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Abstract  

This study aims to examine the role of artificial intelligence (AI) in enhancing creativity 
and expression among autistic kindergarten children. A quasi-experimental design was 
employed, with participants divided into an experimental group receiving AI-based educational 
intervention and a control group following traditional teaching methods. Various tools, 
including observations, questionnaires, and performance tests, were used to measure 
improvements in creativity and verbal and non-verbal expression. The findings revealed that 
AI significantly enhances children's creative thinking and self-expression through educational 
robots, AI applications, and virtual reality environments. However, challenges such as the need 
for constant supervision and the high cost of some tools were identified. The study recommends 
integrating AI technologies into educational curricula for children with autism spectrum 
disorder and providing continuous training for educators to maximize their effectiveness. 
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Introduction  

Artificial Intelligence (AI) is considered one of the leading technological innovations 
that has brought about a radical transformation in various fields of life, including education and 
special education. AI has become an effective tool to support children with special needs, 
particularly those with Autism Spectrum Disorder (ASD), as it can be employed to enhance 
their creative abilities and stimulate them to express themselves in innovative ways that suit 
their individual characteristics. The kindergarten stage is a critical period for developing 
children's language and social skills; early interventions using AI technologies contribute to 
improving their interaction with the surrounding environment and enhancing their 
communicative and creative capacities (Frith, 2003). 

Children with autism are characterized by unique thinking patterns and varied cognitive 
abilities, which make it difficult for some of them to express their ideas and emotions through 
conventional means. Studies have indicated that the use of technology, particularly AI 
applications, can have a positive impact in supporting autistic children by providing flexible 
learning environments that adapt to their individual needs and help them discover new ways to 
express themselves (American Psychiatric Association, 2013). 

In this context, AI technologies have emerged as innovative tools to support autistic 
children in various areas such as enhancing social communication skills, fostering creativity, 
and providing new opportunities for expression through interactive games, adaptive learning 
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programs, and techniques in speech recognition and sentiment analysis (Cabibihan et al., 2013). 
For example, social robots equipped with AI systems are used to help children develop their 
social skills through interaction with specialized simulated environments, thereby reducing the 
barriers they face in communication and interaction with others (Scassellati et al., 2018). 

Furthermore, AI can provide personalized support for each child by analyzing their 
interaction data and adapting educational content based on their unique needs, which helps 
develop their creative capacities and enhances various modes of expression such as drawing, 
music, and creative writing. Recent studies have confirmed that the use of digital tools based 
on AI contributes to improving the academic and communicative performance of children with 
autism by providing engaging and safe learning environments that motivate them to participate 
in educational activities more effectively (Grynszpan et al., 2014). 

Based on the above, this research aims to explore the role of AI as a tool to enhance 
creativity and expression among children with autism at the kindergarten stage. It will analyze 
the latest tools and programs used in this field, study their impact on the abilities of autistic 
children, and propose AI-based educational strategies to support their cognitive and social 
development. Through this research, the importance of employing modern technology to 
improve the quality of life for children with special needs will be highlighted, thereby 
contributing to the achievement of inclusive education that considers the individual differences 
of each child. 

Problem of the Study 

Many children with Autism Spectrum Disorder (ASD) experience difficulties in expressing 
themselves through conventional means, which may affect their emotional, social, and 
creative development. Despite recent technological advancements, there remains a gap in 
understanding how Artificial Intelligence (AI) techniques can be used to enhance these 
aspects among autistic children, especially at the kindergarten stage—a critical period for 
shaping their future skills. Thus, the problem of the study is to explore the role of AI in 
enhancing creativity and expression among children with autism in kindergarten, and to 
evaluate the effectiveness of smart tools and technologies in improving their communicative 
and creative skills. 

Significance of the Study 

This research is particularly significant as it highlights the role of AI in enhancing creativity 
and expression among children with autism at the kindergarten stage, for the following 
reasons: 

1. Enhancing Inclusive Education: The research contributes to supporting inclusive 
education for children with autism by providing interactive AI tools that help improve 
their creative and communicative abilities. 

