a focus group. The
goal was to understand their perspectives on whether the model train interactions benefited the
children and to learn about their overall experiences with the club. The focus group was semi-
structured, using predetermined questions as conversation starters. Pseudonyms were assigned to
each volunteer to preserve anonymity in the transcript. The club leader was excluded from the
focus group as he initiated this research being conducted. The focus group was 45 minutes long
and was conducted at the club on a Tuesday. The transcribing process involved listening to the
audio and pausing regularly to type out what was said on a document.

Attendance

A head count was conducted every 15 minutes to assess the club's popularity over the last

seven weeks of observations. A timer was set to go off after 15 minutes to prompt scanning

around the room and counting the number of non-volunteers present.
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Document Review

A document review was conducted using the resources available online and those
provided by the group leader. This review helped describe the club and its aims and provided a
rationale for the research. Along with determining potential recommendations.

Inter-Observer Agreement (IOA)

Trial-by-trial IOA was used to calculate inter-observer agreement by dividing the total
number of agreements by the total number of trials multiplied by 100. Inter-observer agreement
between 80% and 100% is considered sufficient reliability. IOA was scored after each
observation session. Two people conducted the same research and observed simultaneously for
33% of the observation period for Group One and 100% of the time for Group Two.

Table 1

Table of I0A for Group One Behaviours Across Environment A, B and C in per cent

Environment Interaction with trains (%) Social interaction (%)
A 94 82
B 98 84
C 97 91
Table 2

Table of 104 for Group Two Observed Behaviours in per cent

Behaviours Percent (%)
Joint Attention 91

Social Interaction 91
Interaction with Trains 89

Parallel Play 97

Sharing 100

Tables 1 and 2 indicate that all IOA for each group and behaviour are above 80%, which

creates confidence in the reliability of this data. As both observers were primary researchers,
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there was no training. However, practice observations and examples were discussed to ensure
agreement on the behaviours observed.
Data Analysis

Microsoft Excel was used to graph data from Groups One and Two. Inductive reasoning
established themes from Group One interviews. Thematic analysis was used to analyse the
Group Three focus group transcript. The content of the data determined themes and quotes

related to those themes.
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Results
Attendance
Attendance indicating how many members of the public frequented the club at specific

times and dates is presented in Table 3

Table 3

Number of People Counted in the Room at one Time by Date and Time

Date Time hh:mm- Count

11.08.24 10:30-0  10:45-4  11:00-0  11:15-0 11.30-0

18.08.24 11:15-2  11:30-2  11:45-0  21:00-0

24.08.24  16:30-1 16:45-6  17:15-12  15:30-24 17:45-20

25.08.24 12:15-4  12:30-4  12:45-2  13:00-2

28.09.24 17:00-16 17:15-10 17:30-8  18:00-14 18:15-7  18:30-5

06.10.24 10:30-6  10:45-20 11:00-20 11:15-16 11:30-4

20.10.24 10:15-13 10:30-25 10:45-22 11:00-25 11:15-42  11:30-17 11:45-14

Table 3 highlights the number of non-volunteers present during the observation periods.
The highest recorded attendance was ranged from 13 to 42 non-volunteers on October 20th,
while the lowest recorded attendance was 0, demonstrating a large variation across observation
periods. The least attended day was August 18th, with attendance ranging from 0 to 2 non-
volunteers.
Incidental Observation

A field diary was maintained during each observation session, capturing attendance
patterns and other incidental observations. Attendance was lower on days August 11, August 18,
and August 25, often due to bad weather or Sundays when the trains did not run. On these days,
no signs indicating the club was open were displayed, which were otherwise present on ride-on-
train days. Notes from the field diary highlighted that ride-on train operators stopping by the club

and encouraging visitors to go there encouraging participation in the club. The club’s distance
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from the playground and train boarding area was identified as limiting visibility for newcomers.
Additionally, directional signs were observed to be placed along a path near a distant parking
area that many visitors did not use, further affecting the club's visibility.

Another key observation was the role of volunteers in facilitating engagement. For
instance, on a night when no trains were running in Environment B, and no volunteers were
present, visitors briefly looked at the layout but did not interact with the controllers. In contrast,
Environment C, which featured toys on a short table accessible to younger children, was
observed to feature younger children predominantly and consistently attracted engagement
without volunteer facilitation.

Document Review

A document review aimed to understand the club's purpose, what it has done within the
community, how it was portrayed online, and what improvements could be made.
Facebook Page

A document review of their social media revealed that the ride-on trains and the train
club maintain active Facebook pages to promote their activities. However, there was a disparity
in the number of people that follow each page, with the ride-on trains page having over a
thousand followers, whereas the train club’s page has fewer than 50. To address this, the club has
placed QR codes around the premises, enabling visitors to access their Facebook page easily.
Website
The club maintains a website with seven tabs:

- The Home tab provides the club's address and photos.
- The About Us tab details the club's history and origins.

- The Contact Us tab offers communication details.
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- A tab is dedicated to the ride-on trains.
- A recently added Special Project tab included information about this research project and
displayed the poster.
- The Sponsors tab highlights supporters of the club.
- A Photo Gallery tab showcases images of the club and its activities.
Newspaper Article

A recent newspaper article by Posselt (2023) featured the club’s Thomas Project, a
portable Thomas the Tank Engine layout designed to engage individuals with accessibility
challenges. The layout, built to fit over a hospital bed or wheelchair, allows individuals in these
settings to interact with model trains. The article detailed the unveiling of the layout and included
an interview with the project leader, who highlighted its impact.

The project leader shared observations of neurodivergent children engaging with the
trains in unique ways, such as sustained concentration and improved social interactions, which
parents had not seen at home or school. The leader reported that feedback from a school for
neurodivergent children was positive, where a smaller version of the layout was demonstrated.
Teachers described it as "one of the most brilliant sessions they had had" and suggested pursuing
research to explore its potential benefits. The article also mentioned the club's collaboration with
the University of Waikato to conduct an initial study on how interacting with model trains might
benefit neurodivergent children and their families.

Funding Application

A funding application for the club was reviewed, providing documentation on its

perceived benefits and community interest. Parents and caregivers of autistic children reported

that the club offers a supportive space for their children to interact and communicate with others.
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Specific examples included children being prompted to teach others how to use controllers,
which fosters social engagement. Parents also reported additional skills promoted by the club,
such as patience while waiting for turns, hand-eye coordination, following instructions, and
cooperative interaction to manage safe train movements.

The funding has enabled the development of lightweight, portable mini layouts that fit in
the backseat of a small car and serve as "teaching aids" in schools or homes. The club is
currently building four additional layouts. At a recent event, 40 children with heart conditions
engaged with the trains, and parents reported increased confidence and enthusiasm in their
children as they participated.

The funding application argued several benefits of being involved in the club that have
not yet been researched. It was reported that it provides a safe environment, creating a
welcoming space for neurodivergent children to explore activities that support their intellectual
and social development. Additionally, it fosters skill development by enhancing interpersonal
and social skills and builds confidence, particularly for neurodivergent children who may feel
marginalised elsewhere. The application also emphasises parental support, empowering parents
by demonstrating their children's skill growth. Furthermore, it promotes the normalisation of
diversity through the shared activity of "playing trains." Collaborative opportunities are reported
by partnering with Waikato University to offer postgraduate students practical experience
supporting neurodivergent children. Lastly, community engagement is reported to be encouraged
by involving retired hobbyists who use their expertise to support these children.

