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ABSTRACT 

	To understand child development, the Hierarchy of Abilities & Skills (HAS) model provides a structured framework through sequential levels of functioning that range from biological foundations to higher-order cognitive and metacognitive processes. The authors aim to extend the original HAS model into pediatric therapeutic practice by proposing the Integrated Pediatric and Educational Therapies (IPET) model: a multidisciplinary framework that integrates biomedical, sensory-motor, functional adaptive, socio-emotional regulatory, neurocognitive, and metacognitive self-regulatory domains. This newly proposed model places its emphasis on the hierarchical and interdependent nature of child development, where lower-level biological and sensory processes impact higher-level learning and behavioral outcomes. By organizing pediatric assessment and intervention across the six interconnected levels, the IPET model helps to facilitate systematic diagnosis, early intervention, and collaborative care among biomedical, psychosocial, and neuroeducational professionals. Recent research in the areas of neurodevelopment, sensory integration, and metacognitive learning supports the hierarchical organization proposed in this new model, highlighting the essence of early screening and interdisciplinary approaches in improving developmental outcomes for children with special needs. The IPET model, therefore, offers a comprehensive framework that bridges educational therapy, pediatric healthcare, and neurodevelopmental psychology to support holistic child development.
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1. INTRODUCTION

Understanding the complex interplay among biological, psychological, and environmental factors in child development is crucial for effective pediatric assessment, intervention planning and its subsequent implementation. The contemporary developmental science has placed its emphasis on children’s learning and behavioral outcomes that are shaped by multiple interconnected systems, including neurobiological functioning, sensory processing, socio-emotional regulation, socio-cultural practices, and neurocognitive development (Aghaziarati & Nejatifar, 2023; Iruka, 2025; Lee, Meltzoff, & Kuhl, 2020). For children with neurodevelopmental conditions, e.g., autism spectrum disorder (ASD), attention-deficit/hyperactivity disorder (ADHD), and learning disabilities (LD), their difficulties often emerge across several developmental domains rather than just within a single isolated area. As a result, comprehensive and hierarchical models of assessment, such as the Bayesian hierarchical modelling approach (Shaw et al., 2025), are increasingly recognized as essential tools for guiding in the planning and implementation of multidisciplinary therapeutic interventions (Lord et al., 2022). Alternatives to such hierarchical models are the frequentist multilevel (mixed-effects) models (Choi et al., 2024).
 
The original version of the Hierarchy of Abilities & Skills (HAS) model (see Fig. 1), first introduced by Chia (2008) and subsequently revised by Chia (2011a, 2015), conceptualizes child development as a structured progression from foundational biological capacities toward higher-order cognitive and metacognitive abilities. It is not within the scope of this paper to discuss in details about the changing terms (e.g., processesskillsabilities and skills; innate abilitiesbiomedical and neurological foundations) used in the subsequent revisions of the HAS model. What is more important is to know and understand that, within the original HAS framework, developmental competencies are carefully organized across several interdependent levels, which Chia (2008) later called them ‘building blocks’ in the subsequent revision, beginning with innate biological and neurological functions and progressing through sensory-motor integration, adaptive behavior, socio-emotional functioning, and cognitive processing (Chia, 2011a, 2015). Each level or block builds upon the integrity of the preceding level, reflecting the principle that weaknesses or needs in foundational abilities may cascade into broader learning and behavioral challenges if not properly or systematically addressed early (Johnson, Jones, & Gliga, 2015). This hierarchical perspective aligns with contemporary neurodevelopmental theories emphasizing that brain development, sensory processing, and environmental interaction collectively shape children’s learning trajectories (Chia & Tan, 2024; Miller, 2022; Zerva, 2026).
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Figure 1. The Original HAS Model (Chia, 2008, p. 26)

The HAS model was originally developed to assess children with special educational needs (SEN) in mainstream schools (Chia, 2008, 2011b), but it has since been applied in special education (SPED) schools and privately run educational therapy clinics (Chua & Singh, 2024; Lu, 2025; Wong, 2019). The term SEN “covers an array of problems from those arising from particular impairments to those resulting from the complex interaction of pupil and school factors” (Florian & Hegarty, 2004, p. 1). Later, the HAS model was applied in special education and educational therapy within the domain of what is known as psychogogy, where the Greek word psycho means mind, and the term literally means ‘to lead the mind.’ Loosely adapted from Wendling and Mather (2009), “psychogogy can be described as an evidence-based instruction, which ‘simply means that the program, methodology, and/or practices have records of success. In other words, reliable and valid evidence indicates that intervention works’ (p. 3)” (cited in Chia, 2015, p. 13). 