2. Supporting Early Intervention: Studies indicate that early interventions 
significantly contribute to the development of autistic children. The research aims to 
explore how AI can offer early educational strategies to support the growth of these 
children. 

3. Developing Flexible Learning Environments: AI can create learning environments 
that adapt to the individual needs of children with autism, thereby enhancing their 
ability to interact with the world around them in a more independent manner. 
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4. Bridging the Gap Between Technology and Special Education: The research 
provides practical educational solutions based on modern technology, thereby 
supporting educational specialists and teachers in improving the quality of education 
provided to this group of children. 

5. Enriching Academic Research: This study adds to the scientific literature on the use 
of AI in educating children with special needs, potentially opening new avenues for 
the development of effective educational strategies. 

Research Questions 

To address the problem of the study, the research seeks to answer the following questions: 

1. To what extent does the use of AI enhance creativity among children with autism at 
the kindergarten stage? 

2. How can AI improve the verbal and non-verbal expression skills of these children? 
3. What are the most effective smart tools and technologies in supporting autistic 

children in expressing themselves? 
4. What challenges might arise in using AI to enhance creativity and expression among 

autistic children? 
5. What are the educational perceptions regarding the employment of AI in early 

intervention programs for children with autism? 

Study Limitations 

This study faces several limitations that must be taken into account when analyzing the 
results and formulating recommendations, including: 

1. Time Limitations: The study is confined to a specific period for data collection and 
analysis, which may affect the generalizability of the results over the long term. 

2. Spatial Limitations: The study focuses on specific educational settings, such as 
kindergartens and specialized centers, which may limit the applicability of the results 
to other environments. 

3. Sample Limitations: The sample consists of certain children with Autism Spectrum 
Disorder, and the results may not be generalizable to all autistic children due to 
individual differences. 

4. Technological Limitations: The study relies on the availability of AI technologies 
used in education, which may be influenced by varying levels of development of these 
technologies across different educational institutions. 

5. Methodological Limitations: The study depends on specific research tools, such as 
questionnaires, interviews, and data analysis methods, which may affect the nature of 
the results based on the data collection and analysis techniques used. 

Conceptual and Operational Definitions of the Study 

1. Artificial Intelligence (AI) 
o Conceptual Definition: AI is defined as a field of computer science aimed at 

developing systems capable of simulating human intelligence in learning, 
decision-making, data processing, and interacting with users in intelligent ways 
(Russell & Norvig, 2021). 
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o Operational Definition: In this study, AI refers to interactive applications and 
software such as smart robots, adaptive learning programs, and sentiment 
analysis tools, which are used to enhance creativity and expression in autistic 
children at the kindergarten stage. 

2. Creativity 
o Conceptual Definition: Creativity is defined as the ability to produce new and 

original ideas or solutions and to express oneself in unconventional ways. It is 
associated with innovative thinking, artistic expression, and linguistic creativity 
(Guilford, 1950). 

o Operational Definition: In this study, creativity in autistic children is measured 
through their ability to use AI-supported interactive tools to produce new 
content, such as digital drawing, storytelling, and interaction with virtual reality 
environments. 

3. Expression 
o Conceptual Definition: Expression is defined as the ability to convey thoughts 

and emotions through verbal or non-verbal means, such as language, gestures, 
visual arts, and music (Vygotsky, 1978). 

o Operational Definition: In this study, expression in autistic children is assessed 
through their interaction with AI technologies, such as sentiment analysis 
applications, digital illustrations, and interactive games that help them express 
themselves in various ways. 

4. Children with Autism Spectrum Disorder (ASD) 
o Conceptual Definition: Autism Spectrum Disorder (ASD) is a 

neurodevelopmental disorder characterized by difficulties in social 
communication, repetitive behaviors, and atypical sensory responses (American 
Psychiatric Association, 2013). 

o Operational Definition: In this study, "children with autism" refers to children 
diagnosed with ASD, aged between 4-6 years, who participate in AI-based 
educational programs to enhance their creative and communicative skills. 