Group One Observation Data
This section reports the observational data of the behaviours seen in each environment at

the club to provide some quantitative insight. It additionally includes the results from brief
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interviews with the parents of children frequenting the club, providing qualitative insight into the
club.
Figure 1

The Percentage of Qbservation Intervals that Interaction with Trains and Secial Interaction

Behaviours were Observed Across Environments A, B and C
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Figure 1 shows that social interaction behaviour occurred in all environments and was
observed the most in environment B (66%), then A (62%), and the least in environment C (26%).
Figure 1 highlights that social interaction behaviour was seen more than interaction with train
behaviour in environment A, with interactions with trains being 45%. This data shows no
difference between social interaction and interaction with trains in environment B. The
environment that exhibited the most interactions with trains was environment C (70%).

This next section reports details of the social interactions in each environment, including

who the child interacted with and who initiated the interaction.
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Figure 2
Per cent of Child-to-Adult, Adult-to-Child, Volunteer-to-Child, Child-to-Volunteer and Child-to-

Child Interactions Across all Observations in Environment A
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Figure 2 shows the breakdown of environment A's social interactions, which were
observed in 62% of observations. The most common social interactions were adult-to-child
interactions, at 36%. The second most common social interaction was the volunteer-to-child
interaction, at 26%, followed by the child-to-adult interaction (23%). Children interacting with
each other occurred 9% of the time. Lastly, children interacting with volunteers accounted for

6% of the social interaction behaviours in this environment.
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Figure 3

Per cent of Child-to-Adult, Adult-to-Child, Velunteer-to-Child, Child-to-FVolunteer and Child-to-

Child Interactions Across all Qbservations in Environment B
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Figure 3 shows the variation of social interaction in environment B, which was observed
in 66% of the observations. The most common social interaction (33%) was adult-to-child, and
the next was volunteer-to-child (29%). Child-to-child interaction comprised 14%, child-to-adult

was 13%, and child-to-volunteer accounted for 11% of the social interaction behaviours

observed.
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Figure 4

Per cent of Child-to-Adult, Adult-to-Child, Velunteer-to-Child, Child-to-Voluntear and Child-to-

Child Interactions Across all Observations in Environment C

Child to Adult = Adultto Child = Child to Child =

Figure 4 illustrates the social interactions observed in Environment C for 26% of
observations. The majority (67%) of interactions were adult-to-child interactions, followed by
child-to-adult interactions (25%) and child-to-child interactions (8%); no interactions with
volunteers were seen in this environment.

Group One- Interview Data

Brief interviews were conducted with 20 participants using the interview schedule
outlined in Appendix F. The data revealed that 45% of visitors lived locally, 70% of interviewees
attended the club regularly, and 35% of the participants reported that their children were
neurodivergent. Several key themes emerged from the interviews using inductive reasoning
(Clarke & Braun, 2016). The most prominent theme was that families were drawn to the club

because their children enjoyed trains, with 70% of respondents citing this as their primary reason
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for visiting. Other themes included a sense of community (mentioned by 20% of participants)
and the friendly, encouraging nature of the club’s volunteers (noted by 30% of respondents). An
example was a parent reporting they “appreciate the intergenerational aspect”. Participants also
highlighted the club as an ideal family-friendly environment, with 30% appreciating the
opportunity for families to socialise and spend time outside the home. Themes of skill-building
and educational benefits were also observed, with 30% of parents emphasising the club’s
contributions to learning. Specific examples included “children enjoying learning new things”
and noting the club’s role in “language development.”
Neurodivergent Attendees

Of the seven respondents who indicated that their child is neurodivergent, five reported
attending the club regularly. Six respondents shared that they or their children enjoy the
community or social aspect of the club. An example noted by a respondent was that their child
"enjoys getting outside and socialising with staff." Three respondents highlighted that their child
enjoys interacting with the volunteers, describing them as welcoming. A parent remarked,
"Children love the volunteers. They are helpful, understand the children's needs, and are driven
to inspire others." Additionally, two respondents reported that the club encourages children to
learn new things from others.
Open Discussion Points

This section highlights unique points raised by caregivers that, while not recurring
themes, provide important insights. One caregiver noted that the model train setup "takes up a lot
of space," emphasising the value of a dedicated area for engaging with trains, which is difficult
to replicate at home. Another parent shared that their child, who typically feels "overwhelmed by

crowds, becomes more comfortable and engages socially when focused on driving the trains” .
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Similarly, one parent appreciated that “parents can just observe,” as children are often deeply
engaged, allowing parents to relax and enjoy the experience themselves.

Another comment highlighted the inclusive environment, with one guardian expressing
appreciation for “a space that felt safe and supportive”. One parent pointed out the “value of a
separate toy train area” where children could touch and interact with trains without risking
damage to the model trains. Additionally, one parent noted, “Appreciating the drivable trains,
compared to another ride-on-train club that does not have this option, helps children
concentrate on a single activity”.

A notable account came from a parent of an autistic child. Although it was their first visit,
the child quickly expressed enthusiasm, stating they "loved it here" within ten minutes. This
parent highlighted the challenge of finding activities that motivate their child and praised the
club for “fostering social interaction and hands-on engagement”. This parent also noted that they
“became aware of the club only through the ride-on trains and decided to visit after passing the
club many times on the ride-on train”. Another parent stated that “the club needs to be
advertised more.”

Group Two- Case Studies

Two case studies were conducted to observe if specific behaviours were exhibited by
neurodivergent children in the club setting. The case studies consisted of direct observation and
an interview.

Case Study One- Bob

Bob was a 14-year-old male. Two observation sessions on separate dates were conducted.
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Figure 5

Per cent of the intervals where Bob exhibits joint attention, social interaction, interaction with
trains, pavallel play, and sharing behaviours during observation sessions.
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Figure 5 illustrates the percentage of the observation period Bob exhibited the behaviours
of interest. Bob exhibited social interaction behaviours for 73% of the first observation session,
but in the second observation, he showed social interaction behaviours 15% of the time. He
showed joint attention behaviours 22% of the time for the first observation session and 5% for
the second. He interacted with trains 23% of the time for the first session and 52% for the second
session. He showed parallel play behaviours 8% of the time in the first and 7% in the second
session. Although social interactions were more frequent in session one, train interactions were
higher in session two. In session two, overall interactions were reduced, but train-focused
activities increased. No sharing behaviours were observed during either observation period.
Interview

The interviewee was Bob’s mother. The interview revealed that Bob was diagnosed with

autism at a young age and exhibited limited joint attention, reduced imaginative play, and
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restricted social interactions, such as avoiding peer engagement and hesitating to initiate
conversations, which led to his diagnosis (American Psychiatric Association, 2022). The theme
that emerged about the family was that they travel from out of town to participate in the club,
where they have purchased trains and tracks to create a setup at home.

Participation in the club was perceived to aid Bob in developing social interaction skills
by engaging in shared interests. He learns from observing and interacting with other members,
which has enhanced his social skills. The interviews also identified challenges the family faces in
supporting Bob, including his homeschooling due to the inability of local schools to meet his
needs and the limited availability of appropriate services for his level of functioning.

Case Study Two- Jake

Jake was a 6-year-old boy who was observed for one 20-minute session.

