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Abstract 

Virtual reality (VR) has emerged as a promising tool for enhancing motor skill 

training in children with special educational needs (SEN). This qualitative case study 

explored the perspectives and experiences of experts regarding the integration of VR 

technology into motor skill training for children with SEN. This study aimed to 

investigate the perceived benefits, challenges, and adaptability of VR in supporting 

motor skill development in diverse educational and therapeutic settings. Semi-

structured interviews were conducted with 20 purposively sampled experts, including 

special education teachers and occupational therapists. Thematic analysis of the 

interview data revealed several key themes, including the potential of VR to provide 

engaging, personalized, and repetitive practice opportunities; the challenges of cost, 

accessibility, and teacher training; and the need for adaptability to accommodate 

various types of SEN. The participants emphasized the importance of collaboration 

between educators, therapists, and technology developers to create effective VR 

interventions. These findings suggest that while VR offers unique advantages for motor 

skill training, its successful implementation requires careful consideration of individual 

needs, resource availability, and professional development.  
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Introduction 

The integration of advanced technologies into educational practices has 

facilitated the development of innovative methods to accommodate diverse learning 

needs. Among these technologies, virtual reality (VR) is notable for its immersive and 

interactive capabilities that provide unique opportunities to enhance learning 

experiences. VR has elicited particular interest in special education, where it has 

demonstrated potential as an effective tool for developing motor skills in children with 

special educational needs (SEN). Children who experience physical, cognitive, or 

developmental challenges often require individualized and engaging learning 

approaches. Traditional methods for motor skills training, however, may not adequately 

address their diverse needs, necessitating innovative solutions, such as VR, that can 

adapt to varying abilities and learning styles (Smith & Jones, 2020; Brown et al., 2019). 

Motor skills are essential for children's physical, cognitive, and social 

development. These skills form the foundation for a child's ability to perform daily 

activities, participate in sports, and engage in academic tasks such as writing and 

utilizing tools. Children with Special Educational Needs (SEN), particularly those with 

conditions such as autism spectrum disorder, cerebral palsy, or developmental 

coordination disorder, frequently experience difficulties in acquiring motor skills at the 

same rate or in the same manner as their typically developing peers (Green et al., 

2021). Research indicates that the efficacy of conventional training programs can be 

limited by the frequent lack of flexibility and engagement necessary to address the 

diverse challenges faced by SEN students. Furthermore, the requirement for repeated 

task-specific practices may not be adequately supported by traditional methods, 

potentially leading to frustration and disengagement among children (Miller et al., 

2020). 
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In contrast, VR offers a simulated, controllable environment in which students can 

practice motor tasks in a virtual world that replicates real-life activities. VR technology 

presents several key advantages: it can be tailored to the specific needs of individual 

students, it allows for repetitive practice without physical strain, and it provides 

immediate feedback, all of which are critical for motor learning (Fidan & Genç, 2023). 

For instance, VR has been utilized successfully in rehabilitation settings, where 

children with motor impairments practice fine motor skills, such as grasping objects, or 

gross motor skills, such as balance and coordination (Silva et al., 2020). Furthermore, 

VR systems can create engaging game-like environments that motivate children to 

practice skills for extended periods with greater enthusiasm than traditional methods 

(McMahon et al., 2020). This adaptability is particularly beneficial for children with SEN, 

who often require more personalized learning experiences (Johnson & Stevens, 2022). 

Despite the potential of VR, there is a notable gap in the literature regarding its 

widespread implementation in educational settings, particularly in children with SEN. 

While several studies have demonstrated the short-term benefits of VR in motor skills 

training, the long-term outcomes remain unclear (Davis & Carter, 2021). Additionally, 

VR technology can be costly to implement, requiring schools to invest in hardware, 

software, and teacher training. There are also concerns regarding the effective 
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adaptation of VR for children with more severe disabilities or cognitive impairments, as 

well as the accessibility of these technologies in under-resourced educational 

environments (Miller et al., 2020). 

 

Research Justification 

Given the discrepancy between the potential benefits of VR and its practical 

implementation, it is imperative to understand the perspectives of experts in the fields 

of special education, rehabilitation, and technological development. Elucidating their 

experiences and challenges in integrating VR into motor skills training will provide 

valuable insights into the feasibility and efficacy of VR for SEN students. This 

investigation aimed to address this gap by collecting and analyzing the views of 

professionals who have either implemented or studied the use of VR in educational 

and therapeutic contexts. In doing so, it seeks to contribute to the expanding body of 

literature that supports the development of more adaptive, effective, and scalable 

solutions for children with SEN. 
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Literature Summary 

Previous studies have highlighted the potential benefits of VR in motor-skill 

training for children with various disabilities. For example, Silva et al. (2020) found that 

children with ASD showed significant improvements in fine motor skills after engaging 

in VR-based tasks that simulated real-world activities, such as manipulating virtual 

objects. Another study by Fidan and Genç (2023) demonstrated that children with 

cerebral palsy exhibited enhanced balance and coordination through VR games that 

encouraged whole-body movements. However, many of these studies emphasized 

short-term gains and often relied on small sample sizes, limiting the generalizability of 

their findings to larger populations. Furthermore, studies such as those by McMahon 

et al. (2020) and, Johnson and Stevens (2022) have noted the challenges of scaling 

VR interventions. Although the initial outcomes are promising, questions remain 

regarding the long-term sustainability of these interventions and whether they can be 

adapted to various types of SEN, including those with severe cognitive or physical 

impairments. These studies indicate the need for further investigation into how VR can 

be integrated into daily educational practices and how educators can be trained to 

effectively utilize this technology in diverse classroom settings. 

