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ABSTRACT

This project describes the development of an Al-powered mobile application ‘Play Home’ which was designed
as a teaching aid for children with autism. To enhance the learning process, the application employ machine
learning (ML) techniques for image classification and object recognition. The Al models were trained using
Google’s Teachable Machine platform which simplified and improved the model construction process.
Meanwhile, the application ‘Play Home’ was built using MIT App Inventor which offers a low-code environment
ideal for rapid development and deployment. ‘Play Home’ consists of five modules, each designed to help autistic
children develop their cognitive and sensory skills. These modules improve attention span, recognition abilities,
and overall participation through dynamic and engaging tasks. The integration of Al enables ‘Play Home’ to
respond in real-time, making the learning experience more personalized and adaptable. The ‘Play Home’
includes a real-time database for progress monitoring, and performance metrics. This allows caregivers and
educators to monitor learning outcomes and tailor content to individual students’ needs. Initial testing shows that
the Al-powered application ‘Play Home’ works well, and has an appealing, instructive interface that caters to
the special needs of children with autism. The use of interactive elements and responsive feedback has shown
potential in making learning more enjoyable and accessible for the target group especially for autistic children.
Future research will concentrate on real-world validation by working with autism centers to evaluate the
educational impact and usability in real-world scenarios. The findings will guide further enhancements, ensuring
the application meets the educational and developmental needs of children with autism.

Keywords— Al-powered mobile application; Machine Learning; autism education; Teachable Machine; MIT
App Inventor; Interactive learning

INTRODUCTION

Autism Spectrum Disorder (ASD) is a complex neurodevelopmental condition marked by persistent challenges
in social communication, restricted interests, and repetitive behaviors. The severity and manifestation of these
characteristics can vary greatly, resulting to a broad spectrum of needs and abilities among individuals with
autism. Early diagnosis and intervention are crucial for better developmental outcomes, as appropriate
educational and behavioral strategies have been shown to significantly enhance cognitive, social, and
communication skills in children with ASD [1], [2].

In Malaysia, the number of school-age children with autism has increased dramatically in recent years, from 6.34
per 1,000 in 2018 to 9.29 per 1,000 in 2022 [3]. This growth emphasizes the critical need for innovative and
accessible educational resources or tools to support children on the autism spectrum. Conventional teaching
methods often fall short in addressing the diverse and personalized learning needs of autistic children [4]. As a
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result, autism education must employ a variety of strategies, including structured teaching, visual assistance, and
individualized education plans (IEPs) that are specifically suited to the unique cognitive and behavioral profiles
of each learner [5].

Recent advancements in Artificial Intelligence (AI) have created new opportunities for personalized and adaptive
learning experiences. Al-based educational applications are increasingly being explored as tools for promoting
cognitive and communication development in children with and without ASD [6], [7]. These systems use
machine learning (ML) algorithms to assess user behavior and adapt learning content dynamically, ensuring that
educational interventions are appropriate for the learner’s pace, strengths, and challenges [8]. For example, Al
can adjust the complexity, delivery style, and feedback mechanisms of a lesson to maximize user engagement
and retention [9], [10].

Al-powered tools can also help with language and communication development by utilizing natural language
processing (NLP) approaches. Speech recognition, language modeling, and real-time feedback mechanisms have
showed promise in improving verbal and nonverbal communication in children with ASD [11], [12].
Furthermore, Al-driven applications can facilitate collaborative learning by allowing engagement with peers,
educators, and therapists through virtual settings or gamified tasks, boosting social connection and cooperative
behavior [13], [14].

Several studies have shown the effectiveness of Al-assisted interventions in autism education. For instance,
Habibi et al. (2025) discovered that Al-based tailored learning environments significantly improved the attention
and learning outcomes of children with ASD [15]. Similarly, Chandrakant (2023) highlighted the potential of Al
in delivering personalized feedback and promoting social engagement through gamified learning modules which
produce efficient and delightful educational experiences for students [16].

Given this context, there is a growing need for intelligent mobile applications that not only deliver educational
content but also adapt to the specific learning profiles of autistic children. This paper presents the development
of an Al-powered mobile application as known as ‘Play Home’ that supports autism education through image
classification, object detection, and real-time feedback. The application integrates with a cloud database to track
user performance and adapt the content accordingly. Developed using Teachable Machine and MIT App
Inventor, the tool aims to offer a highly interactive and user-centered experience, ultimately contributing to more
inclusive and effective educational practices for children with ASD.An easy way to comply with the conference
paper formatting requirements is to use this document as a template and simply type your text into it.

METHODOLOGY

This project adopted a structured approach to develop an Al-powered application targeted for supporting autism
education called ‘Play Home’. The project was divided into four main stages: Module design, Al model training,
Mobile application development and Data integration with cloud-based monitoring as shown in Fig. 1.

