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ABSTRACT

Autism Spectrum Disorder (ASD) is a lifelong neurodevelopmental disorder with early onset that affects cognitive, motor, and
social functioning. It is underlying etiological factors including genetic conditions or environmental factors contribute to the
disorder. Autistic children face difficulties in social interaction and communication along with the presence of repetitive and
restricted behaviours and interests. They often exhibit challenging behaviours that can result in social rejection, exclusion from
community settings, and emotional distress, and hinder them from accessing quality inclusive education environments. However,
parents of autistic children in low resource areas not only experience insufficient healthcare system capacity, limited availability
of ASD-specific intervention services, geographic areas barriers, and financial burdens, but they also lack behavioural
management knowledge and strategies in managing their autistic children’s challenging behaviours at naturalistic home
environment. Parental stress levels would be increased affecting parent-child relationships and the overall family’s quality of life.
Therefore, the approach of Design and Developmental Research (DDR) is adopted in the research study to develop a Parent-
Mediated Naturalistic Developmental Behavioural Intervention (NDBI) training model for parents of autistic children in low-
resource areas. The DDR consist of three phases which are Phase I, which Needs Analysis to identify the problems in the Malaysia
context, Phase II Design and Development to design and develop a parent-mediated NDBI training model, and Phase Evaluation
to evaluate the usability of the training model. Theoretical perspectives in this parent-mediated NDBI training model include
Ecological System Theory, Behaviourism Learning Theory, and Cognitive Social Learning Theory. Therefore, this cost-effective
parent-mediated NDBI training model equips and empowers parents of autistic children with necessary developmental and
behavioural-based strategies and techniques to manage their autistic children’s challenging behaviours more effectively in a
naturalistic home environment. It also highlights the importance of parental involvement in facilitating parent-mediated
behavioural intervention (PMBI) to support their autistic children’s learning and development. In a conclusion, parents are
considered primary intervention agents and pivotal change behaviour agents to implement PMBI to manage their autistic
children’s challenging behaviours in home settings.

Keywords: Parent-mediated behavioural intervention, training model, challenging behaviours, autistic children, low-resource
areas.

1.0 INTRODUCTION

Neurodevelopmental disorders (NDDs) in the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM- 5) are
defined as a group of neurological conditions with early onset deficits in cognitive, motor, speech, and social functioning in the
developmental period (Arim et al., 2017; Morris-Rosendahl & Crocq, 2020). Examples of NDDs include Intellectual Disability
(ID), Autism Spectrum Disorder (ASD), Attention-Deficit/Hyperactivity Disorder (ADHD), Neurodevelopmental Motor
Disorders, and Specific Learning Disorders (Arim et al., 2017; Morris-Rosendahl & Crocq, 2020). The causes of NDDs are
etiological factors that are associated with genetic conditions or environmental (non-genetic) factors (Kumar et al., 2019; Morris-
Rosendahl & Crocq, 2020).

Autism Spectrum Disorder (ASD) is a multifactorial neurodevelopmental disability (Dahiya et al., 2022) that is
characterised by impairment in social communication and interaction, restricted repetitive behaviours (RBB), interests, and
activities (Kumar et al., 2019; Nuta, Koudys & O’Neill, 2021). It is estimated that around 1 in 100 children has been diagnosed
with ASD worldwide (World Health Organization [WHO], 2022). Furthermore, recent reports by the Centers for Disease Control
and Prevention (CDC), estimated that 1 in 36 children in the United States are diagnosed with ASD (Maenner et al., 2023). Salari
et al. (2022) also conducted a systematic review and meta-analysis from 2008 to July 2021 of an overall estimate of the global
prevalence of ASD. The results of the systematic review reported that the prevalence of ASD in the world was 0.6% (95%
confidence interval (CI): 0.4—1%), whereas the subgroup analyses indicated that the prevalence of ASD in Europe was 0.5% (95%
CI: 0.2-1%) (Salari et al., 2022). Additionally, the National Observatory for ASD, coordinated by the National Institute of Health
conducted a study to estimate the prevalence rate of ASD in Italian children aged 7-9 years. The result of the study revealed that
the estimated prevalence of ASD in Italy was 13.4 (11.3-16.0) per 1,000 children aged 7-9 years, with a male-to-female ratio of
4.4:1 (Scattoni et al., 2023). There is currently no epidemiological data on the prevalence of ASD in Malaysia (Chu et al., 2021).
However, a local survey was conducted revealed that one in every 625 Malaysian children has ASD (Neik et al., 2014). Therefore,
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the drastically increased prevalence of ASD worldwide draws concerns from multidisciplinary researchers to study early
identification, diagnosis, and treatments of ASD and develop evidence-based interventions for autistic children as well as develop
parents’ training models or modules to improve quality of life (QOL) parents of autistic children and their autistic children.

