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ABSTRACT | This paper presents the development of the Sensory Processing
Inventory in Children with Giftedness/High Abilities (GA/HA) and Twice-
Exceptionality (2E), a clinical-educational screening and functional guidance
instrument based on Ayres Sensory Integration (ASI|). The purpose of this
instrument is to identify sensory processing patterns that may interfere
with functional performance, self-regulation, occupational participation, and
behavior in children and adolescents with complex neurodevelopmental
profiles. This is a non-diagnostic screening instrument developed through
theoretical review, systematic clinical observation, and analysis of recurring
patterns identified within the context of Occupational Therapy practice. The
inventory organizes sensory responses into functional domains, considering
aspects related to sensory modulation, discrimination, praxis, and the impact
on daily participation. The proposed instrument aims to support health and
education professionals in understanding sensory characteristics observed in
children with GA/HA and 2E, contributing to clinical reasoning, identification
of specific needs, and planning of individualized interventions.

Keywords | Occupational Therapy, Sensory Integration; Giftedness/High
Abilities; Twice-Exceptionality; Sensory Processing.
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RESUMO | O presente trabalho apresenta o desenvolvimento do Inventdrio de Processamento Sensorial em
Criancas com Altas Habilidades/Superdotacdo (AH/SD) e Dupla Excepcionalidade (2E), um instrumento clinico-
educacional de rastreio e orientacdo funcional fundamentado na Abordagem de Integracdo Sensorial de Ayres
(ASI).O objetivo do instrumento é identificar padrdes relacionados ao processamento sensorial que possam
interferir no desempenho funcional, na autorregulacdo, na participacdo ocupacional e no comportamento de
criancas e adolescentes com perfis neurodesenvolvimentais complexos.Trata-se de um instrumento de rastreio
ndo diagndstico, desenvolvido a partir de revisdo tedrica, observacao clinica sistematica e andlise de padrdes
recorrentes identificados no contexto da Terapia Ocupacional.O inventdrio organiza respostas sensoriais em
dominios funcionais, considerando aspectos relacionados a modulacdo sensorial, discriminacdo, praxis e
impacto na participagdo cotidiana.A proposta busca oferecer suporte aos profissionais da saude e educacao
para compreensdo das caracteristicas sensoriais presentes em criancas com AH/SD e 2E, contribuindo para a
organizacdo do raciocinio clinico, identificacdo de necessidades especificas e planejamento de intervencdes
individualizadas.

Palavras-chave | Terapia Ocupacional; Integracdo Sensorial de Ayres; Altas Habilidades/Superdotacdo; Dupla
Excepcionalidade; Processamento Sensorial.

1. INTRODUCTION

Sensory processing represents a fundamental component of child development, directly
influencing learning, occupational participation, emotional self-regulation, behavior, and
adaptation to everyday demands.

From the perspective of Ayres Sensory Integration (ASI), the central nervous system
receives information from sensory systems, organizes these stimuli, and produces adaptive
responses that enable functional interaction with the environment.

This process influences essential skills, including motor planning, postural control,
attention, behavioral organization, and participation in activities of daily living.

Children with Giftedness/High Abilities (GA/HA) frequently present asynchronous
development, characterized by differences among cognitive, emotional, social, and
motor domains.

These children may demonstrate high intellectual abilities associated with increased
intensity of perception, emotional sensitivity, and differentiated sensory responses.

When Giftedness/High Abilities coexist with neurodevelopmental conditions, such as
Autism Spectrum Disorder (ASD), Attention-Deficit/Hyperactivity Disorder (ADHD), learning
disorders, or sensory processing-related alterations, the condition is characterized as Twice-
Exceptionality (2E).

The identification of these characteristics represents a clinical and educational challenge,
as strengths and abilities may mask functional difficulties, while certain behaviors may be
incorrectly interpreted.

Despite advances in studies concerning GA/HA, 2E, and sensory processing, there
remains a gap regarding instruments that simultaneously consider:

* sensory intensity;
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e asynchronous development;
* cognitive strengths;
e functional challenges.