Mobile Application
Development

Module Design » Al Model Training |—> —> Data Storage

Fig. 1 Project block diagram
Stage 1: Module Design

The initial stage involved designing learning modules that are both fun and educational. These modules were
carefully planned to focus on specific skills that children with autism often need help with such as attention span,
emotional recognition, and physical coordination. rowing from best practices in autism education [17]. Five
interactive modules were created as presented in Table 1.
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TABLEI interactive modules with description

No. | Module Description

1 Catch the Cat Helps with attention and hand-eye coordination
2 Match Number with Pictures Builds early numeracy skills,

3 Shape Detector Improves visual recognition and learn to focus
4 Pose Detector Encourages physical movement and awareness
5 Emotion Face Teaches children to identify facial expressions

Every module was designed to be simple, colorful, and visually clear, known to reduce cognitive overload and
enhance engagement for neuro-diverse learners so that children can stay focused and feel encouraged throughout
the learning process [18], [19].

Stage 2: AI Model Training

The second stage involved the application of machine learning to power the interactive capabilities of the
modules. Google's Teachable Machine was used as the training platform due to its accessibility and effectiveness
for non-expert users [20].

Prior for training purposes, many sample images were collected and used to teach the Al what different objects,
shapes, emotions, or movements look like. Once trained, these models were exported and prepared to work
smoothly within the app. Care was taken to ensure the models gave fast and accurate feedback, even when
lighting or camera angles varied.

The models were trained to recognize shapes, facial emotions, and body poses using convolutional neural
networks (CNNs), employing transfer learning methods to improve accuracy and performance in Google’s
Teachable Machine platform. Anupriya et al. and Varghese et al. found that Al-based classification systems have
shown promising results in enhancing interaction for users with ASD [21], [22]. Al model integration has become
an effective tool for allowing personalized, adaptive learning in assistive educational systems [23], [24].

Stage 3: Mobile Application Development

In the third stage, the trained Al models were integrated into a mobile app using MIT App Inventor. This platform
allows visual programming via drag-and-drop blocks, making it ideal for designing user interfaces and
implementing logic [25]. The app was built to be intuitive and user-friendly, with features including real-time
camera input, visual feedback, and progress monitoring. This stage ensure that the app would be accessible and
enjoyable for children with autism, aligning with findings by Somerton as well as Muchagata and Ferreira, who
found that apps designed with clear visuals and few distractions improve learning outcomes in ASD users [26],
[27].

The app included features such as user registration, module selection, interactive camera-based tasks, and real-
time feedback. The user interface was designed with accessibility in mind with large icons, vivid images, and
voice instructions to support children with limited literacy or verbal skills. This design approach supports the
principles of Universal Design for Learning (UDL), which emphasize the necessity of making educational
experiences flexible and inclusive [28], [29].

The app includes a clean and interactive interface that’s easy for children to navigate. In addition, camera-based
interaction with trained Al models, friendly audio and visual responses when children complete tasks, as well as
progress tracking to help parents or educators to see how children are doing.

The app ‘Play Home’ was designed with children in mind, with large buttons, clear instructions and positive
reward for each completed activity.
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Stage 4: Cloud-based Integration

The final stage of development involved integrating a cloud-based system that used Firebase to store and manage
user data. This enabled the seamless storage and retrieval of user data, such as module scores, completion status,
and timestamps. The database integration enabled caregivers and educators to monitor user performance over time
and gain insights into each child’s progress. The application provides not only real-time engagement but also
supports evidence-based monitoring for long-term developmental tracking [30]. The integration of such a database
aligns with broader efforts in digital health and education to promote remote monitoring and personalized learning
pathways.

RESULTS & ANALYSIS

The development and evaluation of the ‘Play Home’ application followed a four-stage process involving module
design, artificial intelligence (AI) model training, mobile application development, and cloud-based data
integration. Each stage is discussed below, with attention to technical implementation, user interaction, and
implications for autism education.

The five modules developed for the ‘Play Home’ application was specifically tailored to address cognitive, motor,
and emotional skill development in children with Autism Spectrum Disorder (ASD). These are shown in Table 2.

