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ABSTRACT

This study investigated how the built environment influences therapeutic
outcomes for children with attention-deficit/hyperactivity disorder (ADHD), who often experience
sensory processing difficulties, attention deficits, and learning challenges. Environmental distractions
and sensory overload can hinder engagement and progress during therapy. To address this, the research
proposes using eye-tracking technology as a non-invasive method to measure children’s visual attention
and identify design elements, such as lighting, color, clutter, and spatial layout that contribute to
distraction, anxiety, or disengagement.

[VETEEE This study employed a mixed-methods design in two phases. In Phase 1, children’s gaze
behaviors (fixation duration, saccades, and gaze distribution) will be recorded during therapy to pinpoint
distracting environmental features. In phase 2, these environments will be modified to minimize
identified distractors, followed by reassessment to measure improvements in focus, engagement,
and behavior. Complementary assessments—the short sensory profile 2 (SSP2), conners continuous
performance test (CPT-3), and strengths and difficulties questionnaire (SDQ)—will evaluate sensory and
behavioral responses before and after environmental redesign.

[ES® Expected outcomes include identifying key environmental factors that hinder attention,
demonstrating the effectiveness of spatial modifications, and developing a framework for designing
therapeutic spaces optimized for children with ADHD.

[@TEERY The findings aim to bridge clinical rehabilitation and environmental psychology, guiding
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Introduction

evelopmental and sensory processing dif-

ficulties affect a considerable proportion

of children worldwide, influencing their

capacity to learn, interact, and participate

in daily life. The term developmental dis-
orders encompasses a wide spectrum of conditions, such as
autism spectrum disorder (ASD), attention-deficit/hyperac-
tivity disorder (ADHD), intellectual disabilities, and global
developmental delay. While these conditions differ in clini-
cal presentation, they often share overlapping challenges in
sensory integration, attentional regulation, and adaptive be-
havior [1, 2]. Similarly, sensory processing disorders (SPD)
are increasingly recognized as conditions in which the brain
has difficulty receiving, interpreting, and responding appro-
priately to sensory information [3]. For many children, dif-
ficulties in integrating sensory input manifest in the form of
hyper-reactivity, distractibility, or avoidance behaviors that
compromise engagement in structured activities, such as
therapy or classroom learning [4].

The prevalence of developmental and sensory integra-
tion difficulties is significant. Recent estimates suggest
that approximately 1 in 36 children are diagnosed with
ASD, around 5-7% with ADHD, and between 5-10%
with specific learning disorders [5-7]. Although each
diagnosis carries its own diagnostic criteria, many chil-
dren experience overlapping sensory and attentional dif-
ficulties. These challenges extend beyond the home and
clinical settings to influence performance in school, social
participation, and long-term independence. The conse-
quences are not only personal but societal, with economic
and caregiving burdens being substantial [8]. Thus, opti-
mizing therapeutic interventions and their supporting en-
vironments is both a clinical and social imperative.

Rehabilitation and special education settings are typical-
ly designed to deliver evidence-based therapeutic servic-
es. Yet, the influence of architectural and environmental
factors is often underestimated. The sensory qualities of a
therapeutic space—light, color, layout, visual complexity,
and acoustic properties—can significantly alter a child’s
level of comfort and engagement [9]. For example, ex-
cessive clutter, bright fluorescent lighting, or patterned
walls may overwhelm a child with sensory sensitivities,
triggering stress or withdrawal behaviors. Conversely, en-
vironments with clear spatial organization, calming visual
cues, and minimal distractors can support attention, regu-
lation, and active participation [10].
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Despite this intuitive connection, systematic evaluation
of how specific architectural elements affect children’s
therapeutic performance remains scarce. Rehabilitation
research often prioritizes therapeutic techniques, behav-
ioral interventions, occupational therapy, or educational
supports, while neglecting the contextual influence of the
physical setting. This oversight may limit the effective-
ness of otherwise well-designed interventions. In other
words, a mismatch between a child’s sensory profile and
their treatment environment may act as a hidden barrier
to progress [11].