Within this context, the present study introduces the development of a clinical-
educational screening instrument designed to identify sensory patterns in children with
Giftedness/High Abilities and Twice-Exceptionality.

2. METHODOLOGICAL JUSTIFICATION

The development of this Inventory emerged from the clinical and educational need for
a tool capable of assisting professionals in identifying sensory patterns frequently observed
in children with GA/HA and 2E.

The literature indicates that individuals with complex neurodevelopmental profiles may
present alterations related to sensory modulation, stimulus discrimination, body organization,
and motor planning, with direct impacts on functionality.

Traditional sensory assessment instruments have significant clinical relevance; however,
they may not fully address the complexity of profiles in which high abilities and developmental
challenges coexist.

The present instrument was developed considering:

e foundations of Ayres Sensory Integration;

e contemporary concepts regarding asynchronous development;

» studies on giftedness/high abilities;

e characteristics related to twice-exceptionality;

e systematic clinical observation within Occupational Therapy practice.

The Inventory is intended for screening and guidance purposes and does not replace
diagnostic assessments or standardized evaluation instruments.

3. THEORETICAL FOUNDATION

3.1 Sensory Processing and Ayres Sensory Integration
Ayres Sensory Integration describes the neurological process responsible for organizing
and interpreting sensory information received from the body and the environment.

This process enables adaptive responses that are essential for child development,
influencing motor, cognitive, emotional, and social abilities.

Alterations in sensory processing may interfere with activities such as feeding, sleep,
learning, social interaction, and independence.
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3.2 Giftedness/High Abilities and Asynchronous Development
Giftedness is characterized by a developmental profile in which advanced abilities
frequently coexist with specific needs in other areas of functioning.

Asynchronous development represents differences among cognitive, emotional, social,
and motor developmental rates.

This characteristic may generate challenges when environments are structured
exclusively according to chronological age expectations.

3.3 Twice-Exceptionality (2E)

Twice-exceptionality is characterized by the coexistence of high abilities and conditions
that may generate functional challenges.

Associated profiles may include:

e Autism Spectrum Disorder (ASD);

» Attention-Deficit/Hyperactivity Disorder (ADHD);

e specific learning disorders;

* sensory processing-related alterations.

An integrated approach allows for the understanding of both the strengths and the
support needs of these individuals.

4. NATURE AND PURPOSE OF THE INSTRUMENT

The Sensory Processing Inventory in Children with Giftedness/High Abilities and Twice-
Exceptionality (2E) is a clinical-educational screening instrument designed to identify sensory
patterns that may interfere with functionality, occupational participation, and self-regulation
in children and adolescents.

The instrument is not intended for diagnostic purposes and should not be used
independently to confirm neurodevelopmental disorders or clinical conditions.

Its purpose is to assist health and education professionals in identifying possible sensory
processing-related alterations, contributing to:

e organization of clinical reasoning;
e identification of functional needs;
e referral for complementary assessments;

¢ planning of individualized intervention strategies.
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The Inventory considers that sensory responses must be analyzed within the child’s
overall context, considering their impact on the following areas:

learning
independence;
behavior;

emotional regulation;
social participation;
activities of daily living.

5. STRUCTURE OF THE INSTRUMENT

The Inventory was structured based on sensory and functional domains associated with
the main systems involved in sensory processing and occupational participation.

The organization includes eight main areas:

Tactile System;
Proprioceptive System;
Vestibular System;
Interoceptive System;
Auditory System;

Olfactory System;

Behavior and Self-Regulation;
Praxis.

Each domain contains items developed from observable manifestations in children’s
daily routines, considering frequency, intensity, and functional impact.