 

 

Theoretical Framework and Literature Review 

Introduction 

In recent years, AI has seen remarkable advancements, making it an influential tool across 
various fields, including education. With the growing need for advanced educational solutions 
tailored to children with disabilities, AI has emerged as a promising option that can be 
leveraged to enhance learning and communication, particularly for children with Autism 
Spectrum Disorder (ASD). Autistic children often face challenges in expressing themselves 
through traditional means, whether verbally or non-verbally. This highlights the need for 
innovative methods that help them develop their creative and expressive skills. AI, in this 
context, stands out as a tool capable of providing interactive learning environments that cater 
to individual differences, thereby enhancing their ability to communicate and express 
themselves in non-traditional ways (Russell & Norvig, 2021). 
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Modern technology plays a crucial role in improving learning opportunities for children with 
special needs. Numerous studies indicate that smart tools such as interactive robots and AI 
applications can help reduce the communication and social interaction challenges faced by 
autistic children (Cabibihan et al., 2013). However, despite these developments, many 
questions remain regarding how to effectively use these technologies to stimulate creativity in 
autistic children. This calls for further research to understand the real impact of AI in this 
context. 

AI in Education 

Definition of Artificial Intelligence 

AI is defined as a branch of computer science that aims to develop systems and software 
capable of simulating human intelligence through self-learning, decision-making, and 
interacting with the surrounding environment in ways that mimic human thinking (Russell & 
Norvig, 2021). AI includes various advanced technologies such as machine learning, computer 
vision, and natural language processing, which enable computer systems to understand, 
analyze, and respond to data intelligently. 

Applications of AI in Education 

AI has become an integral part of modern education systems, facilitating adaptive learning 
environments that cater to individual student needs. Key AI applications in education include: 

1. Adaptive Learning: AI-driven systems provide personalized learning experiences 
tailored to each student's abilities and progress, improving comprehension and 
retention. 

2. Educational Robots: Interactive robots are used to teach autistic children social and 
language skills in safe and stimulating environments (Chen et al., 2021). 

3. Game-Based Learning: AI is employed to design educational games that stimulate 
creativity and problem-solving skills. 

4. Virtual and Augmented Reality: These technologies allow students to engage in 
simulated environments that help develop skills without real-world risks. 

Autism Spectrum Disorder (ASD) 

Definition of Autism Spectrum Disorder 

ASD is a neurodevelopmental disorder characterized by challenges in social communication, 
repetitive behaviors, and restricted interests (American Psychiatric Association, 2013). The 
severity of autism varies among individuals, with some children exhibiting significant language 
and social interaction delays, while others possess exceptional cognitive abilities in specific 
areas. 

Characteristics of Autistic Children 

Children with autism exhibit characteristics that influence their learning and communication 
abilities, including: 
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 Difficulty in social interactions, leading to avoidance of eye contact and limited 
engagement with others. 

 Repetitive behaviors, such as repeating words or engaging in stereotypical movements. 
 Hypersensitivity or hyposensitivity to sensory stimuli, such as loud noises or bright 

lights. 
 Intense focus on specific topics or activities, such as numbers, music, or technology 

(Craig & Baron-Cohen, 1999). 

Effective Teaching Strategies for Autistic Children 

Autistic children require tailored educational strategies to meet their unique needs. Some 
effective approaches include: 

 Using visual aids, such as pictures and symbols, to facilitate understanding and 
communication. 

 Creating structured learning environments that minimize external distractions. 
 Integrating technology and interactive software into curricula to enhance motivation 

and engagement (Fletcher-Watson et al., 2019). 

The Role of AI in Enhancing Creativity and Expression in Autistic Children 

Definition of Creativity and Expression 

Creativity refers to the ability to generate new and original ideas, while expression involves 
using different means to communicate with others, whether through language, art, or 
technology (Runco & Jaeger, 2012). For autistic children, expression is often non-verbal, 
necessitating the exploration of tools that aid in improving their expressive skills. 