Figure 6

Per cent of intervals where Jake Exhibited Joint Attention, Social Interaction, Interaction with

Trains, Parallel Play and Sharing Behaviours During the Observation Session.
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Figure 6 shows the percentage of the observation period during which Jake was observed
to exhibit the outlined behaviours. Social interaction was the most frequently observed
behaviour, with 72% of the observations involving an interaction between Jake and another
person. Joint attention was observed 35% of the time, and interaction with trains was seen 33%.
He did not exhibit any parallel play or sharing behaviours.

Interview

The interviewee was Jake’s mother; the first interview was conducted in person, and the
second was over the phone. Jake’s mother reported that he has a range of diagnoses, including
ADHD, ODD, and Developmental Delay. A potential diagnosis of Foetal Alcohol Syndrome
(FAS) was pending confirmation after age seven.

Key themes reported from the interview were that they live locally; Jake’s mother
highlighted that the club provides a safe and structured environment for him to explore and
engage with guidelines, and she was finding the best strategies to support his needs. Jake's
mother reported that the club offers opportunities for social interaction and structured play, such
as driving trains. The open hours allow flexibility for families to adapt participation based on
individual needs. Jake faces challenges such as limited socialisation and communication skills,
along with emotional regulation difficulties that lead to physical outbursts when overwhelmed.
Educationally, Jake attends a Ministry of Education school for an hour a day, requires constant
care and supervision and is at home with her when he is not at school.

Group Three- Focus Group

The focus group aimed to gain a qualitative understanding of the club from the

volunteers' perspective. The themes were divided into two broad categories, the perceived

benefits for the volunteers and the club's perceived benefits for the community.



59

Perceived Benefits for Volunteers

A prominent theme identified was the benefits the club provides to its volunteers. This
section will further explore these benefits and their associated subthemes.
Benefits for Retirees

Benefits for retirees was a theme identified, and sub-themes were highlighted throughout.
The first sub-theme identified was combating loneliness. Three participants specifically outlined
retirees' challenges and opportunities in maintaining a high quality of life. All participants
appreciated the club's social aspects and opportunities for engagement outside the home. Steve
encapsulated this sentiment, stating, “Personally, social interaction... I'm retired. As many
retirees do, you tend to sit at home, drive the computer, watch television, or read. This can
become a bit concerning, as you can become extremely isolated.”

Beyond offering social interaction, the club was also reported to address another critical
sub-theme being, creating a sense of purpose for retirees. Members emphasised how the club
provides a structured activity environment, enhancing their daily lives. For instance, David, who
retired three years ago, shared, “Having come out of a profession which involves some
responsibility, I was aware that I needed to get into something that gave me a sense of direction
and participation... partly social, with other men of my generation.”

Another sub-theme identified was the club's affordability, which makes participation
accessible for retirees, many of whom live on small incomes. The club charges a fee of two
dollars per week, which covers maintenance and utility costs. This affordability was viewed as
an important factor in ensuring participation. Richard remarked, “I¢ costs us $2.00 a week to join
this club, and it’s a bloody good $2.00 well spent. Where else can you get entertainment like that

for 82.00? That’s how we look at it.”
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Knowledge Sharing

Another key theme highlighted by the volunteers as a benefit of the club for them was its
emphasis on knowledge sharing. Knowledge sharing involves teaching one another specific
skills, collaborating on techniques, and openly exchanging ideas rather than keeping knowledge
to oneself. The sub-theme identified was knowledge sharing between members. All five
members recognised the culture they have fostered within the club, which encourages
participation and inclusivity. Steve reflected on this dynamic, stating, “We are all thieves
together, and we sort of all do our own thing in our unique ways. It is very social, and the
amount of sharing that goes on here is quite remarkable.”

The second theme was knowledge sharing with the community. Members also reported
enjoying being approachable and encouraging the broader community to reach out for guidance,
whether about building layouts or learning to operate the trains. Rob emphasised this openness,
saying, “How do you do that? Well, sit down, I'll show you.” He suggested that this spirit of
mentorship and sharing could attract people to the club.

Fostering Creativity

Creativity emerged as a central theme among club members. The modelling process
involves designing and constructing intricate train layouts, often inspired by specific themes.
These themes can range from recreating real-world locations, such as railways in England, to
exploring more imaginative and diverse creative approaches. The sub-theme identified was
enjoying creating, with all five participants emphasising their enjoyment of building models
over operating the trains. This was solidified with Mick saying “I just love doing you know the

landscapes, building the houses”
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The second subtheme found was the resourcefulness of the club. Much of their creative
satisfaction stems from their resourcefulness in using materials from nature and their
surroundings. As Rob explained, “Mother Nature makes so many things out there that you can
use... why not?”” This creative resourcefulness also serves as a conversation starter with the
public. Steve shared an example of asking others if they can guess what a particular layout
component is made from, revealing answers such as cornstarch or a Weet-Bix box. Members
source materials from unconventional places, noting that Richard has used “seed heads from
daisies and plants from a McDonald’s parking lot” in his layouts.

Benefits for the Community

The second overarching theme from discussing the club with the volunteers was that they
perceive the club as having a range of benefits for the community. The members work hard to
create an environment where the community can be involved and learn new things.

Audience Engagement

A prominent theme the focus group members discussed was their techniques to make
their train layouts engaging and interactive for the community members who came to view them.
A subtheme identified about this was incorporating items of interest. For example, they have
incorporated TARDIS from Doctor Who and elements inspired by The Hobbit films. They added
accidents to the layout, ensuring broad appeal and catering to diverse interests. They encourage
the public to search for these items. Rob explained, “Kids are mad keen on dinosaurs, so send
them off on a dinosaur hunt... and even adults will do this, by the way. There are a whole bunch
of stories with that. You send the children off on a dinosaur hunt, and the parents will get to see

the entire layout, and their comments can be very interesting.” Rob remarked, “/You need] to
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make each layout memorable so that you will see something on the big layout that will catch
your interest, and you will go away remembering that.”

Having an interactive layout was an additional sub-theme within audience engagement.
The interactive aspects of the layouts were reported to have audience members ask questions,
sparking dynamic exchanges. Steve shared an example of a young girl asking perceptive
questions about his mining-themed layouts, such as, “What’s that? ” These inquiries often lead to
engaging conversations. Similarly, Mick recounted his experiences when children actively
participated in driving the trains, asking questions like, “How can I get that to go across there?”
or “Can you go up and down the station?”
Affordability for the Public

Affordability for the public was an important theme highlighted by the volunteers. They
discussed various ways to make accessing the trains affordable to the community. Affordability
to frequent the club was a sub-theme identified concerning affordability. The cost of activities
plays a large role in shaping how people engage with model trains, and the club was aware of
this. Volunteers emphasised their commitment to low costs and making participation accessible
to members of the public. Rob illustrated the club's accessibility by comparing the cost of going
to the movies with the more affordable option of participating in the club's activities. He
explained, “Ok, you sit down, and you don’t actually do anything but use your eyeballs, and
perhaps your ears, I suppose to hear it, and you walk out, and you think, ‘Oh yeah, that wasn’t a
bad movie,” but youve actually done nothing. You come in here for a gold coin, and if you want
to have a go at something, it probably won'’t look like much at first. But at least, with people here

willing to help and guide you, you might go home and start working on it yourself.”.
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Reducing the cost of entering the hobby was an additional sub-theme identified.
Recognising the need to attract a new generation to the hobby, the club has also implemented
strategies to lower barriers to entry for families. One notable initiative was their focus on the
recycling ethic, which involves refurbishing old, non-functional engines and selling them at
reduced rates. David emphasised the importance of this approach: “We either rebuild the hobby
and recruit a new generation, or it will die. We 're very aware of the costs involved in getting
started.” This strategy has proven particularly effective in encouraging new participants. Mick
shared an example of an autistic child and his father, whom the club supported, “We sold them a
whole load of gear to get started—tracks, a controller, everything—and they 've already
completed half the project together.”