“In its original coinage, psychogogy is not meant to rectify SEN, i.e., learning and/or behavioral challenges, per se. Learning and/or behavioral difficulties may be experienced by anyone some of the time throughout life” (Chia, 2015, p. 23). Psychogogy is used by educational therapists to enhance or enrich their school-age clients in their learning performance, i.e., Self-Reliance via the HAS model, and their behavioral profile in order to attain Self-Actualization via the Maslowian Hierarchy of Needs (see Fig. 2). In other words, psychogogy addresses the mental well-being of an individual by maturing through a hierarchy of needs towards self-actualization (Maslow, 1943, 1965). Note that metacognitive skills are not included in Fig. 2 as they are considered higher-order and dependent on earlier stages, so they are often not shown alongside with the other foundational levels. Moreover, “it also concerns a hierarchy of abilities and skills with innate abilities as the Foundation Block and moving on to develop other Building Blocks from II to V. It does not cover everything outside the person concerned” (Chia, 2015, p. 23). Chia (2015) argued further “[T]his means that outside or beyond the mind, psychogogy is inadequate to explain how external factors can impact the learning mind. Should the mind be faculty or it is having some form of deficit or deficiency, psychogogy alone might not be sufficient to address the problem” (p. 23).
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Fig. 2. Hierarchies of Abilities, Skills and Needs (Chia, 2011a, p. 23)

The hierarchical structure of the HAS model has a significant relevance for pediatric and educational therapeutic practice, combining both pediatric therapy and educational therapy into one integrated intervention practice. Pediatric therapy, which includes, for example, pediatric palliative care (Chia, 2025; Yusof, 2025), pediatric physical therapy (Rosales et al., 2025; Sudhir & Sharath, 2023), pediatric precision medicine (Woolfenden et al., 2022), and pediatric rehabilitation (King, Graham, & Ahkbari Ziegler, 2024), involves the coordinated multidisciplinary teamwork of pediatricians, neurologists, psychologists, counselors, occupational therapists, speech-language therapists, educational therapists, and significant others to address the diverse needs of children with special needs or developmental challenges. Educational therapy is an individualized intervention approach, integrating pedagogical techniques and therapeutic strategies to address learning difficulties and improve a student’s academic skills and the underlying cognitive processes (Chua & Chia, 2023; Mosk, 2004). Recent interdisciplinary research (e.g., Grist et al., 2024; Shin, Park, & Lee, 2025) highlights the importance of integrated frameworks that connect medical diagnostics with functional, behavioral, and cognitive interventions. Without such an integration, assessment results and other findings from interviews and observations may remain fragmented across professional disciplines, limiting the effectiveness of intervention planning.

To address this gap, the authors have adapted the HAS framework for pediatric healthcare and educational therapy, and also proposed their Integrated Pediatric and Educational Therapy (IPET) model. Their aim is to extend the current HAS model into pediatric and educational therapeutic practice by proposing the multidisciplinary IPET framework, which organizes child assessment and intervention across six hierarchical domains: biomedical foundations, sensory-motor regulation, adaptive behavior functioning, socio-emotional regulation, neurocognitive processing, and metacognitive self-regulation. By integrating these six domains into a single developmental hierarchy, the IPET model provides clinical assessors and educational therapists with a systematic pathway for conducting assessments, designing intervention strategies, and monitoring developmental progress over a period of time. The framework has highlighted the importance of early neurological screening and interdisciplinary collaboration in identifying and addressing developmental difficulties via pediatric and educational therapies before they cascade into more complex cognitive or behavioral challenges (Faraone et al., 2021; Zablotsky et al., 2023).

2. METHODOLOGY

Drawing on interdisciplinary literature spanning developmental neuroscience (Goldberg, 2022; Kuruvilla, Rajan, & Joseph, 2024), pediatric and educational therapy (Sorter et al., 2024; Yusof, 2025), sensory integration (Alotaibi et al., 2025; Liu & Xie, 2023), adaptive behavior functioning (Abdelmageed et al., 2025), and metacognition (Ambaryani & Putranta, 2022; Chen et al., 2024), the authors identified shared developmental principles and integrated these insights to propose the Integrated Pediatric and Educational Therapies (IPET) framework. The model was developed in three stages: firstly, revisiting the foundational Hierarchy of Abilities and Skills (HAS) model (Chia, 2008, 2011a, 2015), and then critically examining its hierarchical assumptions in light of contemporary developmental science; secondly, analyzing current research across neurodevelopmental, sensory, adaptive, socio-emotional, cognitive, and metacognitive domains to identify converging evidence for both hierarchical and interdependent developmental processes; and thirdly, synthesizing these insights to extend the HAS framework into a broader multidisciplinary model applicable to pediatric healthcare and educational therapy contexts. Using a conceptual, integrative approach that synthesizes existing theories and empirical findings (Schreiber & Cramer, 2024; Kakkar, 2025), the authors developed a coherent framework that clarifies relationships among developmental constructs and provides a foundation for future empirical testing and clinical application (Eyzaguirre & Fernandes, 2024; Schreiber & Cramer, 2024; Kakkar, 2025). Accordingly, the IPET model is best understood as a theoretically grounded conceptual framework intended to guide subsequent research, assessment practices, and intervention design in pediatric and educational therapeutic settings.