Eye-tracking technology offers a unique window into
how children visually interact with their surroundings.
By recording gaze behavior, researchers can map where,
when, and how long individuals focus their attention.
Unlike self-report methods, which are unreliable for chil-
dren—especially those with communication difficulties,
such as ADHD—eye tracking provides objective, quan-
titative data about attentional patterns [12]. Eye tracking
has been widely applied in cognitive psychology, mar-
keting, human-computer interaction, and, increasingly,
in clinical populations. In the context of developmental
disorders, eye tracking has revealed distinctive gaze pat-
terns in autistic children (e.g. reduced fixation on eyes
and increased attention to peripheral objects), heightened
distractibility in children with ADHD, and differences
in visual scanning strategies among those with learning
disorders [13—15]. These insights confirm that atypical
visual attention is a common marker across multiple de-
velopmental profiles.

For rehabilitation environments, eye tracking can reveal
which features of a room capture ADHD children’s atten-
tion in helpful or unhelpful ways. For instance, if gaze
analysis shows that children fixate disproportionately on
wall posters, light fixtures, or passing movements outside
awindow, these elements can be targeted for environmen-
tal adjustment. In this way, eye tracking becomes both a
diagnostic and design-oriented tool: it identifies the prob-
lem and guides the solution [16].

While sensory processing challenges are well-docu-
mented, most therapeutic research treats the environment
as a static backdrop rather than a dynamic variable. Few
studies have systematically linked environmental design
features to therapeutic outcomes, and even fewer have
employed objective measurement tools, such as eye
tracking to establish this connection. Moreover, most eye-
tracking research in clinical populations has focused on
diagnostic markers, such as detecting autism, rather than
practical use in improving day-to-day intervention con-
texts [17, 18].
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This gap creates an opportunity to explore how tech-
nology-driven insights into gaze behavior can directly
inform the creation of supportive rehabilitation spaces.
Instead of only using eye tracking for diagnosis, this study
proposes to extend its application into environmental de-
sign, thereby bridging clinical sciences with architectural
and educational practice [19].

Children with developmental and sensory processing
challenges deserve environments that reduce unnecessary
obstacles and actively support their therapeutic engage-
ment. By examining how children allocate visual atten-
tion in treatment settings, we can uncover hidden sources
of distraction that compromise outcomes. Adjusting these
features—whether through changes in color scheme, or-
ganization, or spatial zoning—may significantly enhance
children’s ability to concentrate, regulate emotions, and
engage in therapy [20]. This approach is not about creat-
ing uniform environments but about tailoring them to the
sensory needs of children. Eye-tracking data, when com-
bined with standardized sensory and behavioral assess-
ments, offers a powerful evidence base for such custom-
ization [21]. Beyond clinical practice, the findings could
inform guidelines for inclusive classrooms, play spaces,
and community centers, ensuring broader social partici-
pation for children with diverse needs [22-24].

The proposed study has four primary objectives; to
check the feasibility of using eye-tracking technology to
identify visual features in rehabilitation and educational
settings that interfere with children’s engagement, to
modify these environmental features systematically to
align with children’s sensory profiles, to evaluate changes
in attention, engagement, and sensory regulation before
and after environmental interventions, and to develop
an evidence-based framework for designing therapeutic
environments that are inclusive, supportive, and adapt-
able. By achieving these objectives, the study seeks to
shift therapeutic practice toward a more holistic approach
where both clinical methods and environmental design
are considered co-determinants of developmental out-
comes.

Methods

The proposed research will adopt a two-phase mixed-
methods design. The first phase will focus on identifying
visual and spatial features within therapeutic and educa-
tional environments that capture ADHD children’s atten-
tion in ways that either support or hinder participation.
The second phase will test the impact of systematic en-

vironmental modifications on children’s attentional regu-
lation and engagement. Quantitative measures, derived
primarily from eye-tracking technology and standardized
behavioral tools, will be complemented by qualitative ob-
servations to provide a holistic picture of how environ-
mental variables shape therapeutic experiences.

This approach is semi-experimental in nature. Each
child will serve as their own control: Baseline data col-
lected in the original environment will be compared with
post-intervention data after environmental adjustments.
This within-subject design minimizes the influence of
inter-individual variability and emphasizes the direct ef-
fect of environmental changes.

A minimum of 30 participants will be recruited. This
sample size is informed by power calculations assuming
amedium effect size (Cohen’s d = 0.5), alpha of 0.05, and
power of 0.8 for paired comparisons. Allowing for attri-
tion, recruitment will target up to 40 children. Participants
will be recruited through rehabilitation centers, pediatric
clinics, and inclusive schools in the local community.
Flyers and information sessions will be used to inform
families about the study. To ensure representativeness, ef-
forts will be made to include children from diverse socio-
economic and cultural backgrounds. Participants will be
ADHD children between the ages of 8 and 12 years who
have been clinically identified with developmental and/
or sensory processing challenges. Inclusion will require
a confirmed ADHD diagnosis from a qualified clinician,
the ability to participate in structured therapy or learning
activities for at least 20 minutes, and parental or guard-
ian consent for participation. Children will be excluded
if they have uncorrected visual impairments that preclude
accurate eye tracking, present with acute neurological
conditions (e.g. uncontrolled seizures) that would inter-
fere with participation, or are unable to tolerate the assess-
ment trials despite acclimatization attempts.

The study will be conducted in specialized therapy
rooms and inclusive classrooms outfitted with mobile and
stationary eye-tracking systems. Spaces will be arranged
to allow children to engage in typical therapeutic tasks,
such as fine-motor exercises, educational games, or oc-
cupational therapy activities while simultaneously being
monitored for gaze behavior. The baseline setup will in-
clude common features found in real-world rehabilitation
spaces: wall posters, shelving with toys or books, furni-
ture, and lighting.
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During Phase 2, modifications will be introduced. These
may include the removal or repositioning of clutter and
nonessential visual stimuli, adjustment of color schemes
to softer, less stimulating tones, strategic zoning of space
to delineate activity areas, and the use of visual boundar-
ies or partitions to reduce distracting stimuli.

Screen-based eye trackers will be used for structured
computer-based tasks to provide high-resolution gaze
mapping to capture fixation duration, saccade frequency,
heat maps of gaze distribution, and temporal attention
patterns. Sessions will be recorded (with consent) to al-
low secondary coding of behaviors and triangulation with
eye-tracking data.

1. Short sensory profile 2 (SSP2): To evaluate children’s
sensory processing behaviors; 2. Conners continuous
performance test (CPT-3): For children able to complete
computer tasks, measuring sustained attention and impul-
sivity; 3. strengths and difficulties questionnaire (SDQ):
completed by parents/teachers to capture behavioral and
emotional regulation.

Children will be introduced to the equipment in a play-
ful, supportive manner to reduce anxiety. Short practice
sessions will ensure they can use the tracking device.
Each child will then participate in two 20-30 minute
sessions in the baseline environment. Activities will in-
clude therapist-led tasks (puzzle assembly, drawing and
occupational therapy exercises), and semi-structured
free play with available toys or materials. Standardized
assessments (SSP2, SDQ, CPT-3 where applicable) will
be administered to measure the children’s sensory regu-
lation and attentional control. Eye-tracking data will be
collected throughout the study, synchronized with video
recordings. Observers will complete engagement check-
lists, and parents and therapists will also provide feedback
about typical distraction patterns and the child’s response
to the space.

Scientific Journal of

Heat maps and gaze sequences will identify high-dis-
traction areas (e.g. fixation on wall posters instead of the
therapist). Accordingly, the environment will be system-
atically altered to reduce distractions. Modifications will
be tailored but guided by general sensory design princi-
ples. Each child will undergo the same set of activities
under the modified conditions. Eye-tracking, video, and
observation data will again be collected.

After 3 weeks of regular occupational therapy in a new
environmental setting, standardized assessments (SSP2,
SDQ, CPT-3 where applicable) will be administered
again to measure quantitative changes in sensory regula-
tion and attentional control. Parents and therapists will be
interviewed to capture qualitative impressions of differ-
ences in engagement.

Paired-samples t-tests or Wilcoxon signed-rank tests
(depending on data distribution) will compare fixation
duration and saccadic frequency of the eye tracking de-
vice in the first session. The SSP2, SDQ, CPT-3 scores for
attentional allocation pre- and post-intervention were also
compared by paired t-test or Wilcoxon signed-rank tests.
Video recordings and observational notes will be coded
using thematic content analysis to identify patterns of en-
gagement, avoidance, or distress. Parent and therapist in-
terviews will be analyzed inductively to capture emergent
themes about the environmental impact.

A convergent mixed-methods analysis will be em-
ployed, comparing quantitative gaze metrics with qualita-
tive observations to validate interpretations. For example,
if eye-tracking data indicate reduced fixation on irrel-
evant stimuli, this will be cross-checked against observed
increases in task completion and reported reductions in
distractibility.

Results

Although the study has not yet been conducted, several
outcomes are anticipated based on prior literature and the-
oretical frameworks in sensory integration, environmen-
tal psychology, and developmental rehabilitation. These
expected results can be grouped into three domains: vi-
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sual attention patterns, behavioral and sensory regulation,
and practical frameworks for therapeutic design.

Eye-tracking data collected in the baseline environment
are expected to reveal that children with developmental
and sensory processing challenges allocate attention dis-
proportionately to environmental features unrelated to the
therapeutic task. Specifically, it is anticipated that:

1. high fixation rates will be observed on visually salient
but irrelevant stimuli (e.g. wall decorations, windows,
bright objects placed on shelves); 2. shorter fixation dura-
tions on therapist-presented materials will occur, particu-
larly in children with attentional regulation difficulties,
such as ADHD; 3. frequent saccades and gaze shifts will
reflect challenges in sustaining attention, leading to frag-
mented engagement during structured activities.

Following environmental modifications in Phase 2, it is
expected that children will demonstrate:

1. increased fixation duration on task-related objects and
therapist cues, reflecting greater concentration; 2. reduced
frequency of gaze shifts toward distractors, indicating
lower visual competition in the environment; 3. more co-
hesive gaze sequences with smoother transitions between
relevant stimuli, suggesting improved attentional orga-
nization; 4. heat maps generated from eye-tracking soft-
ware are predicted to show a measurable redistribution of
visual attention, with denser areas of focus around activity
materials and fewer dispersed patterns across the room.

Behavioral observations and standardized assessments
will likely mirror improvements in gaze behavior. It is
anticipated that:

1. engagement scores on observational checklists will
increase, with children completing more tasks with fewer
prompts from therapists; 2. reduced signs of sensory over-
load (e.g. fidgeting, avoidance behaviors, and covering
ears/eyes) will be recorded, particularly in children with
high sensory sensitivity; 3. improved scores on the SSP2
will indicate gains in processing and regulating sensory
input; 4. Enhanced sustained attention, as measured by
the Conners CPT-3, will be evident in children able to
perform computer-based attention tasks.

These behavioral shifts are expected to be accompanied
by qualitative reports from parents and therapists noting

that children appear calmer, more cooperative, and more
engaged in the redesigned environment.

Beyond individual-level changes, the study is expected
to yield a set of generalizable design principles for thera-
peutic and educational spaces that serve children with
developmental and sensory challenges. Anticipated out-
comes include:

1. identification of specific visual elements (e.g. high-
contrast colors, excessive wall décor, poorly placed win-
dows) that are consistently distracting across participants;
2. validation of environmental modifications (e.g. declut-
tering, softening color schemes, creating clear spatial zon-
ing) as effective strategies for enhancing children’s focus;
3. development of a systematic framework linking sen-
sory processing theory with architectural design, thereby
offering practical guidelines for therapists, architects, and
educators.

This framework could eventually inform best practices
in designing rehabilitation centers, inclusive classrooms,
and childcare facilities, ensuring that spaces are neuro-
logically supportive rather than inadvertently obstructive.

It is hypothesized that statistical analyses will show:

1. significant differences between pre- and post-inter-
vention measures of fixation duration on relevant versus
irrelevant stimuli (P<0.05); 2. medium-to-large effect
sizes (Cohen’s d=0.5-0.8) for improvements in task en-
gagement and sensory regulation scores; 3. correlations
between reduced distraction metrics and improved behav-
ioral performance support the interpretation that environ-
mental changes directly contribute to enhanced outcomes.

It is also expected that not all children will respond uni-
formly. Variability may occur due to differences in diag-
nosis, sensory thresholds, or familiarity with the environ-
ment. For instance:

1. children with ASD may show strong reductions in
distraction when visual clutter is minimized but may con-
tinue to fixate on repetitive patterns or lights due to in-
trinsic sensory preferences; 2. children with ADHD may
demonstrate overall improvement but still struggle with
impulsive gaze shifts despite environmental adjustments;
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3. children with milder sensory sensitivities may show
smaller but still measurable gains.

Such variability will be critical for refining recommen-
dations and highlighting the need for individualized envi-
ronmental adaptations. By achieving these outcomes, the
research is positioned to make a meaningful contribution
to interdisciplinary practice, highlighting how evidence-
based environmental interventions can enhance thera-
peutic effectiveness for children with developmental and
sensory processing challenges.

Discussion

The expected outcomes of this study underscore the crit-
ical role of the physical environment in shaping children’s
therapeutic and learning experiences. Eye-tracking data
are predicted to reveal that children with developmental
and sensory processing challenges are disproportion-
ately drawn to irrelevant visual stimuli in typical therapy
rooms. This tendency reflects their heightened sensitivity
to sensory input and difficulties with attentional regula-
tion, which have been extensively documented in condi-
tions, such as ASD and ADHD.

By systematically modifying these environments—
removing clutter, softening colors, and creating clear
zones—the study anticipates measurable improvements
in attentional focus and engagement. This aligns with
theories of sensory integration that emphasize the impor-
tance of manageable sensory input in supporting adaptive
responses. Improvements in standardized sensory and be-
havioral assessments would provide convergent evidence
that the modifications not only reduce distraction but also
enhance children’s capacity for regulation and participa-
tion.

Such findings would confirm that therapeutic environ-
ments are not neutral backgrounds; they are active com-
ponents of intervention. This reorientation challenges tra-
ditional approaches that emphasize therapeutic methods
while leaving the physical context largely unexamined.

If confirmed, the study would make several important

contributions to rehabilitation science and special educa-
tion practice:

The research would provide empirical evidence linking
specific environmental features to therapeutic outcomes.

Scientific Journal of

While clinicians often rely on intuition or trial-and-error
in modifying spaces, the systematic use of eye tracking
offers objective confirmation of what truly distracts chil-
dren. This data-driven approach elevates environmental
design to a more scientific footing.

The study bridges two traditionally separate domains:
clinical rehabilitation and architectural design. By dem-
onstrating how eye-tracking technology can inform spa-
tial modifications, it establishes a model for interdisci-
plinary collaboration between therapists, educators, and
architects.

The findings could contribute to practical guidelines
for creating inclusive classrooms and therapy rooms that
accommodate diverse sensory needs. Such guidelines
would be valuable for schools, rehabilitation centers, and
community programs seeking to support children with a
range of developmental profiles.

The anticipated outcomes also carry theoretical signifi-
cance. Eye-tracking data will provide new insights into
how children with sensory challenges visually navigate
their environments. These patterns can inform broader
theories of attention, sensory processing, and develop-
mental adaptation.

For example, the study may reveal that attentional frag-
mentation is not simply a symptom of underlying neuro-
logical differences but is also shaped by environmental
triggers. This supports ecological models of development,
which emphasize the interaction between individual char-
acteristics and environmental affordances. In this view,
challenges are not solely “within the child” but emerge
from the dynamic interplay between the child and their
context.

The expected outcomes of this study carry tangible im-
plications for several stakeholders. Therapists will gain
actionable insights on how to adapt treatment rooms to
maximize engagement. Simple changes—such as reorga-
nizing materials, reducing wall clutter, or adjusting light-
ing—may significantly enhance therapy effectiveness.
Educators can use findings to create classrooms that are
not only academically structured but also sensory-friend-
ly, thereby reducing barriers to learning. Architects and
designers will benefit from data-driven guidance when
designing facilities intended for children with special
needs. This may influence decisions on layout, furnish-
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1. Autism Spectrum Disorder (ASD)
2. Attention-Deficit/Hyperactivity Disorder (ADHD)
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6. Paired sample t-test
7. Wilcoxon signed-rank test
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3. Short Sensory Profile 2 (SSP2)
4. Conners Continuous Performance Test Third Edition (CPT 3)
5. Strengths and Difficulties Questionnaire (SDQ)
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