Promotes Socialisation

Socialisation is a key difficulty for autistic people, and the members discuss different
groups of people who benefit from socialisation as a result of attending the club. Parent
socialisation emerged as a sub-theme, highlighting how it allows parents to let their children
play independently and interact with other adults. Mick and David agreed that while children are
captivated by the trains, adults enjoy conversing with volunteers, creating a shared experience
for families.

The second sub-theme identified was socialising for autistic children. Mick shared an
example of a regular attendee with autism, describing how their interaction evolved through
participation in conducting the trains. “I usually find that they won’t say anything to anybody,
but you get them onto the controller, and they start concentrating on the controller. I think they

forget about... then they start talking, you know?”
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Discussion

The model train club community involves volunteers who are passionate about model
trains. Every Tuesday and Sunday, they gather to work on the trains, create new designs, and
socialise. On Sundays, the club room is open to the public to view and learn how to conduct the
model trains. The club volunteers encourage children to drive the trains and teach their peers
how to use the controls. The main goal is to share their love of model trains and create a
welcoming environment where they can learn from each other and socialise with others.

The group members have reported anecdotal evidence that they have witnessed autistic people
who initially have minimal vocal VB skills progress to chatting with the club members about the
trains and displaying a wealth of knowledge.

This study aimed to describe the model train club and answer specific research questions
about whether the club could benefit autistic children, their families, and the community. It also
examined how the members create an environment that has the potential to facilitate learning and
practising skills. It focused on Level 1 autistic children or those deemed neurodivergent, who
often receive limited support because their condition is perceived as less severe compared to
other ASD levels.

Research questions
Question One
Are there potential benefits for the families that attend the club with their children?

As reported in the Group One interview, a potential benefit for children was that the club
offers opportunities for skill development. This theme was reported by 30% of respondents. With
an example of a parent reporting their “child enjoying learning new things”, having an

environment that creates learning opportunities and skill development greatly benefits children
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and their families, as discussed by Timmons et al. (2017). The funding application highlights the
club's stated aims to help children learn and practise skills by having them interact with the
trains. This was solidified by reports from the focus group and a parent from the Group One
interview, reporting that the children enjoy the interactive aspect of the trains. The children can
drive the trains with the guidance of volunteers, making visits to the club both interesting and
engaging. Open discussion points highlighted the advantages of allowing children to drive the
trains rather than observing them, encouraging kids to concentrate on one activity, in contrast to
the ride-on options offered elsewhere, which do not include drivable trains. The unique
availability of drivable trains further reinforces the club's emphasis on maintaining attention and
promoting child-led, hands-on involvement. Child-led play benefits children, as Gibson et al.
(2021) indicated in their research.

The observational data from Group One reveals that the children attending the club
engaged with the trains, with train interactions noted in Environment A at 45% of observations,
Environment B at 66%, and Environment C at 70%. Engaging with toys in functional ways has
been shown to benefit children's cognitive development, according to Charlop et al. (2018),
which underscores the potential benefits of interaction with trains for children and their families.

According to the focus group, interactions with the trains motivate children to initiate
conversations and learn how to operate the trains. This utilises principles from PRT to foster and
develop social interaction skills, as the child is motivated to engage with others to achieve the
desired outcome of driving the trains (Koegel et al., 2010).

Evidence of social skills practised in the club was seen in the observational data, which
showed the rate and range with whom children had social interactions within the club

environment. Results from Figure 1 indicate that model train environments encouraged more
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conversations between children and others compared to the toy train setting. This finding was
interesting, given the established notion that play promotes social skills, as indicated by Charlop
et al. (2018). The intricate variations of the model train setups likely facilitated this increased
engagement, as the model train environment was novel and had not been seen before.

Seeing interaction with train behaviours being lower than social interaction in
Environment A indicates that interacting with others was not reliant on utilising train controls.
This does not align with some parent and volunteer reports, which stated that for the child to
socialise with someone, they needed to be driving the train as a distraction. The people who
reported this discussed neurodivergent children, which could be why the general public data
differs from these reports.

Further insights into who initiated social interactions were reported in Figures 2, 3, and 4.
Findings revealed that adults initiating conversations with children was the most common
occurrence in all environments. Adult support was needed for the visibility of the layout, with
many children relying on caregivers or stools to engage in the model trains due to height
restrictions, which could, in turn, require more conversation in the model train environments.
Environment B exhibited the largest variability in social interactions, indicating that children
conversed with a diverse range of people. Although adults remained the primary initiators of
interaction, children also engaged more frequently with peers and volunteers in this environment,
likely due to its layout allowing two children to sit beside each other behind the controls,
alongside competitive elements introduced by the two circular train tracks on this layout. This
suggests that the environment can promote specific behaviours and encourage various forms of
play, like parallel play, which, as reported by Neal et al. (2022), is advantageous to social skill

development.
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The second largest social interaction was with volunteers initiating conversations with the
child. This occurred only in Environments A and B but was notably absent in Environment C.
This absence could be attributed to the independence afforded by the toy trains. Unlike the toys,
the model train layouts required a volunteer to invite children to use the controllers and teach
them how to operate.

Interactions between children in environment C were minimal. This trend echoes the
results in Environments A and B, where child-to-child interaction was 6% and 11%, respectively.
The limited interactions in Environment C may also stem from familiarity with the Thomas Tank
Engine toys. Research by Hashmi (2023) found that children are familiar with toy trains,
suggesting that this environment provided a more self-sufficient play experience and reduced
engagement in conversation. Notes from the field diary observations indicated that younger
children were more common in this environment, which means they may have had less
developed verbal and social skills, resulting in fewer interactions than older children in other
settings (Langford, 2005). This data shows that children talk with others about an item of
interest, which, as discussed by Waddington et al. (2024), is beneficial for skill development and
practising current knowledge in a safe environment. It also benefits families by allowing them to
converse over a shared activity, giving them purpose and the ability to bond.

Notably, 70% of interviewees visit the train club because their children enjoy trains. As
Huntington et al. (2023) suggested, aligning a potential intervention with stakeholders' interests
is crucial to ensuring social validity. This indicates an additional benefit for families as they are
motivated to frequent the club because their child enjoys it.

As discussed by the parents in Group One, a benefit for caregivers was that children

could engage with the trains independently, allowing parents a moment to relax. This dual
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benefit for both children and caregivers was also addressed in a focus group with the volunteers,
who acknowledged the value of enabling parents to converse with them while their children
engage with the trains independently. The ability for parents to socialise with the volunteers and
other adults was valuable as it helps combat social isolation and creates inclusivity for all
families, and inclusion, as discussed by Milton et al. (2012), is essential for well-being.
Specifically, 30% of respondents reported appreciating the family-friendly aspect of the club
environment, highlighting how this was important to caregivers. The reports of the inclusive and
supportive nature of the club resonate with Tobin et al.’s (2014) findings on the importance of
fostering environments where families feel welcomed and safe. The value of the sense of
community that the club provides to caregivers was reported by 20% of interviewees,
highlighting the importance of this aspect as research by Atkinson et al. (2020) discussed that
community involvement is important for individual well-being.