3. THE HIERARCHY OF ABILITIES & SKILLS (HAS) MODEL

The revised Hierarchy of Abilities & Skills (HAS) model (Chia, 2011a, 2015) can also be extended beyond special education and educational therapy to cover pediatric therapy, as all three domains (i.e., Diagnostics, Dialogics and Didactics; Chia, 2024) address the holistic development of children with special needs. In the original HAS model (see Fig. 1) applied within the context of child development, learning is conceptualized as a social behavior (Firmansyah & Saepuloh, 2022) that involves sequential and interrelated processes, beginning with biological (including exteroceptive and interoceptive senses) foundations through adaptive behavioral functioning and affective regulation, and progressing toward higher-order cognitive and metacognitive functioning. This linear progression perspective (see Fig. 3) aligns with developmental and neuropsychological models of child functioning that emphasize the interaction between biological (innate), sensory, adaptive behavioral, affective (socio-emotional), cognitive and metacognitive-instructional abilities. In the later HAS models after 2016, the word, skills, is replaced by the term abilities. Both words mean different things. The term ability refers to an inherent or developed capacity to perform a task, whereas skill is a learned and practiced proficiency in performing that task (Robbins & Judge, 2018). The authors of this paper have agreed collectively that abilities should be the correct term to use when referring to these immanent competencies mentioned in the foundational block and building blocks.  
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Fig. 3. Linear Progression Model of Abilities

The revised HAS framework (Chia, 2015) describes the vertical developmental levels of learning process proceeding through several interdependent building blocks, beginning with innate abilities and sensory-motor skills, and gradually advancing toward adaptive behavioral skills, affective behavioral skills, cognitive skills, and metacognitive-instructional skills (see Fig. 4). Because the IPET model also addresses developmental functioning across biological, sensory, behavioral, and cognitive domains, the HAS model provides a structured diagnostic and intervention framework that can guide multidisciplinary pediatric care.
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Fig. 4. Revision of the HAS Model (Chia, 2015, p. 16)
 
The first block (B1: IQ and genetic testing) in the revised HAS model (Chia, 2011a, 2015) corresponds to the foundational level of innate abilities, which are genetically determined and establish the potential range of a child’s developmental performance. In the context of pediatric and educational therapies, this level is directly relevant to medical diagnostics, which, in addition to IQ testing,  also includes genetic screening (e.g., Guthrie Test to detect phenylketonuria). Moreover, with recent advances made in neuroscience (e.g., Rezapour et al., 2025; Schildkrout, Niu, & Cooper, 2023; Tabibnia, 2024), B1 needs to include neurological assessments (e.g., fMRI and Mini-Mental State Examination), and neurodevelopmental evaluations (e.g., Bayley Scales of Infant and Toddler Development) needed for intervention planning. Neurodevelopmental conditions, such as intellectual disability (ID), autism spectrum disorder (ASD), and certain epilepsy-related developmental impairments, often have genetic and/or neurobiological traits (see Table 1). Early identification of such traits through genetic testing and neurocognitive assessment enables clinicial assessors and educational therapists to determine baseline developmental capacity and guide appropriate medical and therapeutic interventions. Thus, B1 functions in pediatric therapy as the biomedical diagnostic foundation that informs subsequent therapeutic planning.

Table 1. Genetic and Neurobiological Traits
	Genetic Traits
	Neurobiological Traits

	· Copy number variations (CNVs): These are either deletions or duplications of DNA segments (e.g., regions on chromosomes such as 15q or 22q11.2). 
· Single-gene mutations: These refer to the changes in specific genes like FMR1 (linked to fragile X syndrome), MECP2 (Rett syndrome), or SCN2A (linked to epilepsy and autism traits). 
· De novo mutations: These are new genetic changes that often arise spontaneously rather than being inherited. 
· Polygenic influences: Many small genetic variants that together increase susceptibility. 
· Chromosomal abnormalities: Examples of trisomies are Trisomy-18 syndrome or Edwards Syndrome, Trisomy-21 syndrome or Down syndrome). 