 

Study Aims 

This study aimed to investigate expert opinions and experiences regarding the 

integration of VR technology into motor skill training for children with SEN. Specifically, 

it seeks to address the following research question: 

1. What are the perceived benefits of utilizing VR for motor skill training in 

children with SEN? 

2. What challenges do professionals encounter when implementing VR 

technology in educational or therapeutic settings? 

3. How can VR be adapted to meet the specific needs of children with varying 

types of SEN? 

By addressing these questions, this research provides a comprehensive 

understanding of the role VR can play in supporting motor skill development and offers 
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recommendations for enhancing the implementation of VR-based interventions in both 

educational and rehabilitation contexts. 

 

 

Methodology 

Research Design 

This study employed a qualitative case study design to investigate the 

perspectives and experiences of experts regarding the integration of virtual reality (VR) 

technology into motor skill training for children with special educational needs (SEN). 

A qualitative approach is appropriate for this research, as it facilitates an in-depth 

exploration of the subjective insights, perceptions, and practical experiences of 

professionals who are directly involved in VR technology in educational and 

therapeutic contexts. The case study design enables a comprehensive examination of 

expert opinions within specific professional and cultural contexts, providing rich, 

context-sensitive data that can contribute to a nuanced understanding of the potential 

challenges of VR integration in SEN motor skills training (Creswell & Poth, 2018). 
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Participants 

The study sample comprised 20 experts from five countries: Turkey, Spain, 

Poland, Italy, and Greece. These participants were selected based on their expertise 

in areas such as special education, motor skills rehabilitation, VR technology 

development, or the intersection of these fields. The selection process employed a 

purposive sampling method, which ensured that only individuals with relevant 

professional experience and knowledge of the integration of VR technology into SEN 

motor skills training were included in the study (Patton, 2015). By incorporating experts 

from multiple countries, this study also aimed to gather a diverse range of perspectives 

and examine how cultural and contextual factors influence the implementation of VR 

in different settings. 

 

Data Collection 

Data were collected through semi-structured interviews, which provided a 

flexible, yet focused approach for obtaining in-depth information. The semi-structured 

format allows for the exploration of pre-defined topics while giving participants the 

opportunity to elaborate on their experiences, offer detailed insights, and introduce new 

aspects that may not have been anticipated by the researcher. The interviews were 

guided by an interview protocol designed to address key themes, such as perceived 

benefits and challenges of virtual reality in motor skills training, specific experiences 

with virtual reality implementation, and recommendations for future applications. Each 

interview lasted between 45 minutes and one hour and was conducted in their native 

language or English, depending on the participants' preference. Interviews were 

recorded and transcribed verbatim to ensure accuracy in data analysis. 
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Data Analysis 

The collected data will be analyzed using descriptive analysis, a method that 

involves identifying, organizing, and summarizing the patterns and themes that emerge 

from the data (Elo & Kyngäs, 2008). Following the transcription of the interviews, the 

researcher conducted a thorough examination of the transcripts to familiarize 

themselves with the content and identify initial categories. Codes will be developed 

based on recurrent themes and patterns, which will then be organized into broader 

themes that address the research questions. Descriptive analysis focuses on capturing 

the complexity of experts' experiences, ensuring that the findings remain grounded in 

empirical data rather than imposing external theoretical frameworks. This process is 

iterative, involving the continuous refinement of codes and themes as the analysis 

progresses. To enhance the validity of the findings, member checking will be 

employed, wherein participants will be given the opportunity to review and provide 

feedback on the analysis to ensure that their perspectives are accurately represented 

(Lincoln and Guba 1985). Additionally, peer debriefing was used to ensure that the 

coding and interpretation processes were consistent and unbiased. 
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Ethical Considerations 

This study adhered to ethical guidelines to ensure the protection and rights of all 

participants. Prior to participation, all experts were provided with a comprehensive 

explanation of the research objectives, methodologies, and potential risks and benefits. 

Written informed consent will be obtained from each participant, and they will be 

assured of their right to withdraw from the study at any juncture without any 

repercussions. Anonymity and confidentiality were rigorously maintained throughout 

the investigation. All interview recordings, transcripts, and other data will be securely 

stored, and identifying information will be removed during the transcription process to 

safeguard participants' identities. 

 

Findings 

Important Motor Skills to Improve the Quality of Life and Education of Children 

with Special Educational Needs 

Enhancing motor skills is crucial for improving the quality of life and education of 

children with special needs. The essential components include fine and gross motor 

skills, balance and coordination, manual dexterity, motor planning and spatial 

perception, self-care and independence, sensory integration, and nonverbal 

communication and play skills. These elements contribute to physical, cognitive, and 

social growth. Traditional methods, such as occupational and physical therapy, have 

limitations, including lack of engagement, resource constraints, limited generalization, 

and passive participation. Children with special needs require engaging, adaptable, 

and active participation strategies to overcome these limitations and enhance their 

motor skills in real-world settings. A comprehensive approach incorporating these 

strategies is essential for improving their quality of life and education; supporting their 

physical, cognitive, and social development; and enhancing their ability to navigate and 

participate in their environment. Based on the analysis of the participants' responses 

regarding the most crucial motor skills for enhancing the quality of life and education 
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of children with special educational needs, several key themes and common 

perspectives emerged. 

1. Fine and Gross Motor Skills: The majority of participants emphasized the 

significance of fine motor skills (e.g., gripping, writing, manipulating small 

objects) and gross motor skills (e.g., walking, running, jumping). These skills are 

critical for fostering independence, participation in daily activities, and inclusion 

in educational and social environments. 

2. Balance and Coordination: Numerous experts have highlighted balance and 

coordination as fundamental motor skills. These are essential for physical 

activities such as standing, sitting, and walking, which are crucial for everyday 

tasks and participation in sports and recreational activities. 

3. Manual Dexterity and Object Manipulation: Several experts have 

emphasized the importance of manual dexterity and object manipulation. The 

ability to manipulate objects is considered vital for both cognitive development 

and motor skill enhancement, as it enables children to interact with their 

environment and perform essential tasks such as dressing and eating. 

4. Motor Planning and Spatial Perception: The capacity to plan and execute 

motor tasks, along with spatial perception, was deemed vital for navigating the 

environment and performing coordinated movements. This also plays a role in 

visual-motor coordination, which is important for academic tasks such as 

reading and writing. 

5. Self-Care and Independence: Independence in daily life activities, such as 

personal care, dressing, and feeding, was consistently mentioned. The 

development of these motor skills not only improves the child's autonomy, but 

also enhances their quality of life by reducing their dependence on others. 

6. Sensory Integration: Sensory integration, which involves processing and 

interpreting sensory information, is a crucial component of motor skill 

development. This skill impacts a child's ability to function in both physical and 

virtual environments and supports overall motor coordination. 
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7. Non-Verbal Communication and Play Skills: Some experts also noted the 

importance of non-verbal communication, including gestures and body 

expressions, and play skills for fostering social interaction, motor coordination, 

and cognitive development. 

In summary, the experts concurred that a holistic approach to motor skill 

development, focusing on fine and gross motor skills, balance, coordination, and 

independence, is essential for enhancing the quality of life and educational 

opportunities for children with special needs. These skills are interconnected, 

influencing both physical and cognitive growth, as well as social inclusion. 

 

 

Effective and İneffective Aspects of Traditional Methods in Addressing Motor 

Skills 

Educating children with special needs is a critical societal responsibility, wherein 

motor skills significantly enhance their quality of life and educational outcomes. This 

study examined the significance of motor skills, including fine and gross motor skills, 

balance, coordination, manual dexterity, motor planning, spatial perception, self-care, 

independence, sensory integration, and nonverbal communication and play skills. The 

limitations of conventional methods such as occupational and physical therapy will be 

analyzed, and a more comprehensive approach to motor skill development will be 
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proposed to address these limitations in real-world contexts. The paper concludes with 

recommendations for future research and practical applications. Expert interviews 

regarding the efficacy of traditional motor skill training in children with special needs 

revealed a consensus that although beneficial, these methods have significant 

limitations. Conventional approaches, such as occupational and physical therapy, have 

effectively improved fine and gross motor skills, coordination, and other motor 

functions through structured repetitive activities. Researchers concur that these 

methods are efficacious because of their emphasis on practical experience and 

adaptability to individual needs, leading to substantial improvements when 

appropriately applied. However, researchers have also identified several limitations of 

these conventional methods: 

1. Lack of Engagement and Motivation: Traditional methods can occasionally 

be monotonous and uninspiring for children, potentially leading to 

disengagement and impeding progress. This lack of motivation may hinder the 

long-term sustainability of training. 

2. Resource and Time Constraints: Many traditional intervention programs 

require significant time and resources, which can be challenging for families and 

institutions to maintain over an extended period. 

3. Limited Generalization: A critical issue is the challenge of translating skills 

learned in therapy into real-world settings. Children often experience difficulty 

in applying their motor skills outside controlled environments. 

4. Passive Participation: Traditional methods tend to emphasize adult-directed 

instruction, providing limited opportunities for active child involvement or 

independent decision-making. This can potentially restrict a child's ability to 

engage deeply in the learning process. 

5. Inflexibility and Focus on Limitations: Some researchers argue that 

traditional approaches can be excessively rigid, not fully adapting to the 

individual child's abilities and strengths. Additionally, there is a tendency to 

focus on children’s limitations rather than on promoting their potential. 
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6. Outdated Practices: There is growing recognition that traditional methods may 

not always reflect the latest research or technological advancements. This lack 

of innovation can potentially restrict the overall effectiveness of these programs. 

Given these limitations, numerous researchers have proposed that traditional 

methods should be supplemented with more contemporary, individualized, and 

engaging approaches such as the utilization of virtual reality or other interactive 

technologies. These innovations could potentially enhance motivation, provide more 

diverse and immersive practice opportunities, and facilitate children's active 

participation in their learning process. 

 

 

Effective Innovative Methods or Technologies to Develop Motor Skills 

Based on expert interviews regarding innovative methods and technologies for 

enhancing motor skills in children with special education needs, a consensus emerges 
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highlighting the efficacy of several advanced approaches. Experts concur that while 

traditional methods continue to play a significant role, innovative technologies have 

introduced more effective and engaging modalities to enhance motor skills in children 

with special education needs. Several methods have been identified as particularly 

promising in this domain. 

1. Virtual Reality (VR): Multiple experts emphasize the benefits of VR in providing 

interactive and adaptive experiences. VR creates immersive environments 

where children can practice motor skills in engaging controlled settings. This 

technology not only motivates children through its interactive nature but also 

allows for personalization of tasks based on the child's needs and abilities. 

2. Gamification and Adaptive Gaming Devices: The utilization of adaptive 

gaming devices such as modified joysticks or motion-tracking controllers has 

demonstrated effectiveness in making motor skill practice more engaging and 

motivating for children. By incorporating elements of play, these technologies 

help sustain engagement while improving fine motor skills and coordination. The 

inclusion of therapeutic video games designed to enhance motor coordination 

and cognitive skills has also been noted as a valuable tool. 

3. Computer-Assisted Technology (CAT): Devices such as iPads and tablets, 

along with educational applications, are frequently mentioned for their role in 

improving fine motor skills, visual-motor coordination, and nonverbal 

communication. These technologies provide versatile tools that can be tailored 

to individual needs, offering both practice and feedback in real time. 

4. Augmented Reality (AR): AR applications have also been explored for motor 

skill development. By overlaying visual guides or instructions on physical 

objects, AR facilitates children's practice of specific movements in a manner that 

bridges the gap between digital instruction and real-world activities. 

5. Robotic Technology: In conjunction with VR, robotic systems are regarded as 

a powerful addition to therapy, assisting children in performing motor tasks with 

greater precision while reducing the physical burden on therapists. This synergy 
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of technologies provides a comprehensive, engaging, and effective training 

environment. 

6. Neuroplasticity and Activity-Based Approaches: Contemporary therapeutic 

approaches focus on stimulating neuroplasticity through task-oriented and 

functional activities. These methods follow a structured progression from simple 

to complex tasks, allowing gradual motor skill acquisition. The gamification 

aspect of this approach engages children in learning through simulations and 

real-world task experience. 

In summary, this consensus perspective emphasizes that technologies such as 

virtual reality (VR), augmented reality (AR), gamification, and assistive devices are not 

merely supplementary tools, but fundamental components of a contemporary, 

engaging, and efficacious approach to motor skill training. These innovative 

methodologies provide motivating, individualized experiences that address both the 

requirements and preferences of children with special educational needs. 
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The Importance of Technology in Children's Motor Skill Development 

Enhancing motor skills can significantly improve the quality of life and education 

of children with special educational needs. These skills encompass fine and gross 

motor abilities, balance, coordination, manual dexterity, motor planning, spatial 

perception, self-care, sensory integration, and nonverbal communication. Essential to 

physical, cognitive, and social development, these motor skills enable effective 

environmental navigation and participation. Traditional interventions such as 

occupational and physical therapy, while supportive, have limitations, including 

insufficient engagement, resource constraints, limited generalization, and passive 

participation. Children with special needs require engaging and adaptable strategies 

that encourage active participation to overcome these limitations and enhance motor 

skill development in real-world contexts. A comprehensive approach incorporating 

engaging and adaptable strategies is crucial for improving the quality of life and 

education. 

One effective method is utilizing technology, such as virtual reality, to create an 

engaging, interactive environment that promotes active participation and motivation. 

Gamification and interactive techniques can enhance the learning experience. 

Furthermore, integrating motor skill development into daily activities, such as play and 

leisure, can naturally enhance these skills while providing social interaction and 

inclusion opportunities. A comprehensive approach that includes engaging and 

adaptable strategies is essential for fostering motor skills that contribute to physical, 

cognitive, and social growth, thereby enhancing the ability of children with special 

educational needs to navigate and participate in their environment. Based on expert 

interviews regarding the potential impact of technology on motor skill development in 

children with special educational needs, several common themes emerged: 

1. Personalization and Engagement: Numerous participants emphasized the 

role of technology in personalizing interventions. Virtual reality (VR) and 

interactive applications facilitated exercises and activities tailored to the 

individual needs of children, which was crucial to the success of the 

interventions. This customization also enhanced motivation by rendering the 
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therapy more engaging and enjoyable, in contrast to traditional methods that 

could be monotonous and disengaging for children. 

2. Improvement in Motor Skills: The experts observed significant improvements 

in motor skills such as hand-eye coordination, manual dexterity, and balance 

when utilizing technology. For instance, a child with cerebral palsy exhibited 

marked improvement in fine motor skills after undergoing VR therapy. Another 

child ’s balance and coordination improved through tailored VR programs. 

3. Motivation and Participation: The interactive and playful nature of technology 

was frequently noted as a key factor in motivating children to participate actively 

in their therapy. Several participants reported that increased engagement led to 

improved therapeutic outcomes. 

4. Feedback and Adaptation: Many technological solutions provide immediate 

feedback, which assists children in maintaining motivation and facilitates 

therapists in adjusting the difficulty of tasks to match the child's progress. This 

feedback loop was considered crucial in helping children make steady 

improvements. 

5. Potential Beyond Special Needs: While most participants emphasized the 

benefits of technology for children with special educational needs, some also 

noted improvements in typically developing children. For example, one expert 

mentioned that games such as "Just Dance" helped typically developing 

children improve their hand-foot coordination. 

In summary, experts concur that technology, particularly when personalized and 

engaging, can significantly enhance motor skill development in children with special 

educational needs. This promotes motivation, participation, and steady improvement 

in a manner that traditional methods sometimes fail to achieve. 
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Deficiencies In Technological Applications 

Motor skills are essential for children with special educational needs, as they 

contribute to physical, cognitive, and social development. Traditional methods, such 

as occupational and physical therapy, have limitations that impede motor skill 

development. A comprehensive approach incorporating engaging and adaptable 

intervention strategies is necessary to address these limitations and enhance motor 

skill development in real-world contexts. This paper examines the significance of motor 

skills, including fine and gross motor skills, balance and coordination, manual dexterity, 

motor planning, spatial perception, self-care, independence, sensory integration, and 

nonverbal communication and play skills. It also discusses the limitations of traditional 

methods and proposes a comprehensive approach to motor skill development in 

children with special educational needs. Based on expert interviews regarding the 

limitations of virtual reality (VR) and other technological applications for motor skill 

training in children with special educational needs, several common concerns were 

identified. 

1. Accessibility Issues: A significant challenge is the physical accessibility of VR 

and other technologies. Many devices require precise motor control, which can 
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be challenging for children with motor limitations. Barriers related to device 

compatibility also exist, with some technologies requiring gestures or 

movements that cannot be performed by all children . 

2. Customization Limitations: Many technologies lack adequate 

personalization, failing to adapt to the individual needs and abilities of each 

child. This reduces the effectiveness of the applications, as they do not address 

the specific challenges faced by children with different motor or cognitive 

difficulties. 

3. User Experience and Fatigue: Some participants noted that prolonged use of 

VR devices can lead to fatigue, eye strain, dizziness, and disorientation. In 

addition, the interface design is often not optimized for users with motor 

disabilities, making it difficult for them to navigate or control the system. 

4. Cost and Accessibility: High costs associated with VR and other technological 

tools make them inaccessible to many families and educational institutions. This 

financial barrier limits the widespread adoption of these tools, particularly in 

resource-limited settings. 

5. Lack of Interactivity and Engagement: Several participants indicated that 

some applications were not sufficiently engaging or interactive to maintain the 

child's interest, which can result in reduced motivation and participation. 

6. Integration with Real Life: Experts have emphasized that while technological 

applications are useful in controlled environments, transferring skills and 

progress to real-life scenarios remains a challenge. This lack of integration limits 

the practical benefits of technology for improving motor skills. 

7. Training and Technical Support: There lack of proper training for teachers 

and therapists on how to effectively use these technologies, and technical 

support is often limited. This hinders the full potential of these applications in 

therapeutic and educational settings. 

In summary, the common limitations identified by experts pertain to accessibility, 

customization, engagement, cost, and the ability to translate the progress made in 

virtual environments into real-life improvements. Addressing these issues is crucial for 



   

"The European Commission's support for the production of this publication does not constitute an 
endorsement of the contents, which reflect the views only of the authors, and the Commission 
cannot be held responsible for any use which may be made of the information contained therein."  
 

maximizing the benefits of technology for motor skill development in children with 

special needs. 

 

 

Applicability of VR in Motor Skills of Children with Various Disabilities 

This study explores the significance of motor skills, including fine and gross motor 

skills, balance and coordination, manual dexterity, motor planning, spatial perception, 

self-care, independence, sensory integration, and non-verbal communication and play 

skills, in enhancing the quality of life and education of children with special educational 

needs. The limitations of traditional methods such as occupational and physical 

therapy will be examined, and a holistic approach to motor skill development will be 

proposed to address these limitations and enhance motor skill development in real-

world settings. The paper concludes with recommendations for future research and 

practical applications to support children with special educational needs. The experts 

interviewed provided diverse insights into the potential of Virtual Reality (VR) to 

address the motor skills of children with various disabilities. A consensus emerged 

from their responses, highlighting several key elements: 
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1. Personalization and Customization: Most participants emphasized the 

necessity for VR environments to be adaptable to each child's individual needs. 

These environments should allow adjustments in the difficulty, intensity, and 

duration of tasks, enabling children to engage in exercises that are appropriate 

for their specific motor skill levels. VR's capacity of VR to offer tailored 

experiences has been noted as a significant advantage for supporting diverse 

abilities. 

2. Motivation and Engagement: Immersive and interactive experiences provided 

by VR can substantially increase motivation among children. Gamification, 

presenting exercises in the form of games, was highlighted as a method to 

maintain children's engagement and increase their willingness to practice. The 

implementation of reward systems and achievements further incentivizes 

participation. 

3. Safety and Controlled Environment: VR creates a secure, controlled space 

where children can practice motor skills without the risk of injury. This controlled 

environment allowed them to focus on improving their abilities without external 

distractions or potential hazards. 

4. Progress Tracking and Feedback: Immediate feedback was deemed crucial 

for allowing children to make adjustments in real time, facilitating their progress. 

The ability of VR to objectively measure progress is considered a valuable tool 

for tracking development over time. 

5. Tactile Feedback and Haptic Devices: One participant suggested that 

integrating haptic devices into VR could provide tactile feedback, enhancing 

children's perception of movement and coordination, thereby further improving 

their motor skills. 

6. Integration with Traditional Methods and AI: Some participants expressed 

the importance of combining VR with traditional therapy methods, particularly 

for children with sensory issues. The potential of integrating artificial intelligence 

was also mentioned, as it could assist in monitoring a child's motor skill level 
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and suggest personalized improvements based on their strengths and 

weaknesses. 

7. Accessibility and Continuity: Making the technology accessible at home 

could extend the benefits of VR beyond clinical settings, allowing children to 

continue therapy in their everyday environments. 

In summary, the experts collectively viewed VR as a powerful tool for motor skill 

development in children with disabilities, emphasizing the importance of 

personalization, motivation, feedback, safety, and accessibility, while also considering 

how it can complement traditional therapeutic approaches. 

 

 

Safety Concerns or Precautions When Using VR Technology with Children with 

Special Educational Needs 

The experts provided several insights into the safety concerns and precautions 

that should be taken when utilizing Virtual Reality (VR) technology with children who 

have special education needs. From their responses, a common set of concerns and 

recommendations can be derived. 



   

"The European Commission's support for the production of this publication does not constitute an 
endorsement of the contents, which reflect the views only of the authors, and the Commission 
cannot be held responsible for any use which may be made of the information contained therein."  
 

1. Initial Assessment and Monitoring: One of the primary points emphasized 

was the importance of conducting a comprehensive initial assessment of each 

child's psychological, cognitive, and physical conditions. This assessment 

would facilitate the identification of any pre-existing conditions that might be 

adversely affected by VR, such as sensory sensitivity or balance disorders. 

Continuous monitoring of the child's physical and emotional responses during 

VR sessions is also recommended to ensure their well-being. 

2. Content Customization: The content utilized in VR should be age-appropriate 

and tailored to each child's needs. Excessively stimulating, confusing, or 

frightening content should be avoided. Personalizing the content based on the 

child's preferences and limitations can help mitigate potential adverse effects. 

3. Session Duration and Breaks: Limiting the duration of VR sessions to prevent 

issues such as eye strain, dizziness, or disorientation is frequently mentioned. 

Initiating with shorter sessions and gradually increasing the time while ensuring 

frequent breaks can help prevent discomfort. This gradual introduction was 

deemed particularly important for children with sensory sensitivity. 

4. Physical Space and Equipment Safety: Precautions should be implemented 

to ensure that the physical space where the child uses VR is free from obstacles 

and hazards. The VR equipment should be comfortable, adjustable, and 

suitable for children. Additionally, establishing clear physical space boundaries 

relative to the virtual environment was suggested to prevent accidents such as 

falls. 

5. Sensory Sensitivities and Adjustments: VR settings, including brightness 

and volume, should be carefully adjusted to minimize overstimulation. For 

children with sensory sensitivity, it is essential to create a sensorially balanced 

environment that does not overwhelm them. 

6. Side Effects and Health Considerations: Experts mentioned potential side 

effects such as dizziness, nausea, and eye strain, particularly due to strain on 

the visual and vestibular systems. Evaluating a child's visual and vestibular 

systems prior to VR use and gradually introducing them to the technology are 

suggested. Special caution should be exercised to avoid triggering conditions 

such as epilepsy. 
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7. Staff Training and Child Education: Ensuring that staff are adequately trained 

in both VR technology and identifying potential problems is considered crucial. 

Additionally, children should be instructed on how to safely use VR equipment 

and how to communicate any discomfort they experience. 

8. Limited Use to Prevent Addiction: One concern raised was the possibility of 

addiction to VR technology. Limiting the use of VR, particularly for children 

prone to becoming overly immersed, has been suggested as a preventative 

measure. 

In summary, the experts collectively emphasized the need for thorough initial 

assessments, personalized content, session time limits, physical and sensory 

precautions, and continuous monitoring to ensure the safety of children with special 

educational needs when utilizing VR technology. 
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Integration of VR Into Existing Therapy or Training Frameworks 

The participants provided diverse yet complementary perspectives on the 

integration of Virtual Reality (VR) into therapeutic and educational frameworks for 

children with special education needs. The following synthesis represents a consensus 

view derived from their responses: The integration of Virtual Reality (VR) into existing 

therapeutic and educational frameworks necessitates a multifaceted approach. A 

comprehensive initial assessment is crucial for identifying each child's specific needs, 

ensuring that VR tools are tailored to address these individual requirements. 

Interdisciplinary collaboration encompassing occupational therapists, speech 

therapists, psychologists, and educators is essential to designing effective VR 

programs that can be incorporated into Individualized Education Plans (IEP) and 

Individualized Family Service Plans (IFSP). 

The immersive nature of VR presents unique opportunities to create simulated 

environments in which children can practice real-world skills in a controlled and 

engaging setting. These virtual environments can be used both educationally and 

therapeutically to enhance understanding, interaction, and navigation in real-life 

situations. Customizable activities and games have also been identified as key 

features that increase participation and engagement, particularly in rehabilitation 

settings. To support successful integration, VR programs must be accompanied by 

specialized training for therapists and educators, ensuring that they can utilize the 

technology effectively. Financial support, such as government-funded initiatives, can 

increase accessibility by reducing costs and encouraging the domestic manufacturing 

of VR devices. Technical support must also be provided to maintain optimal operation 

and long-term use of VR in educational and therapeutic settings. 

Regular monitoring and evaluation of VR's impact of VR on children’s 

development and learning are essential. Longitudinal studies and feedback from 

participants will facilitate the refinement of programs, ensuring that they continue to 

meet evolving needs. In conclusion, integrating VR with other therapeutic techniques 

and continuous training of professionals will enhance the potential of VR in improving 

motor skills and the overall development of children with special needs. 
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Promising Developments in VR Technology for Education, Especially for 

Children with Special Educational Needs 

The participants identified several promising future developments in Virtual 

Reality (VR) technology that could enhance education, particularly for children with 

special education needs. Below is a synthesis of their insights. 

1. Future advancements in Virtual Reality (VR) technology hold significant 

potential for transforming education for children with special needs. Key 

developments include the integration of Augmented Reality (AR) with VR, 

enabling interactive environments where physical and virtual objects coexist. 

This integration could substantially enhance motor skill training by allowing 

children to manipulate virtual objects in a physical context. 

2. Another promising area is the utilization of Artificial Intelligence (AI) in VR 

platforms, which can automatically adapt educational content based on a child's 

progress. This individualized learning approach ensures that the difficulty and 

focus of lessons evolve with the child's needs, thereby optimizing their 

development. AI can also enhance neuroplasticity by creating personalized, 

adaptive experiences that improve engagement and outcomes. 

3. Brain-computer interfaces (BCI) are anticipated to revolutionize how children 

with severe motor disabilities interact with VR environments, enabling them to 

control virtual spaces using cognitive processes. Neurofeedback technology 

combined with VR can assist children in self-regulating emotional and cognitive 

states, providing additional therapeutic benefits. 

4. Participants also emphasized the importance of haptic feedback, which allows 

users to perceive realistic textures and forces in virtual environments, thereby 

improving the sensory and therapeutic experience. Portable and more cost-

effective VR devices are also crucial for making the technology accessible to a 

broader audience, including educational institutions and families. 

5. Social collaboration within VR environments, such as virtual classrooms and 

teamwork spaces, enables children with special needs to learn and interact in 

socially enriching ways, irrespective of their physical location. Additionally, 
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developing open platforms for educators and therapists to create customized 

content could further personalize the learning experience. 

6. Increased research and the establishment of clinical guidelines are considered 

important steps to ensure the scientific validity and effectiveness of VR 

applications in education and therapy. Personalized vocational training modules 

designed to teach job-related skills could also assist children in developing 

independence and future employment opportunities. 