Another advantage for families visiting the club is the low cost of this activity. As the
observational data indicates, a gold coin donation allows children to drive and observe the trains.
Offering a budget-friendly option for families is significant since accessing activities can be
challenging due to financial constraints.

Question Two

Does involvement in the club environment potentially facilitate social skill development
for autistic children?

The document review reported the skills that neurodivergent children can develop while
attending the club, drawing on anecdotal reports from parents who have observed positive
changes in their children's behaviour. These include encouraging social skills, learning to take

turns, and practising patience. According to the funding application and a supporting newspaper
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article, these improvements are attributed to interactions with model trains and peers who teach
them how to use the controllers.

The focus group offered valuable insights into how the volunteers perceive the club and
its role in helping children develop social skills. The members understand that the layout plays a
significant role in engaging children with the trains. This was emphasised by Rob, who stated,
“You have to make the layout memorable.” With this at the forefront when designing the layout,
they have tried to ensure it is engaging and interesting for the audience. These approaches foster
joint attention by encouraging parents and children to focus on the same layout elements,
creating opportunities for bonding and dialogue as they search for unique features together
(Mundy & Jarrold, 2010). The Group Two observational data highlighted that joint attention
behaviours were seen in the club, solidifying this claim. As discussed by Vivanti (2023), having
difficulty with joint attention skills hinders social skill development, indicating that it is
important that this environment was seen to encourage this skill. Mick highlighted another
example of skill development regarding an autistic child who attends regularly. He reported that
this child does not tend to talk to people, but when using the controllers, he progressed towards
speaking to others. Guardians interviewed at the club emphasised its potential for skill
development, with 30% noting that one of its primary benefits was teaching their children new
things. This highlights the club’s role in fostering learning, illustrated by a guardian's comment
regarding “language development," which is a helpful skill for social communication (Fuller &
Kaiser, 2020). Observational data from Group One revealed that social interactions occurred

across all environments, corroborating parents' claims that this setting promotes social skills.



70

Moreover, five out of seven parents of neurodivergent children from Group One reported
regularly attending the club, indicating a strong incentive to return. Six guardians also recognised
the social aspect of the club as a key benefit, with three specifying that their children enjoyed
socialising with volunteers. Most parents' acknowledgements of the club’s social benefits
illustrate the significance of this environment in developing social skills. Research by Cameron
et al. (2022) corroborates this, highlighting the importance of engaging in social settings to
encourage skill acquisition. A particularly poignant account from a parent of an autistic child
illustrated how the club effectively supports neurodivergent individuals by facilitating
meaningful interactions and social engagement.

The club's potential to facilitate social skills among autistic children became particularly
clear in the case studies of neurodivergent children. Bob exhibited various skills, such as joint
attention, social interaction, and parallel play—actions not frequently seen in autistic children
(Sheratt, 2002; Vivanti, 2023). This is significant as it demonstrates his capacity to display these
behaviours in this environment. Research on LEGO therapy by LeGoff (2004) found that
participants exhibited positive changes in their socialisation behaviours while using LEGO to
foster communication and interaction, highlighting that previous interventions have had similar
positive outcomes. Figure 5 illustrates how often Bob exhibited behaviours, showing a large
variation in social behaviours compared to interaction with train behaviours across different
sessions. In the second session, more interactions focused on the trains than social interactions
and joint attention occurred. This finding contrasts with the results from Group One, which
indicated that engagement with the trains did not influence social interaction behaviours. He
exhibited parallel play by utilising the controllers next to another child, a positive social

interaction behaviour (Sheratt, 2002). These behaviours benefit Bob by helping him build and
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practice essential social skills (Charlop et al., 2018; Shih et al., 2021; Vivanti, 2023; Kabashi &
Kaczmarek, 2017). This observation indicates that the club has the potential to provide a
comfortable environment for Bob, allowing him to learn from others, engage in activities
independently, and practice valuable social interactions.

While there was only one observation session with Jake, figure 6 also showcased his skill
range. Although he did not display any parallel play or sharing behaviours, he exhibited joint
attention behaviours more than Bob, which aligns with the literature as Jake is neurodivergent.
The literature outlines that autistic people struggle the most with joint attention behaviours
compared to other neurodivergent and neurotypical individuals (Adamson et al., 2019).

Examining the field diary reveals reasons for the differences in Bob's skills during the
second session and why Jake did not display parallel play or sharing behaviours. This may be
linked to the sessions when no train rides were available. This led to no other members of the
public being present in the room during these observations. However, with fewer people in the
club, it was easier to interact with the trains. Incidental observation revealed that Bob's mother
was also not in the room for most of the second session, limiting his social interaction with her,
one of his usual conversational partners. Jake's lesser skill variation could be attributed to the
field diary indicating that Jake only interacted with environment A. These behaviours could be
absent due to his limited interaction with the toy trains, which, as research suggests, play
typically prompts sharing and parallel play behaviours (Neal et al., 2022; Veraksa et al., 2024).
This indicates from the data that the environment has a role in interactions. It highlights the
difficulty for children to exhibit skills if there was no one to share them with, as indicated by two

of the three observation sessions, which had no other members of the public present at the time.
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This solidified previous research by Atkinson et al. (2020), which stated that interacting with
others aids learning and practising social skills.

Although Bob and Jake's circumstances differ in some respects, their case studies reveal
notable similarities. A key finding from the observations was the emphasis on social interaction,
which was the primary behaviour for both boys. Each engaged in social interaction for over 70%
of one of the recorded observation times. Both boys frequently interacted with the trains and
demonstrated joint attention abilities while at the club.

The second interview with their mothers found a commonality between the boys, as
neither Bob nor Jake attends traditional schooling. As discussed by Brede et al. (2017), this
limits their opportunities for peer interaction compared to children who participate in regular
school settings, isolating them from typical daily interactions. The mothers also appreciated the
sense of community and the club's socialisation opportunities. The findings from these case
studies align with reports from those identified in the focus group discussions and the interviews
in Group One (such as the benefits of socialisation and the inclusive community). These data
points highlight the club's potential to develop social skills and foster learning. The interviews
demonstrate the difficulties faced by the parents of these children and showcase the club's ability
to create an inclusive environment, which, as reported by Potvin et al. (2013), is essential for
neurodivergent individuals. The observational data and community reports show positive
outcomes for the neurodivergent population and echo earlier community research aiding autistic
people (McConkey et al., 2021).

Question Three

How do the volunteers create a facilitative environment?
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The newspaper article and the funding application discussed the club's initiative to create
portable model layouts to reach individuals who may find the typical club environment
challenging for various reasons. This demonstrates the club's commitment to assisting people
with a range of difficulties and showcases a purposeful approach to making model trains more
accessible. Such accessibility is crucial for involvement and reflects an ecological perspective in
supporting neurodivergent individuals as the club adapts environments that cater to other's needs
(A. Graber & J. Graber, 2023).