TABLE2 PLAY HOME INTERFACES

No. | Interface Description
1

-f;)f,.:».l Login authentication

&

Welooors 1o

Play Home
2 } Menu Selection for five module:
3] ' Module 1: Catch the cat
@123 Module 2: Match number with picture
P Eiin Module 3: Shape Detection
St Module 4: Pose Detector
m— Module 5: Emotion Face
3 -~ Module 1: Catch the cat interface
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4 Module 2: Match Number with Pictures interface
5 Module 3: Shape detection interface
6 Module 4: Pose detection interface
\s
@,
L | ]
T
7 . : Module 5: Emotion Face interface

Al functionality was integrated into the modules through image classification and pose estimation models trained
using Google’s Teachable Machine. The shape and object detection models performed with high accuracy across
varied lighting and user conditions. The emotion detection model reliably identified basic emotional states such
as “happy,” but performance was lower for more nuanced expressions like “surprise” and “anger.” These findings
align with existing literature highlighting the limitations of Al in detecting subtle emotional cues, particularly in
child users who may not express emotions consistently.

Pose estimation, a more complex task, showed mixed results. While the model detected Level 1 poses over 90%
accuracy, it declined 7% by Level 3. This drop indicates either excessive complexity in the needed poses or
limitations in the training dataset, emphasizing the need for improved real-time visual feedback and enhanced
training diversity. Nonetheless, incorporating pose recognition remains a novel and interesting approach to
fostering body awareness in children with ASD.

‘Play Home’ was designed with accessibility and convenience of use as primary goals. The interface features
included large, clearly labeled icons, minimal text, vibrant visuals, and friendly auditory cues. Children navigated
the app freely, following intuitive screens that guided them from registration to module completion.

Initial testing proved that integration between the app and the AI models are well functional. Real-time feedback
was successfully delivered with low latency using on-device camera. Performance was consistent across Android
devices. However, there were some issues with camera calibration, particularly in modules that required exact
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posture alignment, suggesting that environmental variability such as lighting or background clutter can clutter Al
responsiveness.

The high user performance in simpler modules and drop-off in complex ones highlight the need of adaptive
interfaces that respond to a user’s ability level. Adaptive scaffolding, wherein difficulty dynamically adjusts to a
child’s performance, may improve sustained engagement and learning outcomes.

The integration of Firebase as shown in Fig. 2 as the cloud backend enabled real-time user data storage and
retrieval. Key data includes module completion status, timestamped performance scores, and login activity. The
Analysis of these datasets provided useful insights into user behavior patterns.

At 3 rmodufns -

Realtime Database

| O e e I

Feoarsnm Dutatasn

"NOT COMPLETE™

"NOT COMPLETE™

Fig. 2 Firebase Data Interface

Firebase data presents that users who frequently revisited introductory modules such as Catch the Cat and Match
Number with Pictures, while less time was spent on more cognitively difficult modules. These patterns highlight
the value of data-driven personalization in autism education applications. By tracking learning progress
longitudinally, the system provides caregivers and educators with meaningful metrics to inform individualized
education plans (IEPs). The analysis through the database is shown in Table 3.

TABLE3 ANALYSIS FOR EACH MODULE

No. | Module Analysis

1 Catch the Cat

2 Match Number with Pictures Module 2: Match Nuint
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Furthermore, the availability of performance analytics enables stakeholders to assess module effectiveness and
identify areas for content revision. Such evidence-based practice is increasingly recognized as essential in special

needs education technology research.

The results of this study confirm that an Al-powered mobile application, when designed with user-centered and
developmentally appropriate principles, can effectively support learning in children with autism. The integration
of Al allows for interactive and personalized experiences that traditional tools may lack. While image and object

detection functionalities were robust, further development is needed for complex emotion recognition and

movement-based tasks.

Importantly, the app’s use of Firebase for progress monitoring creates new opportunities for caregiver
involvement and remote support. With further refinement, this application could be implemented in home,
therapy, and classroom environments as a scalable solution to individualized autism education.

CONCLUSION

This study has demonstrated the successful design, development, and preliminary evaluation of Play Home, an
Al-powered mobile application aimed at enhancing educational experiences for children with autism spectrum
disorder (ASD). The application integrates five interactive modules which each targeting specific cognitive,
behavioral, and emotional skills through real-time Al functionalities such as image classification, pose detection,

and facial emotion recognition.

The use of Google’s Teachable Machine enabled the training of lightweight, responsive Al models suitable for
mobile devices, while MIT App Inventor provided a user-friendly development environment for constructing a
child-centric interface. Furthermore, integration with Firebase allowed for effective real-time data tracking,

supporting continuous performance monitoring and learning analytics.
Evaluation results indicate that the app is functional, accessible, and engaging for its intended users. Modules

focusing on basic cognitive tasks (e.g., number matching and object detection) showed high user success rates,
while more complex tasks such as emotion and pose recognition highlighted areas for further improvement in
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both Al training depth and user guidance.

Overall,

the project demonstrates how artificial intelligence, when applied thoughtfully within a pedagogical

framework, can be a powerful tool in personalized autism education. The Play Home app represents a step toward
more inclusive, adaptive, and data-informed learning technologies for children on the autism spectrum.
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