	· Atypical brain connectivity: Differences in how brain regions communicate, i.e., the over-connectivity locally as well as the under-connectivity across long distances. 
· Altered synaptic function: Disruptions in how neurons form and regulate synapses, sometimes linked to the Excitatory-Inhibitory Balance (EIB). 
· Differences in brain structure: These refer to the variations in terms of cortical thickness, brain volume, or specific regions like the amygdala or cerebellum. 
· Neurotransmitter system differences: Take note, especially those involving GABA, glutamate, dopamine, or serotonin signaling. 
· Abnormal neural development timing: This includes altered neuronal migration, pruning, or myelination during early development. 
· Network-level instability in epilepsy: E.g., hyperexcitability and hypersynchronous firing in neural circuits. 



These genetic and neurobiological traits often interact with each other. In other words, genetic variations can influence how neural circuits develop and function, and that, in turn, shapes cognition, behavior, and developmental outcomes.

The second block (B2: Sensory profiling) corresponds to the sensory-motor processes described in developmental learning models. Sensory systems (e.g., visual, auditory, tactile, olfactory, and gustatory) are essential channels through which children receive and process environmental information (Liu & Xie, 2023). In pediatric and educational therapies, Sensory Profile (Dunn, 1999) is crucial for identifying sensory processing difficulties that may affect motor coordination, attention, and behavior. Occupational therapy, sensory integration therapy, and physical therapy frequently address deficits in sensory-motor functioning. These intervention approaches support the child’s ability to regulate sensory input and produce coordinated motor responses, thereby improving functional participation in their daily life activities and learning environments.

The third block (B3: Adaptive behavioral scale rating) assesses a child’s functional independence in the daily life. The adaptive behavior includes communication, self-care, social engagement, and practical life skills required for functioning in everyday contexts (Saulnier & Klaiman, 2024). In pediatric and educational therapies, adaptive functioning is frequently evaluated through standardized instruments such as adaptive behavior scales used by developmental pediatricians, clinical psychologists, and educational therapists (Paolo et al., 2023). Adaptive deficits may indicate broader developmental disorders or functional limitations that require intervention through applied behavior analysis, functional skill training, and family-based therapy. More importantly, promoting adaptive behavior functioning contributes to one’s sustainability by fostering long-term independence, reducing reliance on intensive support services, and enhancing an individual’s ability to participate meaningfully in their community. Therefore, B3 represents the functional performance domain, linking clinical assessment with real-life functioning. 

The fourth block (B4: Social and emotional behavioral scale rating) concerns the affective domain in child development. It includes interpersonal skills, emotional regulation, self-concept, and social relationships. Social-emotional functioning plays a critical role in a child’s ability to engage in therapy, learning, and interpersonal interaction (Lin, Zhang, & Kuo, 2024). In pediatric clinic/hospital settings, emotional and behavioral regulation is addressed through psychological therapy, play therapy, counseling, and social skills training (Hoffman et al., 2023; Sabounchi, Tarkhan, & Sadeghi, 2025). For children with neurodevelopmental conditions such as ADHD or ASD, emotional regulation difficulties often coexist with cognitive and sensory challenges. Evaluating this domain allows pediatric and educational therapists to design appropriate intervention plans that can promote social competence, emotional resilience, and healthy interpersonal relationships.

The fifth block (B5: Cognitive abilities scale rating) corresponds to higher-level cognitive processing abilities, including attention, memory, reasoning, problem solving, and information processing. Cognitive processes enable children to interpret sensory input, integrate experiences, and apply learned knowledge in new situations (Cherukunnath & Singh, 2022; Chia & Ng, 2021). In pediatric and educational therapies, cognitive assessment is important for identifying those with learning difficulties, executive functioning deficits, and neuropsychological impairments. Intervention strategies for these children involve cognitive training, educational therapy, speech-language therapy, and neuropsychological rehabilitation. Therefore, this block represents the neurocognitive functioning level within pediatric and educational therapeutic practice.

The sixth block (B6: Metacognitive-instructional abilities scale rating) reflects the highest level of functioning in the hierarchy: Metacognition, i.e., the child’s awareness and regulation of their own thinking and learning processes. Metacognitive-instructional skills involve planning, monitoring, and evaluating one’s own performance in learning or solving a problem (Ambaryani & Putranta, 2022). These skills allow children to develop self-regulated learning and adaptive coping strategies (Narengaowa & Tungalag, 2024). In pediatric and educational therapies, metacognitive development is particularly relevant for children with executive function deficits or chronic neurological conditions (Macoun et al., 2022). Interventions may include cognitive-behavioral therapy, executive function coaching, and metacognitive strategy training to improve self-monitoring, better planning, and sustainable adaptive learning behaviors.