The focus group reported further examples of making the club a facilitative environment
by making the model train environment interactive and interesting for many. One key approach
was to incorporate items of interest that engage attendees. By including a diverse range of items,
such as the TARDIS from Dr Who and elements from the Hobbit, they aimed to attract a broader
audience. These items facilitate a scavenger hunt across the layout, assigning tasks such as
searching for dinosaurs or identifying accidents. This strategy captivates visitors and encourages
conversations among parents, children, and volunteers. The data from Group One illustrates the
variety of individuals children interact with in model train settings. Vivaniti (2023) explored
methods for fostering joint attention and its implications; the design strategies are consistent with
this research, suggesting that they can enhance joint attention as both the child and parents
engage with a common object and share a mutual interest in a task.

This research highlights that community conversations revealed a strong belief in the
value of volunteers in this area. In Group One, 30% of respondents recognised volunteers as an
asset to the club, with one stating they were “driven fo inspire others.” Furthermore, half of the
parents of neurodivergent children indicated that volunteers positively impact the club and assist

their children. This was supported by observational data showing that volunteers in environment
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A initiated social interactions 26% of the time, while children did so 6% of the time. In
Environment B, volunteers initiated interactions 29% of the time, compared to 11% initiated by
the children.

The volunteers' purposeful structuring of the environment to suit various children did not
go unnoticed. A parent discussed appreciating the toys added to this environment, as their child
could play freely. The volunteers acknowledged that because the children cannot touch the
model trains, there should be a space to play freely without restriction, as solidified by the large
interaction with trains seen in that environment during the observation sessions.

An important aspect discussed was creating an interactive environment. During the
Group One interview, a parent and several volunteers highlighted the importance of letting
children drive the trains. This encourages discussions about train operations and inquiries
regarding layout features. These interactive experiences foster dialogue as children look for
information to operate the trains. This method aligns with the principles of PRT outlined by
Koegel et al. (2010), emphasising that children may start conversations motivated by the desire
to achieve something rewarding, which, for them, is the experience of driving the trains.

Additionally, as reported by the volunteers, they create a facilitative environment by
making it affordable for people to attend the club. One of the volunteers compared frequenting
the club to going to the movies, which has a large price difference. This comparison highlights
the hands-on nature of the club, where participants actively engage with the hobby, contrasting it
with the passive consumption of entertainment from a movie. Making the club's price a gold coin
donation makes it much more accessible for community members. For families, especially those
with autistic children, the financial burden of hobbies or interventions can often be a barrier, as

discussed by Thabrew & Eggleston (2018). The attendance data solidifies that people are drawn
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to the club as there are periods with large attendance numbers, indicating the efforts made to be
affordable have allowed a larger variety of families to frequent.

The volunteers enhance accessibility to the hobby by refurbishing model trains and tracks
for resale at reduced prices. They recognise that this hobby can pose a financial challenge for
some enthusiasts. Bob received some of their refurbished equipment, and his mom noted that he
was working on it with his dad, allowing him to participate in this activity at home. As
highlighted in the focus group discussions, this effort aligns with the club's broader goal of
engaging more community members in the hobby and attracting a younger generation.

The volunteers expressed pride in their knowledge sharing, noting that they are eager to
share various skills with the public, encouraging greater engagement in the hobby. Their
willingness to personally guide others showcases how volunteers contribute to skill development
within this community. They reported taking the time to sit down with individuals and show
them how to engage.

The field diary revealed that children rarely engaged with the model trains in
environments without volunteers, particularly noted in environment B. This finding underscores
the importance of having a volunteer near the model train setup to promote and guide children
using the controls. Children are less likely to participate without this support, emphasising
volunteers' essential role in fostering these interactions. Observations from Group One indicated
that volunteers often took the initiative to engage with children in the model train areas, which
could indicate how they boost children's involvement. Creating a community focused on support
and encouraging participation is crucial, as evidenced by the research conducted by Timmons et

al. (2017), further validating the important work of volunteers.
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The volunteers aim to boost interaction with their train club by enhancing the
accessibility of their Facebook page, creating a QR code posted throughout the club, and
establishing a dedicated website. These efforts are intended to engage the community further and
promote club awareness through various online forums. Unfortunately, the club's Facebook page
has fewer than 50 followers, while the ride-on trains have over a thousand followers. This
indicates a community interest in train activities but suggests that the club may not be as well-
known.

During a Group One interview, a parent pointed out that “the club needs to advertise
more”. An additional parent reported that they had visited the ride-on trains many times but only
decided to visit the model train club for the first time during the interview. Their child
enthusiastically remarked that they “/oved it here,” underscoring the need for greater visibility
for the club.

To enhance the club's recognition, adding directional signs near the area where people
wait for the ride-on trains could be beneficial. Additionally, incorporating pictures of the layouts
on these signs would help passers-by understand what is inside the building. Increasing social
media engagement can also be achieved by posting more frequently on the Facebook page,
modifying the page's name for easier discoverability, and organising events focused on building
specific model features or teaching train operations. If these activities are advertised
appropriately, they could also aid the club's visibility.

Overall, the volunteers are committed to expanding the club's awareness and would
greatly benefit from minor adjustments to their social media strategy and signage. Increasing
public awareness of the club could lead to greater outreach within the community. Research by

Cameron et al. (2022) reports the importance of community involvement and the potential to
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encourage skill-building and learning. This model train community has the potential to do the
same.

Question Four

What are the benefits for the volunteers or community at large?

An indicator that the club benefits the community is the attendance rate at the club. Table
3 shows attendance rates, which indicate community interest in the trains. This is beneficial and
supports the argument that the club is socially significant because it has a range of attendance,
the highest being 42 community members in the room at once. However, the varying number of
attendees on specific days suggests differing interest levels in the club. The field diary offered
additional context to explain fluctuations in attendance, such as weather, volunteer availability,
and the fact that the ride-on trains that drop off passengers at the club do not run weekly. Fewer
people frequented the club during the weeks without the ride-on trains or during bad weather.
The high attendance rate day suggests an interest in the train club and train activities, indicating
it is an important activity for the community to be involved in.

One participant in Group One mentioned that the club's intergenerational aspect benefits
the community. This highlights the club's broader social significance, which enhances
community connection and involvement. This aligns with Cameron et al.'s (2022) findings that
community involvement benefits people's social skills and well-being.

The focus group's overarching themes are the club's benefits for the community and the
volunteers. One of the themes seen as beneficial was that engaging in this hobby promotes
creativity. Creativity in model train layouts arises from being resourceful and using
unconventional materials. This hobby aspect is less structured and rule-bound, meaning engaging

with model trains can appeal to people with various preferences. This flexibility can benefit
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many individuals within the community and encourage participation, as research by Gibson et al.
(2021) found that participating in activities aligned with individual preferences was beneficial for
gaining social connections. Another perceived benefit that was a prominent theme throughout the
focus group was the advantages for retirees. They reported that the club helps give them purpose
and combat isolation. This benefits the broader community because the club is providing a safe,
reliable space for retirees to engage with others and give back to the community through this
activity where people frequenting the club can experience a space that has the potential to
practice and develop skills, as well as have retirees engaged in meaningful activities which are

known to help with building connection and socialisation (Milton et al., 2012).
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Limitations

A key limitation of this study was the challenge of collecting reliable observational data.
Ethical constraints prevented video recording, making capturing complex or fleeting behaviours,
such as pointing (joint attention) difficult. Despite dividing the room into observation zones,
simultaneous monitoring of multiple people proved challenging, resulting in missed behaviours
and compromises in data quality. To address this, observation methods were modified multiple
times, simplifying the observed behaviours, which included removing joint attention from Group
One observation and only having it for Group Two. Regularly calculating IOA in real-time could
have helped identify discrepancies and improve data reliability. Using partial interval recording
further limited the accuracy of behaviour rates, as repeated behaviours within an interval could
only be noted once. Notably, back-and-forth conversations were also difficult to capture
accurately with the chosen observation method. However, this method tends to overestimate
behaviour rates, which informs the confidence that some missed behaviours did not compromise
the data quality. Additionally, the interview data in Groups One and Two were not audio
recorded, resulting in relying on detailed notes being taken at the time of the interview. This also
compromises data reliability due to the inability to refer to the audio to verify what was said.