Table 1. Organization of the Domains Assessed in the Sensory Processing Inventory in Children with GA/HA and 2E

Assessed Domain

Screening Objective

Examples of Observable Manifestations

Tactile System

Proprioceptive System

Vestibular System

Interoceptive System

Auditory System

Identify responses related to tactile stimuli

Assess body awareness, motor organization, and
need for body-based sensory input

and body orientation

Assess awareness of internal bodily signals

Identify responses to sound stimuli

Observe responses related to movement, balance,

Discomfort with clothing, tags, fabrics, or specific
textures; avoidance or increased seeking of tactile
stimuli

Seeking pressure, force, or impact; frequent
need for movement; difficulties related to body
awareness

Intense movement seeking; motor insecurity;
difficulty remaining still

Difficulty identifying hunger, thirst, pain, fatigue,
or physiological needs

Increased sensitivity to noises, discomfort in noisy
environments, or need for auditory control
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Assessed Domain Screening Objective Examples of Observable Manifestations
Olfactory System Observe responses related to smell stimuli Intense reactions to odors, aversions, or specific
preferences
Behavior and Self- Assess the relationship between sensory Difficulty with changes, intense emotional
Regulation processing and emotional/behavioral responses, and need for regulatory strategies
organization
Praxis Assess planning, organization, and execution of Difficulties initiating tasks, organizing motor
actions seqguences, or solving motor demands

6. SCORING SYSTEM

The Inventory uses a qualitative scale composed of three response levels, allowing the
identification of the frequency of observed behaviors.

Score Description
0 Not observed or rarely observed
1 Occasionally observed
2 Frequently observed or associated with functional impact

The obtained score has an exclusively guiding purpose and does not represent a
clinical diagnosis.

Higher scores indicate the need for further investigation by qualified professionals.

7. DESCRIPTION OF ASSESSED DOMAINS

7.1 Tactile System

The tactile system is related to the perception and interpretation of stimuli received
through the skin, influencing protective responses, exploration, and body-based interaction.

Possible observable indicators:

e discomfort with certain types of clothing or fabrics;
e discomfort caused by tags or seams;

e resistance to physical contact;

¢ intense seeking of touch and tactile exploration;

* increased responses to unexpected touch stimuli.

7.2 Proprioceptive System

The proprioceptive system contributes to body awareness, movement control, and
organization of motor actions.
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Possible observable indicators:

seeking activities involving physical strength or body pressure;
frequent need for movement;

difficulty recognizing body boundaries;

intense or disorganized movements.

7.3 Vestibular System

The vestibular system is associated with balance, movement, and spatial orientation.

Possible observable indicators:

constant seeking of intense movement experiences;
increased need for movement to achieve body organization;
insecurity during activities involving balance;

difficulty remaining seated during expected periods.

7.4 Interoceptive System

The interoceptive system contributes to the perception of internal bodily signals and
physiological regulation.

Possible observable indicators:

difficulty identifying hunger, thirst, or fatigue;
reduced awareness of bodily discomforts;
difficulty recognizing internal needs.

7.5 Auditory System

The auditory system is responsible for receiving, organizing, and interpreting sound
stimuli from the environment.

Alterations in auditory processing may interfere with attention, social participation,
learning, and adaptation to different contexts.

Possible observable indicators:

intense discomfort in response to certain sounds;

difficulty in environments with excessive auditory stimulation;
need for control over environmental noises;

frequent distraction caused by surrounding sounds;

seeking specific auditory stimuli.
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7.6 Olfactory System

The olfactory system participates in the perception and interpretation of odor-related
stimuli present in the environment.

Some children may demonstrate increased or reduced responses to specific smells,
influencing feeding, social participation, and daily routines.

Possible observable indicators:

increased sensitivity to certain odors;

avoidance of environments due to specific smells;
food refusal related to olfactory characteristics;
seeking specific aromas or olfactory stimuli.

7.7 Behavior and Self-Regulation

Sensory processing directly influences a child’s ability to organize emotional and
behavioral responses according to environmental demands.

Inchildren with Giftedness/High Abilities and Twice-Exceptionality, intense responses may
be associated with the interaction among cognitive, emotional, and sensory characteristics.

Possible observable indicators:

difficulty coping with unexpected changes;

need for predictability and environmental organization;

intense emotional responses following sensory overload,;

need for personal strategies to recover emotional organization;
difficulty adapting to specific contexts.