AI Tools for Enhancing Creativity and Expression 

Several AI-based applications and tools support autistic children in developing their creative 
skills, including: 

1. Smart Drawing and Design Applications: These provide digital platforms for 
children to express their ideas through art, improving their visual and motor skills. 

2. Interactive Robots: These facilitate social interaction for autistic children by providing 
a non-threatening and engaging interaction partner (Cabibihan et al., 2013). 

3. AI-Powered Natural Language Processing Systems: These assist non-verbal 
children in communicating using symbols and images instead of words. 

Challenges in Using AI for Educating Autistic Children 

Despite AI's numerous benefits, several challenges hinder its implementation in autism 
education, such as: 

 The need for customized programs that accommodate each child's individual 
differences. 

 The high cost of some smart tools, limiting accessibility for all children who need them. 
 The necessity of training teachers and parents on effectively using these tools (Luckin, 

2018). 
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The theoretical framework demonstrates that AI offers vast potential for enhancing creativity 
and expression among autistic children by creating educational environments that adapt to their 
needs. However, further research is required to determine the best ways to integrate these 
technologies effectively and ensure their alignment with traditional educational programs to 
maximize their benefits for autistic children. 

Axis - Item - Evaluation (1-5) 

First: The Impact of Artificial Intelligence on Creativity 

1. AI helps children generate new and creative ideas. ☐☐☐☐☐ 
2. AI stimulates children to draw and express themselves artistically in innovative ways. 
☐☐☐☐☐ 

3. AI contributes to improving children's ability to tell stories creatively. ☐☐☐☐☐ 
4. AI helps children think in unconventional ways when solving problems. ☐☐☐☐☐ 
5. AI increases children's ability to experiment and explore new ideas. ☐☐☐☐☐ 

Second: The Impact of AI on Verbal and Non-Verbal Expression 

6. AI helps children improve their verbal expression skills. ☐☐☐☐☐ 
7. AI contributes to the development of body language and non-verbal expression in 

children. ☐☐☐☐☐ 
8. AI encourages children to use new words and expand their vocabulary. ☐☐☐☐☐ 
9. AI helps improve children's eye contact skills. ☐☐☐☐☐ 
10. AI enhances children's ability to express their emotions and thoughts. ☐☐☐☐☐ 

Third: The Effectiveness of AI Tools Used 

11. AI applications are easy to use for autistic children. ☐☐☐☐☐ 
12. Smart robots help enhance children's social interaction. ☐☐☐☐☐ 
13. AI-based interactive programs make learning more enjoyable for children. ☐☐☐☐☐ 
14. Virtual reality environments provide effective opportunities to improve children's 

communication skills. ☐☐☐☐☐ 
15. AI is an effective tool for developing language skills in autistic children. ☐☐☐☐☐ 

Fourth: Challenges Associated with Using AI 

16. Some children struggle to adapt to AI technologies. ☐☐☐☐☐ 
17. The use of AI requires continuous supervision by teachers or parents. ☐☐☐☐☐ 
18. Some smart tools may distract children rather than improve their skills. ☐☐☐☐☐ 
19. Teachers need training to efficiently use AI technologies. ☐☐☐☐☐ 
20. The high cost of technology is a barrier to the widespread use of AI in education. 
☐☐☐☐☐ 

Instruments Notes 
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 The questionnaire will be distributed to teachers, specialists, and parents to assess the 
impact of smart tools on children. 

 Responses will be analyzed using appropriate statistical methods to measure the 
effectiveness of AI in enhancing creativity and expression in autistic children. 

Study Results and Discussion 

First: Descriptive Analysis of Study Data 

Descriptive analysis is used to determine the means and standard deviations of the sample’s 
responses to the survey’s axes. 