Limited observation opportunities compounded data collection challenges, as the club
was open only on Sundays and sometimes had no public visitors. For Group Two, attempts to
capture detailed behaviour initiation data for joint attention, social interaction, and sharing were
hindered by IOA discrepancies. This could have been due to having too many behaviours to
observe simultaneously compared to Group One, which only had two. Additionally, clearer
instructions to address multiple behaviours occurring during an interval should have been

discussed, and the observation interval time should have been shortened.



After frequenting the club regularly, it was understood that attendance rates varied,
resulting in the decision to measure this. Attendance data collection was challenging; counting
people in the room every 15 minutes led to people being counted more than once because they
had been in the club for an extended time, and some people were not counted because they
visited between counts. A sign-in system could have streamlined this process, though it would
depend on participant compliance and could have ethics complications.

Another limitation was the limited representativeness of the participants. This included
the absence of specific diagnostic information for the children observed. Although this study
focused on ASD, only one child with a confirmed ASD diagnosis participated in Group Two,
limiting the sample’s representativeness. Furthermore, Group Two consisted of males, while
Group One lacked gender data that could enhance understanding of the population. Ethical
limitations restricted further inquiries for Group One, resulting in a broad definition of

neurodivergence and limited specifics.
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Potential for Future Research

This initial investigation provides valuable insights for future research on clubs or
specialised interests and their potential advantages for neurodivergent individuals, both children
and adults. The findings suggest that such environments foster skill development and could apply
to other community activities. Future studies could benefit from methods like video recording
interactions, audio recording interviews, and incorporating more case studies to enhance the
research quality.

Furthermore, this study primarily centred on autistic children; expanding this exploration
to include other neurodivergent children and adults could yield important insights. A key theme
emerging from the focus group was the club's benefits for retirees, which this research did not
examine deeply. Further investigation into how the club can alleviate isolation and support the
broader community would be advantageous.

Future studies might examine behaviours before and following club participation,
providing quantitative data to back up anecdotal reports that the club promotes verbal behaviour.
This would involve identifying nonverbal neurodivergent individuals without prior experience at
the club, observing their behaviour in different settings, and then introducing them to the club to
see if any changes occur in their verbal behaviour. Another comparative study might involve
observing children's behaviours across various settings to see if there are notable differences
between the club and alternative environments. Investigating the effects of portable train

exposure on children’s behaviours could also be a promising area for future research.
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Conclusion

This research represents one of the initial studies exploring the potential advantages of a
model train club for autistic children. A mixed-methods approach was utilised to address the
research questions. The findings indicated that social interactions and interactions with trains
occurred within the club, with neurodivergent children demonstrating joint attention alongside
these interactions. Additionally, parents of neurodivergent children reported that their child was
not enrolled in typical schooling, suggesting that the club may play a significant role in fostering
social interactions for these children. Furthermore, it was found that the club provides benefits
not only to neurodivergent children but also to other community members, including retirees,
parents, and families, who also find value in this community.

However, further research is needed to confirm whether this environment consistently
supports positive social behaviours in autistic people. Future experimental studies could
investigate the club’s long-term impact on specific social skills, and this could be expanded to
different neurodivergent groups.

Additionally, this research supports existing literature showing that autistic children often
have a strong interest in trains, which was reflected in the number of neurodivergent children
who visited the club. Insights from LEGO therapy literature indicate that including items of
interest can foster positive behaviours (LeGoff, 2004). This led to the hypothesis that model
trains might promote social skills and teach new skills to autistic children. Observations of social
behaviours around the model trains suggest this approach has potential.

Overall, this descriptive study provides preliminary answers to the research questions,

highlighting the club's perceived benefits for diverse individuals and the community. Volunteers



have made notable efforts to create a supportive environment, designing engaging layouts,
fostering conversation, encouraging children to share train-driving skills, and ensuring a

welcoming atmosphere for all visitors.
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Appendix B- Poster

We are conducting some research on how visiting

the GWAM might benefit people. This research
involves us observing visitors to the GWRM

W wewill be at the GwaMm clubrocms on these dates
June 9th
June 16th
Ane 28th
July 7¢h
July 21t

W this is us! Please feel free to reach out if you want

§ m toshareyourexperience. Also, let us know if you
b would rather not be observed. It is entirely up to you [
- if you want to be included in our researchornot i




Appendix C- Attendance Table

118

Date

Time/
Number

AVG




Appendix D- Group 1 Observation Data Recording Sheet
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Soc
Inter

Code

Child initiates interaction with adult- C>A
Child initiates interaction with volunteer- C>A
Adult initiates interaction with child- C<A
Volunteer initiates interaction with chill C<V
Child interacts with another child- C
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Appendix E- Group 2 Observation Data Recording Sheet

Joint
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TC pointing Joint attention TC following
JA>A- adult JA<A- adult
JA>C- child JA<C- child

JA>V- volunteer

JA<V- volunteer

TC initiating SI Social interaction

Other initiating SI

SI>A- adult

SI<A- adult

SI>C- child

SI<C- child

SI>V- volunteer

SI<V- volunteer

TC initiating SH sharing Other initiating SH
SH>A- adult SH<A- adult
SH>C- child SH<C- child

SH>V- volunteer

SH<V- volunteer
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Question number

Short response

1 do you come here often?

2 why do you like coming here?

3 what benefits do you think this facility has?

4 are you happy to tell me a little bit about yourself?

5 do you live locally?

6 are any of your children neurodivergent? Do they
have a disability?

7 would you be willing to participate in an in-depth case
study?




Appendix G- Group 2 Interview Questions
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Question

Answer

How many children do you have and what are
their ages?

Would you say your child is neurodivergent?

If so why is that?

Do they have or are waiting on a diagnosis?

If so what is the diagnosis?

By whom and when were they diagnosed?

Do they receive any additional help/ intervention/
attend a different school?

What is your child's biggest need/ your greatest
concern?




Appendix H- Focus Group Conversation Starters

How long have you been interested in model trains?

What aspects of them pique your interest?

Do you enjoy teaching the children how to use them?

How do you teach them how to use the trains?

Do any of the kids ask questions? If so, what are these questions like?
What role do the parents play?

What does being in this group of people make you feel?

What are the benefits you have noticed from participating in this club?
What benefits have you seen for others when visiting this club?

Have you made any close friendships or bonds due to this club?