7.8 Praxis

Praxis refers to the ability to plan, organize, and execute purposeful motor actions.

This process involves ideation, motor planning, and execution of actions.

Possible observable indicators:

difficulty initiating new activities;

need for guidance to organize sequences of actions;
difficulty planning complex movements;

changes in the organization of motor tasks;

need for additional time to adapt to new demands.

8-11

Open Science Brazil. Sdo Paulo (Brasil), Preprint, 2026.



L Oppen Seience MacaLHaEs, L.C.C. (2026).
BP SENSORY PROCESSING INVENTORY IN CHILDREN WITH GIFTEDNESS/HIGH ABILITIES AND TWICE-EXCEPTIONALITY (2E).
N BRAZIL

8. INTERPRETATION AND CLINICAL USE

The Sensory Processing Inventory in Children with Giftedness/High Abilities and Twice-
Exceptionality (2E) should be used as an auxiliary tool for screening and organization of
clinical reasoning.

The results obtained should be analyzed considering:
* the child’s history;

e family and school contexts;

» functional demands;

e individual characteristics;

e occupational participation.

The presence of frequent sensory responses or responses associated with
significant functional impact indicates the need for complementary assessment by
specialized professionals.

The instrument is not intended to classify or diagnose clinical conditions but rather to
assist in identifying possible areas requiring further investigation.

Its use should be associated with a comprehensive assessment that considers motor,
emotional, cognitive, environmental, and occupational aspects.

9. OCCUPATIONAL THERAPY AND SENSORY INTEGRATION

Occupational Therapy plays a fundamental role in the assessment and intervention
processes related to sensory processing and functional participation.

Intervention based on Ayres Sensory Integration should be conducted by trained
occupational therapists, considering individualized assessment and appropriate
therapeutic planning.

Within the context of children with Giftedness/High Abilities and Twice-
Exceptionality, understanding sensory processing enables a broader analysis of how these
characteristics influence:

e self-regulation;

e |earning;

¢ independence;

* behavior;

e social interaction;

e occupational participation.
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An integrated understanding of sensory characteristics helps prevent exclusively
behavioral interpretations of responses that may be related to the way children perceive
and organize environmental stimuli.

10. ETHICAL CONSIDERATIONS

The present instrument has an exclusively clinical-educational purpose and should be
used by qualified professionals, respecting the ethical principles of the related fields.

The Inventory does not replace formal diagnostic assessments and should not be used
as the sole resource for clinical or educational decision-making.

The interpretation of results must consider the uniqueness of each child, avoiding
generalizations or isolated classifications.

The use of the instrument should respect:

¢ confidentiality of obtained information;

e protection of children’s data;

¢ informed consent from parents or legal guardians when applicable;
e professional practice within the established scope of competence.

11. LIMITATIONS AND FUTURE PERSPECTIVES

As this is an instrument currently under development, future research is recommended
to expand its scientific foundation.

Future studies may include:

e application in larger samples;

e reliability analysis;

e validity studies;

e comparison with existing instruments;

* investigation of different profiles within the Giftedness/High Abilities and Twice-
Exceptionality populations.

These steps may contribute to improving the instrument and expanding its use across
different clinical and educational contexts.

12. CONCLUSION

The Sensory Processing Inventory in Children with Giftedness/High Abilities and Twice-
Exceptionality (2E) represents a proposed clinical-educational instrument designed to
screen sensory patterns that may influence child functionality.
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Its developmentis based on the principles of Ayres Sensory Integration, studies regarding
asynchronous development, and characteristics associated with twice-exceptionality.

The proposal expands the understanding of the relationship among sensory processing,
behavior, learning, and occupational participation, contributing toa more integrated approach
to the needs of these children.

The instrument does not aim to replace formal assessments but rather to provide an
auxiliary resource for health and education professionals in identifying demands that may
require specialized investigation.

The continuation of methodological studies may strengthen its applicability and
contribute to the development of increasingly individualized intervention strategies.
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