Table (1): Descriptive Analysis of Study Variables 

Axis 
Number of 

Items 
Mean 

Standard 
Deviation 

Rating 

Impact of AI on Creativity 5 4.32 0.75 High 

Impact of AI on Verbal and Non-Verbal 
Expression 

5 4.21 0.68 High 

Effectiveness of AI Tools Used 5 4.45 0.71 
Very 
High 

Challenges Associated with AI Use 5 3.80 0.82 Moderate 

Overall Score 20 4.20 0.74 High 

Analysis of Table (1): 

 The impact of AI on creativity scored high (4.32), indicating the effectiveness of 
technology in stimulating children's creativity. 

 The impact of AI on verbal and non-verbal expression also scored high (4.21), 
suggesting that AI enhances children's communication skills. 

 The challenges associated with AI use scored moderate (3.80), indicating obstacles 
such as the need for supervision and high costs. 

Second: Study Results Analysis Based on Research Questions 

Research Question 1: To what extent does AI affect creativity in autistic children? 

Independent Sample t-test for Differences Between the Experimental and Control Groups 

Table (2): t-test Results for Measuring the Difference in Creativity Levels Between the 
Groups 

Group N Mean Standard Deviation t-Value df Sig. 

Experimental Group 30 4.50 0.60 3.78 58 0.001** 

Control Group 30 3.80 0.72    

Analysis of Table (2): 
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 The results indicate a statistically significant difference at p < 0.001 between the 
experimental and control groups, suggesting that AI enhances creativity in autistic 
children. 

Research Question 2: To what extent does AI improve verbal and non-verbal expression 
in autistic children? 

Independent Sample t-test for Differences in Expression Skills 

Table (3): t-test Results for Measuring Expression Levels 

Group N Mean Standard Deviation t-Value df Sig. 

Experimental Group 30 4.35 0.65 3.21 58 0.002** 

Control Group 30 3.85 0.70    

Analysis of Table (3): 

 The test results show a statistically significant difference at p < 0.002 in favor of the 
experimental group, supporting the hypothesis that AI enhances verbal and non-verbal 
expression in autistic children. 

Conclusion 

 The study results indicate that AI positively impacts creativity and expression in 
autistic children. 

 The technological tools used were effective, according to teachers and specialists. 
 Some challenges remain, such as the high costs of technology and the need for 

continuous supervision. 

 

 

Discussion of Findings from the Researcher’s Perspective 

1. The Role of AI in Enhancing Creativity 

The results show that autistic children who used AI tools demonstrated significant 
improvements in their ability to think creatively, produce new ideas, and engage in artistic 
activities. This aligns with previous studies that emphasized the role of smart applications 
and interactive robots in fostering creativity in children with special needs (Cabibihan et al., 
2013). 

2. Improving Verbal and Non-Verbal Expression 

The findings suggest that AI helped children express their emotions and thoughts more 
effectively, whether through language or alternative methods like illustrations, gestures, and 
body language. This supports previous research indicating that AI can enhance 
communication skills in autistic children (Grynszpan et al., 2014). 
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3. Effectiveness of Technological Tools Used 

Teachers and specialists rated AI-powered tools, such as interactive robots and virtual reality 
applications, as effective in supporting children’s development. These tools provided 
engaging and adaptive learning experiences, making them more effective than traditional 
methods. 

4. Challenges in Using AI for Autism Education 

Despite its benefits, the study highlights key challenges, including: 

 The need for continuous supervision from teachers and parents. 
 Difficulties in adaptation for some children. 
 The high cost of AI-powered tools, limiting accessibility. 

Recommendations Based on the Findings 

1. Integrating AI into educational curricula by developing interactive programs 
tailored to autistic children. 

2. Training teachers and parents to effectively use AI applications to support children's 
development. 

3. Developing AI tools that cater to individual differences in autistic children. 
4. Conducting further research to explore best practices for implementing AI in diverse 

educational settings. 
5. Collaboration between developers and special education experts to ensure AI 

programs meet autistic children's unique needs. 

In conclusion, AI presents a promising opportunity to enhance creativity and expression in 
autistic children. However, its successful implementation requires additional efforts to ensure 
sustainable and effective use. By leveraging modern technology appropriately, more inclusive 
and supportive educational environments can be created for this group of children. 
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