4. THE INTEGRATED PEDIATRIC AND EDUCATIOANL THERAPIES (IPET) MODEL

Based on the integration of the six blocks of abilities, the authors have proposed the following new framework for pediatric and educational therapies: the Integrated Pediatric and Educational Therapies (IPET) framework (see Fig. 5).
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Fig. 5. The IPET Model

This model adapts the HAS framework into a medical-therapeutic with educational therapeutic context by organizing assessment and intervention across six interconnected domains, which include both abilities and skills, instead of either of them: (1) Biomedical and neurological foundations (genetic and neurological status), (2) Sensory-motor integration, (3) Adaptive functioning, (4) Socio-emotional and behavioral regulation, (5) Neurocognitive processes, and (6) Metacognitive and self-regulation. The IPET model emphasizes interdisciplinary collaboration among pediatricians, pediatric neurologists, clinical psychologists, occupational therapists, speech therapists, and educational therapists. Such integration reflects the principle that no single institution or discipline can fully address the needs of a child; rather, collaborative systems are necessary to support holistic development (Castro-Kemp & Samuels, 2022; Fu, Wu, & Zhuo, 2024; Noddings, 2005).

The justification for the IPET model lies in the hierarchical nature of development. Deficits or early adversities happening at lower levels, which include sensory processing or adaptive behavior, can significantly affect higher-level cognitive and academic functioning as well as future academic achievement (Huang, Jordan, & Zhang, 2023). According to Ntlhare (2022), research on learning development indicates that weaknesses in foundational skills can lead to difficulties in subsequent stages of learning and behavior. This is the butterfly effect where small changes or actions in a complex system can lead to significant and unpredictable consequences over time (Vogelsang et al., 2024). Hence, in pediatric and educational therapies, addressing these foundational domains through early assessment and targeted intervention can prevent cascading developmental challenges (Smythe et al., 2024). By integrating educational, psychological, and medical perspectives, the IPET model provides a comprehensive framework for early assessment and intervention for children with special needs within pediatric healthcare settings.

Below is the model of the Integrated Pediatric and Educational Therapies (IPET) model (see Fig. 6) with a step-by-step explanatory narrative grounded in recent evidence.
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Fig. 6. The Model of Integrated Pediatric and Educational Therapies (IPET)  
         Key: ↑ EXECUTION FLOW: Bottom-up assessment → top-down integration
        	    ↺ FEEDBACK LOOP: Continuous reassessment across all levels

The authors proposed the IPET model to replace the HAS model. The structured framework of IPET integrates developmental theory with pediatric and educational therapeutic practice. Though previous research has emphasized the multidimensional nature of child development (Beyers, Soenens, & Vansteenkiste, 2025; Christensen et al., 2022), many clinical and educational assessments remain fragmented across disciplines such as medicine, psychology, and education (Brown, 2022; Stodden et al., 2023). The IPET model addresses this gap by organizing assessment and intervention across six interrelated domains: B1-Biomedical base (genetic, neurological and developmental status), B2-Sensory-motor integration (sensory processing, modulation, responding, motor coordination), B3-Adaptive functioning (daily living skills, communication conceptual knowledge), B4-Socio-emotional regulation (behavior, affect, relationships), B5-Neurocognitive processing (attention, memory, reasoning), and B6-Metacognitive self-regulation (self-monitoring, insight). By extending the HAS model into pediatric healthcare contexts incorporating educational therapy, the authors of this paper have provided a conceptual bridge between educational therapy and multidisciplinary pediatric intervention. The framework contributes to the literature by offering a coherent hierarchical structure that explains how foundational biological and sensory processes influence higher-order cognitive and behavioral outcomes, thereby supporting a more holistic understanding of developmental functioning in children with special needs.

As shown in Figure 6, the hierarchical process is executed through a bottom-up, developmentally aligned assessment-to-intervention pathway, followed by continuous feedback loops across all the six domains at their respective levels. The first step begins at B1-Biomedical base, where clinical assessors conduct genetic, neurological, and developmental assessments to establish baseline functioning and identify underlying etiologies. Contemporary pediatric research emphasizes that early, comprehensive intervention based on neurodevelopmental profiles significantly improves long-term outcomes in children with conditions such as ASD and ADHD (Machado Cruz, 2024; Shin, Park, & Lee, 2025). This foundational stage ensures that therapy is biologically informed rather than purely behavioral.