Is there anything else you would like to mention that we have not asked?
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Appendix I- Group 2 Information Sheet

6&? THE UNIVERSITY OF
Y WAIKATO
SE3

ooy Te Whare Wananga o Waikato

Participant Information Sheet Group 2

Dr Angelika Anderson Tamara Geary

School of Psychology Email: tg90@students.waikato.ac.nz
The University of Waikato

Phone: 07 838 4466 ext 9209 Jacob Gedye

Email: angelika@waikato.ac.nz Email: jg311@students.waikato.ac.nz

Project title: Preliminary evaluation of a model train community initiative

Dear public of the Greater Waikato Railway Modellers (GWRM)

We are doing a research project investigating the impact of the model railway programme. We
(Jacob Gedye; Tamara Geary) are two master’s students at the University of Waikato, supervised
by Dr Angelika Anderson. This research will be used to write our masters’ theses. Please read
this information sheet so that you can decide whether you would like to participate.

What is this research about?

We were invited by Paul Murphy to conduct this research project. Our aim is to describe the
model railway programme and explore what benefits it may have for families who visit. We are
particularly interested in any benefits that the programme has for children’s development, in
particular children with disabilities, and neurodivergent children.

Who will be participants?

For this part of the research project, the participants are the public frequenting the club

What will you have to do?

If you would like to be involved you do not have to do anything but frequent the club or
approach reserchers to share your experience.

Potential benefits

Very little is known about the potential benefits of community initiatives like this. Any evidence
of benefits could help grow the project, or develop other similar ones, so more families could
benefit.

Right to withdraw

It is entirely up to you whether you wish to participate in this research project. You are free to
withdraw from the research project at any time and without giving a reason.
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Confidentiality
Participation in this project will remain confidential.

This research project has been approved by the Human Research Ethics Committee at the
University of Waikato as HREC (Health2024#12). Any questions or concerns about the ethical
conduct of this research may be sent to the Secretary of the Committee, email
humanethics@waikato.ac.nz, postal address, Human Research Ethics Committee, University of
Waikato, Te Whare Wananga o Waikato, Private Bag 3105, Hamilton 3240.
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Appendix J- Group 3 Information sheet
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Participant Information Sheet Group 3

Dr Angelika Anderson Tamara Geary

School of Psychology Email: tg90@students.waikato.ac.nz
The University of Waikato

Phone: 07 838 4466 ext 9209 Jacob Gedye

Email: angelika@waikato.ac.nz Email: jg311@students.waikato.ac.nz

Project title: Preliminary evaluation of a model train community initiative

Dear members of the Greater Waikato Railway Modellers (GWRM)

We are doing a research project investigating the impact of the model railway programme. We
(Jacob Gedye; Tamara Geary) are two master’s students at the University of Waikato, supervised
by Dr Angelika Anderson. This research will be used to write our masters’ theses. Please read
this information sheet so that you can decide whether you would like to participate.

What is this research about?

We were invited by Paul Murphy to conduct this research project. Our aim is to describe the
model railway programme and explore what benefits it may have for families who visit. We are
particularly interested in any benefits that the programme has for children’s development, in
particular children with disabilities, and neurodivergent children.

Who will be participants?

For this part of the research project, the participants are members of the GWRM who are present
at the Sunday sessions of the model train programme.

What will you have to do?

We would like to invite you to participate in a focus group, consisting of you and other members
of the GWRM. We are interested to hear your experiences with, and views about the programme:
what you like about it, what you have noticed about the way families interact with the trains, and
in particular how children interact with the trains and other people in the room. Focus groups
will be held in a room provided at the Leamington Domain, Cambridge at a time convenient to
you, and without Paul Murphy being present. These focus groups will be audio recorded. During
the focus groups, the researchers will ask questions to stimulate discussion. They may also ask
follow-up questions related to talking points during the session. You do not have to respond to
any questions if you do not want to. We expect that the focus groups will take 1 — 1 % hours.
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Paul Murphy will not have access to any recordings or transcripts. He will only have access to a
summary report of the focus groups.

Potential benefits

Very little is known about the potential benefits of community initiatives like this. Any evidence
of benefits could help grow the project, or develop other similar ones, so more families could
benefit.

Right to withdraw

It is entirely up to you whether you wish to participate in this research project. You are free to
withdraw from the research project at any time and without giving a reason. It may be difficult
to withdraw your data / voice from any recordings, but we can remove your statements from any
transcript if you wish. You will have the opportunity to review the transcript before we begin the
analysis. You will need to respond with any comments or alterations to the transcript, or request
to withdraw from the study, within 2 weeks of receiving the transcript. If you have any further
questions, you are free to contact any one of the researchers at any time.

Confidentiality

Participation in this project will remain confidential. Though the researchers will likely know
your name, pseudonyms will be used on any documents or reports.

This research project has been approved by the Human Research Ethics Committee at the
University of Waikato as HREC (Health2024+#12). Any questions or concerns about the ethical
conduct of this research may be sent to the Secretary of the Committee, email
humanethics@waikato.ac.nz, postal address, Human Research Ethics Committee, University of
Waikato, Te Whare Wananga o Waikato, Private Bag 3105, Hamilton 3240.
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Behavioural psychology masters: Impact model trains have on people
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Please complete the following checklist. Tick (v) the appropriate box for each point. YES | NO

1. Thave read the Information Sheet (or it has been read to me) and I understand it.

2. Tam willing to give consent to participate in this research

3. Thave been given sufficient time to consider whether or not to participate.

4. I am satisfied with the answers I have been given regarding the research and I have a copy of
the information sheet and this consent form.

5. Tunderstand that being part of the research is voluntary (my choice) and that I may withdraw
consent at any time without penalty.

6. Tunderstand that I have the right to decline consent to participate in the research.

7. 1know who to contact if [ have any questions about the research in general.

8. I understand that the students will need to audio-record interviews.

9. 1 give consent for the students to audio record some of their work with me in it. This audio will
be anonymous and kept in a secure place.

10. I consent to researchers observing me interacting with the model trains.

11. Tunderstand that Paul has been the person that recruited the researchers to conduct this focus
group

12. Tunderstand that the information I provide could be used in future academic publications.

13. I wish to receive a copy of the findings.

I agree to participate in the research for the masters thesis, and I understand that I may withdraw my consent at any
time. If [ have any concerns about this project, I may contact Angelika Anderson (angelika.anderson@waikato.ac.nz)
to discuss further.

Signature: Date:
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A completed copy of this form should be retained by both the student and the guardian of the participant.

GROUP 2 CONSENT FORM

Behavioural psychology masters: Impact model trains have on people
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Please complete the following checklist. Tick (v') the appropriate box for each point.

YES

NO

1. Thave read the Information Sheet (or it has been read to me) and I understand it.

2. Tam willing to give consent for (child’s name) to participate in this research.

3. T have been given sufficient time to consider whether or not to allow (child’s
name) to participate.

4. I am satisfied with the answers I have been given regarding the research and I have a copy of
the information sheet and this consent form.

5. Tunderstand that being part of the research is voluntary (my choice) and that I may withdraw
consent at any time without penalty.

6. Tunderstand that I have the right to decline consent for (child’s name) to
participate in the research.

7. 1know who to contact if [ have any questions about the research in general.

8. I consent to researchers observing me and my child interacting with the model trains.

9. T understand that the information I provide could be used in future academic publications.

10. I wish to receive a copy of the findings.

I agree for

(child’s name) to participate in the research for the masters thesis, and I understand that I

may withdraw my consent at any time. If I have any concerns about this project, I may contact Angelika Anderson
(angelika.anderson@waikato.ac.nz) to discuss further.
Guardians name (Please print):

Signature: Date:




