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Abstract - NeuroBloom VR is an Artificial Intelligence (Al)
powered Virtual Reality (VR) platform designed to support the
social, emotional, cognitive, and daily living skill development
of children with Autism Spectrum Disorder (ASD), Intellectual
Disabilities (ID), and Attention Deficit Hyperactivity Disorder
(ADHD). The platform also provides interactive learning
experiences for neurotypical children to enhance cognitive
abilities and problem-solving skills. Unlike conventional VR-
based interventions, NeuroBloom VR integrates Al-driven
adaptive learning, customized learning modules, and regional
language support to deliver personalized educational
experiences. Through immersive real-world simulations,
children can practice communication, emotion recognition,
social interaction, and essential life skills in a safe and engaging
The system continuously adapts learning
activities based on user performance and provides progress
tracking for caregivers and educators. NeuroBloom VR offers
an inclusive and scalable solution that promotes independence,
cognitive growth, and improved learning outcomes for children
with diverse developmental needs.

environment.

Key Words - Autism Spectrum Disorder, Intellectual
Disability, ADHD, Virtual Reality, Artificial Intelligence,
Adaptive Learning, Daily Living Skills, Regional Language
Support, Cognitive Development, Inclusive Education.

1.INTRODUCTION

Neurodevelopmental disorders such as Autism Spectrum
Disorder (ASD), Intellectual Disability (ID), and Attention
Deficit Hyperactivity Disorder (ADHD) affect a child's ability
to communicate, learn, interact socially, and perform everyday
activities independently [1], [2]. These challenges often impact
academic performance, emotional well-being, and overall
quality of life [3].

Traditional interventions such as Applied Behavior Analysis
(ABA), speech therapy, and occupational therapy have proven
beneficial in supporting children with developmental disorders
[4]. However, these approaches are often expensive, time-
consuming, and inaccessible to many families due to
geographical and financial constraints [5]. This highlights the
need for innovative and scalable solutions that can provide
personalized learning experiences.

Recent advancements in Virtual Reality (VR) and Artificial
Intelligence (AI) have created new opportunities for
educational and therapeutic interventions [6]. VR provides
immersive and interactive environments where children can
safely practice communication, social interaction, emotion
recognition, and real-world activities [7]. Al further enhances
these experiences by adapting learning content based on
individual performance and engagement levels [8].

Although existing VR-based systems primarily focus on social
skills training for children with ASD, limited attention has been
given to independent living skills, multilingual accessibility,
and personalized learning [9]. Furthermore, many available
platforms are designed for English-speaking users, limiting
their accessibility in linguistically diverse regions such as India.
To address these this research proposes
NeuroBloom VR, an Al-powered virtual reality platform
designed for children with ASD, ID, ADHD, and other learning
challenges. The platform integrates adaptive learning,
customized educational modules, and regional language
support to create personalized learning experiences. Through
immersive simulations, children can develop communication

limitations,

skills, recognize emotions, improve attention, and practice
essential daily living activities such as personal hygiene,
shopping, classroom behavior, road safety, and public
transportation usage.

The major contributions of this research are:
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1. Development of an Al-powered VR platform for
children with ASD, ID, ADHD, and diverse learning

needs.

2. Integration of adaptive learning modules that
personalize  content according to individual
performance.

3. Implementation of regional language support to
improve accessibility and engagement.

4. Introduction of daily living skill simulations to promote
independence and self-confidence.

5. Incorporation of progress tracking and caregiver
monitoring features.

6. Support for cognitive development, attention
enhancement, and problem-solving skills in both
special-needs and neurotypical children.

The subsequent sections present the literature review, system
architecture, methodology, implementation, results, and future
scope of NeuroBloom VR.

2. LITERATURE REVIEW

Recent advancements in Virtual Reality (VR) and Artificial
Intelligence (AI) have significantly improved intervention
strategies for children with Autism Spectrum Disorder (ASD),
Intellectual Disability (ID), and Attention Deficit Hyperactivity
Disorder (ADHD). Researchers have explored immersive
environments to enhance communication, social interaction,
emotional  understanding,  attention, and  cognitive
development.

A 2023 survey on VR interventions for ASD reported that
immersive virtual environments can effectively improve social
communication, emotional understanding, and behavioral
skills while providing safe and controlled learning experiences
for children with autism [10]. However, the study highlighted
the need for more personalized and adaptive systems that can
address individual learning differences.

Li et al. presented a systematic review and meta-analysis of
immersive VR interventions for ASD and found that VR-based
training  positively  influences  social  engagement,
communication, and learning outcomes. The authors
emphasized that future systems should incorporate adaptive
mechanisms and real-world skill training to improve long-term
effectiveness [11].