Following this, clinical assessors proceed to the second step, i.e., B2 (Sensory-motor integration), where sensory profiling and motor assessments are conducted to determine how the child processes and responds to environmental stimuli (Liu & Xie, 2023). Evidence from recent systematic reviews shows that sensory integration therapy plays a critical role in improving children’s interaction with their environment and supports broader developmental outcomes (Camino-Alarcón et al., 2024; Piller et al., 2025). Importantly, deficits at this level can restrict participation in daily activities and interfere with higher-order development, reinforcing the need to address sensory-motor issues early in pediatric therapy.

The third step, B3 (Adaptive function), focuses on evaluating and enhancing activities of daily living, social interaction, and functional independence. Adaptive functioning reflects how effectively a child applies skills in real-life contexts, and it is a key outcome measure in pediatric rehabilitation. Evidence indicates that integrated interventions combining behavioral therapy, cognitive training, and family involvement significantly improve adaptive and functional outcomes, e.g., for those with brain injury (Davies et al., 2024) and ASD (Hajri et al., 2022). Thus, interventions at this level bridge clinical treatment with real-world functioning.

In the fourth step, B4 (Socio-emotional regulation) focuses on emotional regulation, social interaction, and behavioral adjustment. This stage is critical because emotional and social competencies strongly influence engagement in therapy and learning. Research shows that motor and sensory-based interventions can also positively impact social and communication domains, highlighting the interdependence of developmental levels (Rosales et al., 2025). Additionally, affective and relational development forms the foundation for therapeutic alliance and responsiveness to intervention.

The fifth step, B5 (Neurocognitive processing), involves the assessment and remediation of cognitive processes such as attention, memory, and executive functioning. Cognitive development is not isolated but emerges from earlier sensory, adaptive, and socio-emotional processes. Contemporary intervention models emphasize neuroplasticity, demonstrating that targeted cognitive and behavioral interventions can significantly enhance neuropsychological functioning in children (Zerva, 2026). Therefore, interventions at this level are tailored to strengthen processing efficiency and learning capacity.

Finally, in the sixth and last step, B6 (Metacognitive regulation) represents the highest level of the hierarchy, focusing on self-awareness, self-monitoring, and self-regulated learning. Recent studies highlight that metacognitive interventions significantly improve children’s self-regulation and learning outcomes (Chen et al., 2024; Narengaowa & Tungalag, 2024)  , and clinical trials further demonstrate that metacognitive therapy can substantially reduce psychological symptoms in children and adolescents (Normann & Morina, 2018). This stage is particularly important for promoting independence and long-term adaptation, especially in children with chronic neurodevelopmental conditions.

A key feature of the IPET model is its dynamic feedback loop, where progress at higher levels (e.g., cognitive or metacognitive gains) informs re-evaluation of lower levels (e.g., sensory or adaptive functioning). This reflects current evidence that child development is non-linear and interdependent, with improvements in one domain influencing others. For example, sensory processing is closely linked to participation in daily activities and social functioning, indicating that therapeutic gains must be monitored holistically rather than in isolation (Grist et al., 2024).  

In summary, the IPET model operationalizes pediatric and educational therapies as a hierarchical yet integrative system, where clinicians sequentially assess and intervene from biological foundations to metacognitive self-regulation while continuously adjusting interventions across domains. This approach is strongly supported by recent interdisciplinary research emphasizing early intervention, sensory integration, adaptive functioning, and metacognitive development as core components of effective pediatric and educational therapies.

4.1 The Inclusion of Neurological Screening in the IPET Model

In the earlier HAS model, neurological screening was not included. However, in this proposed IPET model, the authors have noted the importance of including neurological screening under B1-Biomedical base, because this block represents the biological and neurodevelopmental foundation upon which all subsequent abilities and skills develop. In other words, B1 concerns the child’s innate or biologically determined capacities, including genetic predispositions, brain structure and function, and baseline intellectual potential. Neurological screening, such as electroencephalography (EEG), neuroimaging, and neurological examinations, serves to identify the underlying brain-based traits that may influence cognitive functioning, sensory processing, and behavioral regulation. Since these neurological factors can directly affect the child’s developmental ceiling and learning capacity, they logically fall within the foundational level of the hierarchy. Research in contemporary developmental neuroscience (e.g., de Haan, Dumontheil, & Johnson, 2023; Mohammadi et al., 2024; Nelson, Sullivan, & Engelstad, 2024) supports the view that neurobiological factors shape early cognitive and behavioral trajectories, making neurological assessment an essential first step in understanding developmental disorders and planning intervention.

Positioning neurological screening in B1-Biomedical base is also consistent with the hierarchical nature of the original HAS model, where higher-level skills depend on the integrity of lower-level systems (e.g., Blair, C., & Ku, 2022). Neurological functioning influences B2-Sensory integration, B3-Adaptive behavior, B4-Socio-emotional regulation, and B5-Cognitive processes (B5). For instance, abnormalities in neural networks involved in attention, executive functioning, or emotional regulation may manifest as learning difficulties or behavioral challenges in school-aged children. Research (e.g., Faraone et al., 2021; Lord et al., 2022) in neurodevelopmental disorders demonstrates that disruptions in brain circuitry are associated with downstream impairments in adaptive functioning, emotional regulation, and academic performance. Therefore, identifying neurological conditions early allows clinicians and educators to interpret difficulties at later levels of the hierarchy within an appropriate biomedical context.

Furthermore, neurological screening within B1-Biomedical base supports early detection and targeted intervention. This has been widely recognized as a critical factor in improving developmental outcomes. Pediatric clinical guidelines emphasize that early neurodevelopmental screening enables professionals to detect atypical brain development and initiate therapies before secondary difficulties emerge in sensory processing, social interaction, or learning (Zablotsky et al., 2023). By situating neurological screening at the foundational level of the IPET model, practitioners can integrate medical diagnostics with educational and therapeutic planning. This approach ensures that interventions at higher blocks (e.g., neurocognitive training) are informed by the child’s neurological profile.

In summary, neurological screening belongs in Block 1 (B1) of the IPET model because it evaluates the biological and neurodevelopmental foundations of learning and behavior. As the neurological functioning underlies the development of sensory, adaptive, emotional, and cognitive abilities and skills, assessing it at the foundational stage allows for a more accurate interpretation of a child’s abilities and needs across the hierarchy of different levels/domains. Integrating the neurological screening within B1-Biomedical base certainly aligns with contemporary neurodevelopmental research emphasizing the central role of brain-based factors in shaping developmental outcomes and guiding effective early intervention (Goldberg, 2022).

4.2 Implications of the IPET Model for Pediatric Practice

The IPET model has several practical implications for pediatric assessment and intervention. First, it encourages clinical assessors and educational therapists to adopt a systematic bottom-up approach in evaluating developmental difficulties, beginning with B1-Biomedical and neurological foundations before progressing to higher-level B5-Cognitive processes and B6-Metacognitive processes. Such an approach can assist practitioners identify underlying causes of learning and behavioral difficulties rather than focusing solely on observable symptoms. Second, the IPET model promotes inter- or multi-disciplinary collaboration among pediatricians, neurologists, psychologists, and allied therapists (e.g., educational therapists, occupational therapists, and speech-language therapists) operating as a well-coordinated team. By providing a shared hierarchical model of development, the IPET framework helps to facilitate coordinated intervention planning and communication across different professional domains. Third, the IPET model highlights the importance of early neurological and sensory screening, in order to guide targeted intervention planning, and potentially to prevent cascading developmental challenges. In clinical settings, the IPET model can thus serve as a useful practical guide for organizing assessment data, prioritizing therapeutic goals, and monitoring developmental progress.

4.3 Limitations of the IPET Model

Despite its potential to provide a comprehensive framework for pediatric therapeutic assessment and intervention, the authors have also acknowledged the limitations of the IPET model. Recognizing these limitations is important for guiding future refinement of the framework and informing empirical research that may validate its clinical applicability.

First, the IPET model is primarily conceptual and theoretical in nature, and it has not yet been empirically validated through systematic clinical studies. Although the framework draws on recent interdisciplinary research in neurodevelopment, sensory integration, adaptive functioning, and metacognitive learning, the hierarchical relationships proposed within the model remain largely theoretical. Conceptual models in developmental science (Johnson, Jones, & Gliga, 2015; Ram & Gerstorf, 2009; Thapar, Cooper, & Rutter, 2017) often require empirical testing through longitudinal and intervention-based research to determine their practical effectiveness and predictive validity. Therefore, future empirical studies are required to validate the IPET framework through longitudinal and intervention-based research. The authors are acutely aware of this need, and their future studies include investigating whether pediatric interventions guided by the IPET framework produce improved developmental outcomes compared with existing multidisciplinary assessment models.

Second, although the IPET model has helped to organize development into a hierarchical progression from B1-Biomedical foundations to B6-Metacognitive regulation, child development is generally considered  as dynamic, interactive, and non-linear. Developmental domains mentioned in the IPET model frequently influence each other reciprocally rather than strictly following a sequential pathway. For example, B4-Socio-emotional (affective) development can influence B5-Cognitive engagement and learning motivation, while cognitive processes (e.g., attention and executive functioning) may simultaneously shape emotional regulation and social behavior. Contemporary developmental neuroscience emphasizes that brain development and learning occur through complex interactions among biological, environmental, and experiential factors (Goldberg, 2022; Leisman, 2022;  Mohammadi et al., 2024;). While the IPET model incorporates feedback loops to reflect these interactions, the hierarchical structure may still oversimplify the multidirectional nature of developmental processes.

Third, the effective implementation of the IPET framework depends significantly on interdisciplinary collaboration among the different professionals (e.g., educational therapists, neurologists, occupational therapists, pediatricians, psychologists, and speech-language therapists). However, to achieve such a level of integrated collaboration can be very challenging in many healthcare and medico-educational systems, especially when considering the institutional barriers, differences in professional training, or limitations in resources. Research (e.g., Faraone et al., 2021; Kuruvilla, Rajan, & Joseph,  2024; Lord et al., 2022) on multidisciplinary care services for children with neurodevelopmental conditions highlights that fragmented services remain a common challenge in pediatric healthcare systems worldwide. Therefore, it is not surprising if the practical application of the IPET model varies across contexts, depending on the availability of integrated services and collaborative care structures.

Fourth, the present formulation of the IPET model has not yet specified the standardized assessment tools or operational protocols based on respondent experience (RX; e.g., Deltomme, Gorissen, & Weijters, 2023; Deng et al., 2026) for evaluating each of the six developmental domains within the hierarchy. While the framework identifies key domains of functioning, clinical assessors and educational therapists must continue to rely on existing assessment instruments and professional judgment to evaluate these areas. The absence of standardized guidelines may result in variability in how the IPET model is applied across different clinical or medico-educational settings.

4.4 Future Research Directions

Although the IPET model offers a theoretically grounded framework for pediatric and educational therapeutic practice, further empirical research is necessary to evaluate its effectiveness and practical implementation. Future studies need to examine the clinical validity of the model by investigating whether interventions guided by the IPET framework leads to improved developmental outcomes compared with conventional assessment approaches. Moreover, longitudinal research is also required to explore how developmental changes across the six hierarchical domains interact over time and how early interventions at foundational levels influence later cognitive and socio-emotional functioning. Additionally, future research should also develop standardized assessment protocols or clinical guidelines aligned with the IPET model to support its application in pediatric healthcare, rehabilitation, and educational therapy settings. Transdisciplinary studies involving healthcare professionals, educators, and psychologists as well as clients and their primary caregivers could further strengthen the applicability of the IPET model, and contribute to the development of better integrated care systems for children with special needs or neurodevelopmental conditions.

5. CONCLUSION

The IPET model provides a comprehensive framework for better understanding and proper addressing of the multidimensional nature of child development within pediatric therapeutic contexts. By extending the HAS model into pediatric healthcare, the IPET framework organizes assessment and treatment across six interconnected domains, beginning with B1-Biomedical foundations and progressing toward B6-Metacognitive self-regulation. This hierarchical structure reflects current developmental science (Blair & Ku, 2022; Stodden et al., 2023; Wei et al., 2024), which emphasizes that higher-level cognitive and behavioral outcomes are closely linked to foundational biological, sensory, and adaptive processes. 

One major strength of the IPET model lies in its emphasis on interdisciplinary collaboration. For instance, children with neurodevelopmental conditions often require coordinated care from a multidisciplinary team of medical, neurological, psychological, and educational professionals. The hierarchical framework of IPET provides a shared conceptual structure for integrating these perspectives. Early identification of neurological-developmental conditions through biomedical and neurological screening enables clinical assessors and educational therapists to design targeted intervention plans to address the difficulties in sensory processing, adaptive functioning, and socio-emotional regulation before they escalate into more complex cognitive or academic challenges (Faraone et al., 2021; Zablotsky et al., 2023).

Furthermore, the IPET model also highlights the dynamic nature of development through continuous feedback loops across levels of functioning. Progress in higher-order domains (e.g., B5-Cognitive processing or B6-Metacognitive awareness) may inform reassessment of earlier developmental domains, ensuring that therapeutic interventions remain currently responsive to the child’s evolving needs. Recent research (e.g., Camino-Alarcón et al., 2024; Chen et al., 2024; Grist et al., 2024) on sensory integration, adaptive functioning, and metacognitive interventions supports the importance of addressing development holistically rather than focusing on isolated symptoms. 

In conclusion, the IPET model operationalizes pediatric therapy as a hierarchical yet integrative system, linking biological foundations with cognitive and metacognitive development. By providing a structured pathway for assessment, intervention, and interdisciplinary collaboration, the IPET model can contribute to more coherent and effective therapeutic planning for children with special needs. Finally, future research may further validate the model through empirical studies examining its application across clinical, educational, and rehabilitation settings.
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