PROBLEM STATEMENT

Autistic children often exhibit a variety of challenging behaviours including aggression, tantrums, self-injury behaviour (SIB),
property destruction, non-compliance with daily tasks, consuming inedible substances or pica, persistent screaming, hyper-or-
hypo-sensitivity to stimuli, elopement, obsessive behaviours, repetitive patterns of behaviours or motor stereotypes (Nuta et al.,
2021; Abid, Gaddour & Hmissa, 2024). These difficulties of challenging behaviours create psychological distress for instance
stress, anxiety, and depression that affect not only autistic children themselves but also their parents (Abid et al., 2024). The
challenging behaviours negatively impact autistic children’s quality of life such as experiencing social rejection, restricting them
from accessing community services, leading to interference in participation in social activities, and exposing themselves and their
peers to injury risks (Argumedes et al., 2021). If the challenging behaviours are not managed properly through evidence-based
interventions, they might lead to potentially detrimental development for autistic children, causing interference in language,
communication, social relationship skills development, academic achievement, and also preventing the acquisition of adaptive
behaviours required for daily living (Argumedes et al., 2021). The severely challenging behaviours of autistic children restrict
them from meeting the requirements to join inclusive education programmes (Ministry of Education Malaysia, 2022).
Consequently, they lost a golden opportunity to access high-quality education.

The presence of challenging behaviours has also been associated with lower family QOL and an increase in parental
stress (Abid et al., 2024). The challenging behaviours exhibited by autistic children both influence and are influenced by their
parents’ well-being and interactions (Rodriguez et al., 2019). Parents of autistic children reveal high levels of stress which can
impede and affect the development of their autistic children and also lead to influence family well-being (Iadarola et al, 2017).
Challenging behaviours of autistic children commonly occur in the home, requiring parents to adapt routines to avoid repeated
occurrences of challenging behaviours (Nuta et al., 2021). Therefore, parents are often the primary interventionist or the pivotal
behaviour change agent (Crowell, Keluskar & Gorecki, 2019; Kuravackel et al., 2018), equip themselves with knowledge, skills,
and strategies of behavioural management to implement a parent-mediated behavioural intervention in a naturalistic home setting
to teach essential skills to their autistic children.

Parents of autistic children who lack knowledge and skills in managing the challenging behaviours of their autistic
children experience tremendous stress until it is overwhelming to permit their autistic children to receive treatment of
pharmacotherapy intervention. Pharmacological intervention treatments include psychostimulants, atypical antipsychotics,
antidepressants, propranolol, oxytocin, bumetanide, sulforaphane, and alpha-2 adrenergic receptor agonists medication for partial
symptomatic relief of core symptoms of ASD or manage the symptoms of comorbid condition (Maniram, Oosthuizen & Karrim,
2024), for example managing the behaviours of irritability, aggression, self-injury behaviour, and agitation (Lamy et al., 2020;
Iffland et al., 2023; Maniram et al., 2024). However, treatment of pharmacotherapy intervention causes adverse events in autistic
children such as sedation, drowsiness, insomnia, increased appetite, weight gain, and metabolic disturbance side effects (Kalkan,
2020; Iffland et al., 2023). Hence, the health of autistic children is affected by the consumption of these medications that might
cause other adverse effects.

Although non-pharmacological interventions such as applied behaviour analysis (ABA) techniques are the mainstay
treatment in managing challenging behaviours of autistic children, however, they are limited accessibility due to extremely high
cost, and time-consuming as well as require trained therapist or professional to conduct ABA services (DeVane et al., 2019).
Parents have to bear the huge amount of financial costs due to expensive treatment costs at private centres because of the factor of
long waiting queues at government hospitals and also mother has to face career sacrifices to take care of autistic children (Chu et
al., 2018) as well as higher costs for intense interventions such as speech, occupational therapy, early intervention programme
(EIP) and psychotherapy (Papadopoulos, 2021). In Malaysia, it is estimated that every family with an autistic child is spending
approximately RM25,000 — RM35,000 annually for the remediation, education, treatment, and living costs of an autistic child
(Low et al., 2021). The estimated expenses are almost one-third of the average household income with an average annual income
of RM94,812 in Malaysia. (Low et al., 2021). Therefore, it leads to a severe financial burden for a family who has more than one
special needs child or other typically developing children need to be raised.

Furthermore, although early identification and intervention could bring benefits to the individuals affected with ASD
and their families, however, the early identification and intervention of ASD is yet to be achieved especially in lots of low- and
middle-income countries in the Asia Pacific region (Low et al., 2021). The lower educational level and lower socioeconomic status
are among the main reasons that caused the lack of adequate public understanding and knowledge about ASD (Chu et al., 2018)
which can adversely affect the early identification and intervention of ASD which cause a delay in seeking diagnosis and
professionals’ help (Low et al., 2021). Although cost-effective parent-mediated intervention would be one of the options to support
the developmental needs of autistic children, however, due to lack of knowledge, skills, strategies, resources, support, and
awareness among parents results in obstacles in implementing parent-mediated intervention in home environment setting.
Therefore, this study will design and develop a Parent-Mediated Naturalistic Developmental Behavioural Intervention (NDBI)
Training Model for parents of autistic children in low-resource areas to manage their autistic children’s challenging behaviours.

RESEARCH OBJECTIVES
The approach of Design and Development Research (DDR) (Ritchey & Klein, 2007) is adopted in the research study to design and
develop a Parent-Mediated Naturalistic Developmental Behavioural Intervention (NDBI) Training Model for parents of autistic

children in low-resource areas. The DDR approach consists of three phases which are Phase I Needs Analysis, Phase II Design and
Development, and Phase III Evaluation.
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The research objective of each phase is as follows:

Phase I Needs Analysis: To investigate the need to develop a Parent-Mediated NDBI Training Model for parents of autistic children
in low-resource areas to manage the challenging behaviours of their autistic children. Hence, Phase I Needs Analysis is to
investigate challenges and experiences faced by parents of autistic children, types of challenging behaviours faced by their autistic
children, and demands and expectations of parents of autistic children to develop a Parent-Mediated NDBI Training Model in
managing challenging behaviours of their autistic children.

Phase II Design and Development: To design and develop a Parent-Mediated NDBI Training Model for parents of autistic children
in low-resource areas to manage the challenging behaviours of their autistic children based on the opinions of a panel of experts.
This phase, to identify the appropriate main constructs, the appropriate elements in the main constructs, the priority ranking of the
main constructs, the priority ranking of the elements in each main construct of a Parent-Mediated NDBI Training Model for parents
of autistic children based on expert consensus.

Phase III Evaluation: To evaluate the usability of a Parent-Mediated NDBI Training Model for parents of autistic children in low-
resource areas to manage the challenging behaviours of their autistic children based on the opinions of parents of autistic children.
Therefore, Phase III Evaluation is to evaluate the suitability of the main constructs, the suitability of the elements in each of the
main constructs, the suitability of the priority flow of the elements for each main construct, and the overall usability of a Parent-
Mediated NDBI Training Model for parents of autistic children based on the opinions of parents of autistic children.

CONCEPTUAL FRAMEWORK

Figure 1: Conceptual Framework of Parent-Mediated Naturalistic Developmental Behavioural Intervention (NDBI)

Training Model
- Ecological System Theory - Parental Involvement Model
(Bronfenbrenner, 1979) (Epstein et al., 1997)
- Behayionrism Learning Theory - Pivotal Response Treatment (PRT)
(Skinner, 1963) Model (Koegel & Koegel, 2006)
- Cognitive Social Learning Theory - TEACCH Meodel (Schopler, et al.,
(Bandura, 1986) 1971)

Approach of Design and Developmental Research (DDR)
o  Phase I Needs Analysis
o  Phase IT Design and Development
*  Phase ITI Evaluation

Parent-Mediated Naturalistic Developmental Behayvionral Intervention
(NDBI) Training Model

* Developmental and Behayioural-Based Strategies and Techniques

Figure 1 is a conceptual framework of the study that describes the research process of design and development of a Parent-Mediated
Naturalistic Developmental Behavioural Intervention (NDBI) Training Model for parents of autistic children in low-resource areas
in managing challenging behaviours of autistic children. The conceptual framework consists of developmental and behavioural
theories such as Bronfenbrenner Ecological System Theory, Behaviourism Learning Theory, and Cognitive Social Learning
Theory and also parental involvement model, Pivotal Response Treatment (PRT) Model, and Treatment and Education of Autistic
and Related Communications Handicapped Children (TEACCH) Model to develop a Naturalistic Developmental Behavioural
Intervention (NDBI) Training Model for parents of autistic children to manage challenging behaviours of autistic children at
naturalistic home environment.
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LITERATURE REVIEW
Parent-Mediated Behavioural Intervention in Low-Resource Settings

Parent training interventions or parent-mediated interventions normally focus on children as primary beneficiaries by helping
parents to adapt their behaviours, change and support parent interactions with their children, and improve the management of their
children’s difficulties (Abid et al., 2024). Parent-mediated intervention (PMI) is an approach in which a professional provides
parents with the knowledge and skills, in particular through a mix of teaching and coaching techniques designed to support their
implementation of evidence-based strategies in the home environment, which directly fosters their children’s learning and
development (Tomeny et al., 2019; Rao et al., 2024). The PMI approach is a time and cost-effective home-based programme that
showed promising sustainable effects and is found to have positive outcomes for autistic children (Shalev, Lavine & Martino,
2020), including in their cognitive abilities, behaviours, and social communication (Shalev et.al, 2020; Hamid et al., 2023; Tan et
al., 2024). Training and coaching parents in PMI by empowering and strengthening parents’ ability to enhance autistic children to
receive a greater amount of time exposure to therapeutic techniques intervention compared to typical intervention sessions
delivered by professionals in a clinical setting (Rao et al., 2024; Tan et al., 2024). This is because parents who administer the
intervention are normally able to maintain and generalise the use of learned methods to be applied in the child’s natural environment
or various contexts (Hamid et al., 2023; Tan et al., 2024). An important component of autism interventions includes evidence-
based behavioural interventions for autism (Dahiya et al., 2022; Tan et al., 2024) and parental involvement whereby behavioural
interventions are delivered in the naturalistic environment (Schreibman et al., 2015; Dechsling et al., 2021). Parental involvement
in autism intervention incorporates various stages, for instance, readiness, motivation for engagement and actual engagement in
the child’s intervention process whereby parents adjust themselves emotionally and are enthusiastic to work towards the sustainable
long-term needs of their autistic child (Gentles et al., 2019).

The PMI is considered an important source of empowerment for parents of autistic children that can provide a more
economical and practical means for families to support their autistic children’s development, especially in low-resource settings
(Lee & Meadan, 2020; Rao et al., 2024). Several empirical studies revealed that autistic children who are involved in parent-
mediated behavioural intervention gain positive outcomes evidenced by a decrease in the child’s challenging behaviours (Dahiya
et al., 2022; Argumedes et al., 2021; Nuta et al., 2021; Parladé et al., 2019) as well as improvements in the child’s compliance,
social responsiveness, and prosocial behaviours in various learning environments (Argumedes et al., 2021; Parladé¢ et al., 2019).
The goals and procedures probably are more socially valid and generalisable because the home is the most natural place for both
parents and autistic children (Lee & Meadan, 2020; Tan et al., 2024). Therefore, shifting the focus from interventions delivered by
professionals in clinical settings to naturalistic interventions delivered by natural change agents, such as parents, within home
settings requires training and coaching parents to effectively deliver interventions to their children (Meadan et al., 2020; Tan et al.,
2024).

Theoretical Perspective in Behavioural Intervention

Theories that are relevant in developing a Parent-Mediated Naturalistic Developmental Behavioural Intervention (NDBI) Training
Model for parents of autistic children in managing challenging behaviours of their autistic children include Bronfenbrenner’s
Ecological Systems Theory, Behaviourism Learning Theory, and Cognitive Social Learning Theory.

In Urie Bronfenbrenner’s (1979) Ecological System Theory, the development of autistic children is affected not only by
factors within the autistic child but also by their family and its surrounding environment of the microsystem level. This is because
ecology is the setting and institutions that impact autistic children as they grow. A microsystem is a pattern of activities, roles, and
interpersonal relations experienced by the developing person in a given setting with particular physical and material characteristics
that this layer affects the autistic child most closely. Family, school, teachers, peers, child health services and the neighbourhood
are the main settings and institutions in the microsystem of Ecological Systems Theory (Tekin, 2011; Fang et al., 2022). Therefore,
parents play an important role in parent-mediated behavioural intervention to manage challenging behaviours of their autistic
children at home. It emphasises the significance of parental involvement (Epstein et al., 1997) in the aspects of parenting,
communicating, volunteering, learning at home, decision-making, and collaborating with the community (Janse van Rensburg &
Clasquin-Johnson, 2023).

B.F. Skinner’s (1963) Behaviourism Learning Theory discovered that behaviour can be modified by the events that
follow it (e.g., consequences). Therefore, consequence-based learning known as operant conditioning highlights the importance of
both the antecedent (events preceding) and consequence of (events following) behaviour (Peterson et al., 2018; van Deurs et al.,
2021). Applied behaviour analysis (ABA) is a science that involves applying interventions based on the basic principles of
behaviour analysis to change socially significant behaviour. Three components are necessary including (1) a stimulus is present to
cue the child’s response (antecedent), (2) the child should respond by demonstrating a behaviour, (3) there should be a consequence
that will increase (reinforce) or decrease (punish) the future frequency of that behaviour. The antecedent-behaviour-consequence
(ABC) framework is used to teach a range of skills such as imitation, communication and social skills that are extremely essential
for further learning and development (Grigorenko et al., 2018; Dechsling et al., 2021). Hence, operant procedures used to establish
new responses include shaping, prompting, extinction, reinforcement, and modelling among others (Grigorenko et.al., 2018;
Dechsling et al., 2021).

Bandura’s (1986) cognitive social learning theory emphasises the roles of observation, modelling, retention, and
motivation for the development of behaviour throughout an individual’s lifespan. Direct observation of human behaviour such as
understanding facial expressions and eye contact often helps children to understand social norms, social skills and appropriate
behaviour (Dechsling et al., 2021; Fang et al., 2022). Modelling appropriate behaviour and physically imitating the actions of other
individuals offers an alternative form of communication which relies on body language and physical expression. Retention of
social skills is enhanced by consistently reinforcing the modelling of appropriate behaviours that involve the use of praise and
rewards to increase motivation. Hence, children would have the motivation to behave appropriately, complete tasks correctly, and
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participate in activities. It is to reconstruct the antecedents and consequences of challenging behaviours with behaviour
modification strategies and skills such as principles of behaviour, prevention techniques, reinforcement, ignoring undesirable
behaviours, teaching strategies, compliance training, and functional communication training (Edwards et al., 2019). These
circumstances are reflective of the theories of B.F. Skinner’s operant conditioning (positive reinforcement) and Bandura’s
cognitive social learning (modelling) theories for behaviour modification strategies (Charman et al., 2021).

Behavioural Management of Pivotal Response Treatment (PRT)

Naturalistic Developmental Behavioural Interventions (NDBI) use the principles of Applied Behavioural Analysis (ABA) that use
operant learning approaches to teach skills and reduce challenging behaviours as well as adopt concepts of engaging and rewarding
the child to be an active learner rather than a passive recipient (Schreibman et al., 2015; Crowell et al., 2019; Sandbank et al., 2020;
Dechsling et al., 2021). It also uses scaffolding techniques to develop new target skills that are above the existing skill set
(Schreibman et al., 2015; Dechsling et al., 2021). This is because NDBI adopts both behavioural and developmental theories of
learning and development (Sandbank et al., 2020). Moreover, the NDBI techniques are applied in natural settings that are useful
and comfortable for parents as well as being ecologically valid, for instance, at mealtime or play moment. The child’s leads and
choices that integrate toys and activities which the child likes and interests would be taken into consideration also by parents
(Schreibman et al., 2015; Crowell et al., 2019; Sandbank et al., 2020; Hamid et al., 2023).

Pivotal Response Treatment (PRT) is Early Intervention Behavioural Intervention EIBI that adopts NDBI which is
operant conditioning principles with reinforcement, punishment and extinction. The PRT emphasises four pivotal areas of a child’s
development such as motivation, responding to multiple cues, self-management, and self-initiation to produce improvement across
other areas of social skills, communication, behaviour and learning (Koegel & Koegel, 2019; Sandbank et al., 2020; Dechsling et
al., 2021).

Treatment and Education of Autistic and Related Communications Handicapped Children (TEACCH)

Treatment and Education of Autistic and Related Communication Handicapped Children (TEACCH) programme focuses on
structured, systematically, and strategically arranged teaching environments, materials, and procedures to holistically develop
children with ASD and facilitate their reintegration into society (Schopler, Mesibov & Hearsey, 1995). TEACCH programme
adopts structured teaching as the main approach to improve skills and reduce behavioural problems (Zeng et al., 2021) that includes
four aspects:- (1) physical organisation referring to the arrangement of the teaching area; (2) schedules referring to daily or weekly
schemes so that children would know and understand what activities would occur, when and their sequences; (3) individual work
systems referring visual information to inform children what is expected from them in a specific work session; and (4) visual
organisation referring visual information to illustrate the purpose of learning a task (Sandbank et al., 2020; Zeng et al., 2021).

METHODOLOGY

The approach of Design and Developmental Research (DDR) (Ritchey & Klein, 2007) is adopted in the study that consists of
Phase I Needs Analysis, Phase II Design and Development, and Phase III Evaluation. DDR is also described as a methodology to
establish new procedures, techniques and tools according to specific needs analysis (Ritchey & Klein, 2007). It is based on
empirical research in every phase from the process of needs analysis, design and development as well as evaluation. The DDR
utilises multiple methods in one research study.

In Phase I Needs Analysis, an individual semi-structured in-depth qualitative interview method is adopted to investigate
the need to develop a Parent-Mediated NDBI Training Model for parents of autistic children in low-resource areas to manage the
challenging behaviours of their autistic children. The needs analysis phase is to identify the issues and problems (Hasbullah et al.,
2022) in Malaysia’s rural areas context and configure out there is a need (Hasbullah et al., 2022) to develop a Parent-Mediated
NDBI Training Model for parents of autistic children. An interview protocol is developed based on research questions and relevant
literature (Fattah et al., 2021; Hasbullah et al., 2022) to facilitate the interview process in a systematic, consistent, and
comprehensive manner to obtain good quality interview data (Fattah et al., 2021). A semi-structured interview questions is adopted
to explore the answers provided by informants in a deeper understanding, explore informants’ thoughts, feelings, personal
experiences, opinions, and beliefs about a particular topic, enable the modification in the order of interview questions, and more
flexible for the emergent nature during the interview session (Hasbullah et al., 2022). A purposive and snowball sampling method
is adopted to recruit 5 parents of autistic children to participate in an individual interview with researchers via the online platform
Google Meeting (Fattah et al., 2021). Braun and Clarke’s (2006) six phases of thematic analysis model is used to conduct data
analysis. The six phases of the thematic analysis model include Phase 1 familiarising with the data; Phase 2 generating initial codes
from all potential items; Phase 3 searching for themes; Phase 4 reviewing and refining themes; Phase 5 defining and naming
themes, and Phase 6 producing a report (Braun & Clarke, 2006).

Phase II Design and Development, a thorough literature review study and Fuzzy Delphi Method (FDM) is adopted to
design and develop the main constructs and elements of the Parent-Mediated NDBI Training Model based on the opinions of a
panel of experts. A thorough literature review research study is conducted to design the main components and elements of the
Parent-Mediated NDBI Training Model. Fuzzy Delphi Method (FDM) is adopted in the developmental phase to obtain experts’
consensus to validate, evaluate, and justify the selection of main components and elements of the Parent-Mediated NDBI Training
Model. The FDM has advantages including saving time by reducing the number of rounds for experts’ assessments, saving cost,
and experts can fully express their professional opinions individually to ensure full participation and opinion consistency from all
experts (Jaya et al., 2022; Jamil et al., 2023). The FDM requires a minimum sample size of 10 experts among specialists to
accomplish supreme consistency (Jones & Twiss, 1978; Jamil et al., 2023). Therefore, the research study adopts a purposive
sampling method to select 15 experts who have extensive professional and practical experiences to participate in the research study
(Mohd Jamil et al., 2024). A FDM questionnaire with a 7-point Likert scale ranged 1 (extremely disagree) to 7 (extremely agree)
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is created as an instrument to gather insights and opinions from the experts in the field of study (Mohd Jamil et al., 2024). The
threshold value is important to determine consensus among experts with the threshold “d” less or equal to 0.2 (< 0.2). The overall
group experts consensus should be more than 75% (> 75%). In the defuzzification process to determine the score or ranking with
the alpha () cut value has to be more than 0.5 (> 0.5) (Jamil et al., 2023; Mohd Jamil et al., 2024).

Phase III Evaluation, Modified Nominal Group Technique (mNGT) is adopted to evaluate the usability of the Parent-
Mediated NDBI Training Model based on the opinions of parents of autistic children. Usability is defined as a measure of the
ability of a product to be developed, produced, and applied by the user of the product itself. In this research study, parents of
autistic children’s satisfaction is measured based on the views of parents of autistic children towards the usability of the Parent-
Mediated NDBI Training Model in managing the challenging behaviours of their autistic children. The opinions and perceptions
of parents of autistic children as respondents are collected through the usability of the Parent-Mediated NDBI Training Model
NGT questionnaire. NGT is a structured variation of a small-group discussion to reach a consensus (Anis et al., 2022). The main
criteria in selecting participants NGT is that the participants of the research study must be knowledgeable, skilful, and have a good
understanding of the field of study (Yahaya et al., 2020). Hence, participants NGT in this research study are parents of autistic
children aged 3 to 10 years old who identify as primary caregivers and their primary concern is the challenging behaviours exhibited
by their autistic children. The optimum group size of participants in applying the NGT varies Carney, McIntosh & Worth (1996)
proposed at least 6 participants; Allen, Dyas & Jones (2004) proposed between 9 to 12 participants; Harvey and Holmes (2012)
proposed between 6 to 12 participants. A purposive and snowball sampling method is adopted to recruit participants NGT.
Therefore, 10 parents of autistic children who are residing in rural areas are selected to vote their level of suitability in the 7-point
Likert scale NGT questionnaire ranged 1 (extremely unsuitable) to 7 (extremely suitable) via online workshop platform Google
Meeting to overcome logistical constraints. The percentage of agreement in NGT should be equal, to or more than 70% (>70%)
(Yahaya et al., 2020; Anis et al., 2022; Nasir et al., 2024).

LIMITATIONS, CONCLUSION AND RECOMMENDATION

The targeted participants are parents of autistic children in the research study. However, it would be great to involve other family
members such as their grandparents and siblings in implementing family-mediated behavioural intervention to support the
development of autistic children. Parents of autistic children who are residing in rural areas are included in the research study. It
can also explore high-income families of autistic children to study parents’ characteristics, attitudes, and parental involvement in
parent-mediated behavioural intervention. In addition, single mothers or single fathers of autistic children should not be neglected
because these marginalised groups of single families of autistic children need tremendous support from the community.

In conclusion, it is crucial to develop a Parent-Mediated Naturalistic Developmental Behavioural Intervention (NDBI)
Training Model for parents of autistic children in low-resource areas. Parent-mediated intervention is a time and cost-effective
approach that offers the opportunity for intensive active engagement in intervention activities in a home environment. Therefore,
parent-mediated intervention is considered an evidence-based practice to promote learning and development among autistic
children in the most natural place, in the home. Parent-mediated behavioural intervention could teach parents to identify functions
of behaviour, to prevent, teach, and respond to challenging behaviours and to facilitate positive behaviours in their autistic children.
Parental mental health would be improved; hence, the family’s quality of life would indirectly experience enrichment.

It requires close collaboration among parents, school teachers, professional healthcare personnel such as developmental
paediatricians, child psychiatrists, or child clinical psychologists, occupational therapists, speech therapists, physiotherapists, as
well as communities to promote inclusive society to support learning and development of autistic children. Society’s acceptance
towards autistic children is crucial to reducing the social stigma in the community.
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