Research on VR and augmented reality for autism has also

awareness, and interaction skills. These studies suggest that
immersive technologies can provide engaging environments
that encourage repeated practice and skill development [12].

Recent studies have expanded VR applications to children with
ADHD. Researchers have shown that VR-based environments
can support attention training, executive functioning
assessment, concentration improvement, and behavioral
monitoring. The integration of Al and VR has further enhanced
the accuracy of ADHD assessment and intervention systems
[13], [14].

Several researchers have also explored Al-driven adaptive
learning approaches in education. Personalized learning
systems can analyze user performance and dynamically adjust
educational content according to the learner's pace, improving
engagement and learning outcomes [15]. These findings
demonstrate the potential of combining AI with immersive
technologies for special education.

The paper "Artificial Intelligence and Virtual Reality
Integration for Personalized Learning in Special Education"
(2024) explores how Al can be integrated with VR
environments to create adaptive learning experiences for
children with diverse learning abilities. The study demonstrates
that Al-driven personalization can improve engagement,
learning retention, and task completion rates by dynamically
adjusting educational content according to individual
performance. The authors conclude that combining Al with
immersive technologies can significantly enhance educational
outcomes for children with developmental disorders [16].

The paper "Virtual Reality-Based Daily Living Skills Training
for Children with Neurodevelopmental Disorders" (2023)
investigates the effectiveness of VR simulations in teaching
independent living skills such as personal hygiene, shopping,
navigation, and routine management. The findings indicate that
children showed improved confidence and skill acquisition
after repeated exposure to realistic virtual scenarios. The study
highlights VR as a promising tool for promoting independence
and real-world readiness among children with developmental
challenges [17].

The paper "Multilingual Digital Learning Systems for Inclusive
Education: Opportunities and Challenges" (2024) examines the
impact of regional language support in technology-assisted
learning platforms. The research found that children
demonstrate higher engagement, improved comprehension,
and better learning outcomes when educational content is
delivered in their native language. The authors emphasize that

demonstrated improvements in joint attention, social multilingual accessibility is essential for creating inclusive
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learning environments, particularly in linguistically diverse
countries such as India [18].

Although existing studies demonstrate the effectiveness of VR
for social communication, emotional development, attention
training, and adaptive learning, limited research has focused on
integrating Al-powered personalization, regional language
accessibility, and daily living skill development within a single
platform. Most existing systems primarily target specific
disorders or learning objectives and provide limited support for
multilingual users.

To address these limitations, the proposed NeuroBloom VR
platform combines immersive VR environments, Al-driven
personalized learning, regional language support, emotion
recognition, cognitive development activities, and daily living
skill training. The platform is designed to support children with
ASD, ID, ADHD, and diverse learning needs while promoting
independence, engagement, and inclusive education.

Table -1: OVERVIEW OF DEVELOPMENTAL
CONDITIONS TARGETED BY NEUROBLOOM VR

Condition Estimated Approximate
Prevalence Ratio (1 in X)

Autism Spectrum | 3.2% 1in 31

Disorder (ASD)

Attention Deficit | 11.4% 1in9

Hyperactivity

Disorder (ADHD)

Intellectual Disability | 1-3% 1 in 33-100

(D)

Developmental 17% 1in6

Disabilities (Overall)

Source: CDC Autism and ADHD Statistics (2022-2025) and
developmental disability reports.[19]

Table -2: CLASSIFICATION OF INTELLECTUAL FUNCTIONING
LEVELS

Category 1Q Range
Profound Intellectual Disability Below 20-25
Severe Intellectual Disability 20-34
Moderate Intellectual Disability 35-49

Mild Intellectual Disability 50—-6thi9
Average Intelligence 90-109
Above Average Intelligence 110-119
Superior Intelligence 120-129

| Gifted 130 and Above

Explanation of Table I

Table I highlights the prevalence of major developmental and
learning disorders among children. The data indicates that
conditions such as ASD, ADHD, and ID affect a significant
number of children and may impact learning, communication,
and daily functioning.

Key observations include:

- ADHD has the highest prevalence among the listed
conditions.

- ASD and ID often require specialized educational and
developmental support.

- The growing need for personalized inte rventions
emphasizes the importance of innovative solutions such as
NeuroBloom VR.

Explanation of Table II

Table II presents the classification of intellectual functioning
based on IQ levels. The categories demonstrate that children
have diverse cognitive abilities and learning requirements.

Key observations include:

- Lower IQ ranges are associated with increased support
needs.

- Learning strategies should be adapted according to
individual cognitive abilities.

NeuroBloom VR utilizes Al-driven adaptive learning to
provide personalized educational experiences for learners
across different cognitive levels

3. SYSTEM ARCHITECTURE

The proposed NeuroBloom VR system consists of four major
components that work together to provide an intelligent,
immersive, and inclusive learning environment for children
with ASD, ID, ADHD, and diverse learning needs.

1) Virtual Reality (VR) Learning Application

The VR application provides immersive 3D learning
environments where students can practice communication,
emotion recognition, social interaction, cognitive exercises,

© 2023,JOIREM  |www.joirem.com| Page 3

ISSN (0) 3107-6696



W =
4 X
N
( JOIREM ‘\
J M
-»‘-\.,\l!&-’-

Journal Publication of International Research for Engineering and Management (JOIREM)

Volume: 01 Issue: 01 | Jan-2023
ISSN (0) 3107-6696

and daily living skills. The application runs on standalone VR
headsets and tracks user interaction, engagement, and
performance during activities. Learning modules are
personalized using Al-based adaptive learning techniques and
synchronized with the cloud server through secure APIs.

2) Mobile Application for Office Admin (Imaginex-beta)

The mobile application is designed for teachers, caregivers, and
administrators to manage students and monitor VR sessions. It
supports student profile management, classroom monitoring,
VR session control, and progress analysis through graphical
reports and dashboards. The application is developed using
Java, ViewBinding, Jetpack Navigation Component, and
Material Design.

3) Centralized Cloud Server and Database

The cloud server acts as the central communication system
between the VR platform and the mobile application. It
securely stores student records, Al learning data, VR assets,
behavioral analytics, and progress reports. The system uses
HTTPS/TLS for secure communication and WebSockets for
real-time synchronization and monitoring.

4) User Management and Adaptive Learning System

The user management module provides secure access and
personalized learning support for students, teachers, caregivers,
and administrators. The system manages student profiles,
learning progress, language preferences, and customized Al-
based learning pathways.

The platform uses Al-driven adaptive learning to analyze user
performance and automatically adjust activities according to
the student’s cognitive abilities, attention level, and
interaction patterns. It also supports regional language
accessibility, progress tracking, caregiver monitoring, and
personalized educational recommendations to ensure an
inclusive and engaging learning experience

4. SYSTEM DESIGN OVERVIEW

This section presents the design overview of the NeuroBloom
VR platform. Fig. 2 shows the Parent Dashboard Interface used
for monitoring student performance, screen time, attendance,
and activity progress through graphical reports.

Fig. 3 illustrates the Life Skills Learning Module, which
includes interactive activities related to social interaction,
hygiene, dressing, eating habits, and sleep management. The

system is designed to provide an engaging, accessible, and
adaptive learning experience for children with diverse learning
needs.
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5. RESEARCH METHODOLOGY:-
A. Learning Design

NeuroBloom VR uses interactive and Al-based learning
methods to support children with ASD, ID, ADHD, and diverse
learning needs. The platform includes visual guidance, audio
instructions, and structured activities to improve engagement
and understanding.

B. Interactive VR Activities

The system provides VR activities focused on communication,
emotion recognition, concentration, social interaction, and
daily living skills such as hygiene, dressing, eating habits, and
road safety.

C. Virtual Learning Environment

The VR environment contains interactive characters and real-
world simulations that help students safely practice social and
independent living skills.

D. Performance Monitoring

The platform tracks student attention, interaction, and learning
progress using Al-based analytics and OpenCV eye-tracking
technology. Progress reports are generated for teachers,
caregivers, and parents.

E. Personalized Learning Support

NeuroBloom VR uses Al to personalize learning activities
according to each child’s learning speed, behavior, and
developmental needs. The system adjusts difficulty levels and
provides customized content to ensure better understanding
and continuous progress.

F. Multi-Sensory Learning Approach

The platform combines visual, auditory, and interactive
sensory elements to improve learning outcomes. This multi-
sensory approach helps children remain engaged, improve
memory retention, and develop stronger cognitive skills.

G. Al-Based Emotion and Behavior Analysis

NeuroBloom VR integrates Al models to analyze emotional
responses and behavioral patterns during learning sessions.
This allows the system to identify stress, distraction, or
engagement levels and adapt activities accordingly.

H. Teacher and Caregiver Dashboard

The platform includes a dedicated dashboard that enables
teachers and caregivers to monitor student performance,
review learning reports, assign activities, and track
developmental milestones through a centralized system.

I. Gamified Learning Experience

The VR system incorporates gamification features such as
rewards, achievements, and progress levels to encourage
active participation and motivate learners to complete
educational and skill-based tasks.

J. Safety and Controlled Learning Space

NeuroBloom VR provides a safe and controlled virtual
environment where children can practice communication,
social interaction, and independent living skills without real-
world risks or social pressure.

User View Student Manage Customize
Management Progress Report Virtual Scenarios Model
ee—— [eee ] [eee ] [ose ]
g B (@
o e Fa Ng
k3
Upload / Edit Data Request
P‘ Storing in cloud
A X4
== ————— —
| | View all data i Response @ s
OFFICE ADMIN from cloud
Mobile Application Server ‘DATAB.‘ASE
(NeuroBloom) (Firebase Firestore)
Response
Request Q\
—_—
View different scenarios
W’
-
VR Application
SRDENTS (Unity/OpenXR)

© 2023,JOIREM  |www.joirem.com| Page 5

ISSN (0) 3107-6696



\> -\
)
‘O JOIRE \I‘.‘:

=\ ll&‘-

Journal Publication of International Research for Engineering and Management (JOIREM)

Volume: 01 Issue: 01 | Jan-2023
ISSN (0) 3107-6696

K. Accessibility and User-Friendly Design

The platform is designed with simple navigation, clear
instructions, and child-friendly interfaces to ensure
accessibility for learners with different cognitive and
developmental abilities.

L. Future Scalability and Expansion

NeuroBloom VR is designed for future enhancement with
advanced Al models, additional VR learning modules,
multilingual support, and cloud-based data management to
expand educational accessibility and effectiveness.

6. RESULTS AND DISCUSSION:-

This section presents the outcomes obtained from the
implementation and evaluation of the

NeuroBloom VR platform. The system was tested with 150
students from three schools in Kolhapur, Maharashtra,
including children with ASD, ID, ADHD, and varying learning
abilities. The study was conducted to evaluate the effectiveness
of Al-powered VR learning modules in improving attention,
communication, cognitive abilities, emotion recognition, and
daily living skills.

Students participated in immersive VR activities designed
around social interaction, emotional understanding, cognitive
exercises,

personalized learning pathways, and independent daily life
tasks. Performance data were collected through system
assessments, teacher observations, and caregiver feedback.

The results indicated significant improvements across multiple
developmental domains:

* Attention and Concentration: An improvement of 18% was
observed in focus and task completion during learning
activities.

* Social Communication: Students demonstrated a 21%
increase in communication and social interaction skills.

* Emotion Recognition: Recognition and interpretation of
emotional expressions improved by 20%.

* Daily Living Skills: Participants showed a 26%
improvement in activities related to personal hygiene, routine
management, decision-making, and independent living skills.

* Cognitive Development: Memory, reasoning, problem-
solving, and learning performance recorded an average
improvement of 19%.

A. Feedback from Teachers and Parents

Feedback collected from teachers and parents indicated that
NeuroBloom VR created a highly engaging and interactive
learning environment. Educators observed improved classroom
participation, better attention spans, and increased involvement
in learning activities. Parents reported noticeable
improvements in communication, confidence, emotional
responses, and independence in performing daily tasks.

The regional language feature further enhanced user
engagement by allowing students to interact with the platform
in their preferred language, resulting in better comprehension
and participation.

B. Limitations

Despite the encouraging outcomes, some limitations were
observed. Student performance varied depending on individual
learning abilities and familiarity with VR technology. A few
participants required additional guidance during the initial
sessions to adapt to the virtual environment.

Furthermore, the study was conducted within a limited time
frame, making it difficult to evaluate the long-term impact of
the intervention.

C. Future Work

Future enhancements of NeuroBloom VR will focus on
expanding Al-driven personalization, introducing additional
regional language options, and developing advanced modules
for vocational training, academic learning, and real-world skill
development. Further studies involving larger participant
groups and extended evaluation periods will be conducted to
assess long-term educational, cognitive, and behavioral
outcomes

7. CONCLUSION

NeuroBloom VR demonstrates the effectiveness of combining
Virtual Reality (VR) and Artificial Intelligence (Al) to support
children with Autism Spectrum Disorder (ASD), Intellectual
Disability (ID), and Attention Deficit Hyperactivity Disorder
(ADHD). The study conducted on 150 students from three
schools in Kolhapur showed improvements in attention, social

© 2023,JOIREM  |www.joirem.com| Page 6

ISSN (0) 3107-6696



\> -\
)
_O JOIRE \I‘."

=LY ll&‘-

Journal Publication of International Research for Engineering and Management (JOIREM)
Volume: 01 Issue: 01 | Jan-2023

ISSN (0) 3107-6696

communication, emotion recognition, cognitive development,
and daily living skills.

By integrating Al-driven personalized learning, regional
language support, and immersive VR experiences,
NeuroBloom VR provides an engaging and inclusive learning
platform. Future enhancements will focus on expanding
multilingual support, advanced Al features, and larger-scale
evaluations to further improve educational and developmental
outcomes.
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