In summary, the integration of these technologies promises to not only enhance 

motor skills but also address broader educational and therapeutic needs, ultimately 

providing children with special needs a more individualized and effective learning 

experience. 
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Research Areas or Innovations in VR 

The interview participants provided diverse perspectives on research areas and 

innovations within virtual reality (VR) that warrant further exploration, particularly in the 

context of children with special education needs. From their responses, the following 

common themes emerged. 

1. Neuroplasticity and Neurodevelopmental Disorders: There is considerable 

interest in advancing research on how VR can positively influence 

neuroplasticity, particularly in children with neurodevelopmental conditions such 

as autism and ADHD. The participants emphasized the potential of VR to 

support brain development and enhance therapeutic outcomes. 

2. AI Integration for Personalized Learning: The integration of artificial 

intelligence (AI) in VR was frequently mentioned, with an emphasis on how AI 

could adapt educational content in real time, facilitating highly personalized 

learning experiences. Additionally, AI's potential of AI to predict learning 

difficulties and dynamically adjust interventions was highlighted. 

3. Assessment and Therapy: VR's role of VR as a noninvasive tool for assessing 

neurological and psychological conditions was noted, with participants 

advocating for more extensive research in this area. The technology's potential 

for occupational therapy, motor skill training, and sensory stimulation therapy 

(e.g., incorporating olfactory and gustatory feedback) was also identified as a 

key area of interest. 

4. Augmented and Mixed Reality (AR and MR): The potential to combine 

physical and virtual environments through mixed reality (MR) was perceived as 

an opportunity to create immersive, interactive learning experiences. 

Augmented reality (AR) can offer additional visual aids, assisting students in 

grasping abstract concepts more effectively. 

5. Accessibility and Inclusivity: Ensuring that VR technologies are inclusive and 

accessible to children with various disabilities is crucial. Participants 

emphasized the need for user-friendly interfaces that cater to diverse needs, 

enabling broader access to these tools. 
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6. Technological Improvements: Several participants mentioned the importance of 

advancing ergonomic designs and haptic technology to enhance the overall 

experience. The miniaturization of devices, more precise tactile feedback, and 

economic solutions have been highlighted, especially in contexts where VR 

access is limited, such as in developing countries. 

7. Vocational and Rehabilitation Applications: VR's potential in rehabilitation, 

particularly in vocational settings, was emphasized. Further research is required 

to explore the possibility of combining VR with robotic technologies to create 

innovative rehabilitation and training solutions. 

In summary, the prevailing opinion suggests that future VR research should focus 

on its integration with AI; ability to promote neuroplasticity, accessibility, and 

affordability; and expansion into sensory therapies and rehabilitation contexts. There 

is a consensus on the need for more immersive, personalized, and inclusive VR 

solutions, particularly for children with special education needs. 
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Result 

This qualitative case study explored experts' perspectives on the use of virtual 

reality (VR) for motor skill training in children with special educational needs (SEN). 

Through interviews with special education teachers, occupational therapists, and VR 

developers, this study found that VR offers engaging, personalized, and repetitive 

practice opportunities. However, challenges include cost, accessibility, and teacher 

training. Adaptability is crucial for accommodating various types of SEN. The findings 

suggest that successful VR implementation requires consideration of individual needs, 

resources, and professional development.  

This study examines therapists' and VR developers' perspectives on utilizing 

virtual reality in therapy. The literature indicates a consensus that VR provides 

engaging, personalized, and repetitive practices for patients undergoing therapy (Bhatt 

et al., 2024; Chaudhari et al., 2023; Chen et al., 2020; Hacmun et al., 2020; Naqvi et 

al., 2024; Saldana et al., 2020; Singha & Singha, 2024). Despite the recognized 

benefits, challenges persist, such as the necessity for more naturalistic VR hand 

controllers that accommodate user capabilities, underscoring the importance of 

adapting VR to individual needs (Vaezipour et al., 2023; Vaezipour et al., 2023). 

Furthermore, the integration of VR with robotics and artificial intelligence is perceived 

as promising for enhancing therapeutic outcomes, indicating a trend toward multimodal 

and technologically advanced interventions (Bhatt et al., 2024; Chaudhari et al., 2023). 

The reviewed studies corroborate VR's valuable role in providing tailored, engaging 

therapy, but emphasize the necessity for user-focused technological refinement and 

integration with other technologies. These findings underscore the importance of 

ongoing research and development to optimize VR's therapeutic benefits of VR (Bhatt 

et al., 2024; Chaudhari et al., 2023; Chen et al., 2020; Hacmun et al., 2020; Naqvi et 

al., 2024; Saldana et al., 2020; Singha & Singha, 2024; Vaezipour et al., 2023; 

Vaezipour et al., 2023). 

Research has underscored the importance of tailoring virtual reality (VR) to 

individual requirements, resources, and professional development. For instance, VR 

in welding training benefits from adaptable simulations that respond to learner 

feedback and enhance skill acquisition (Heibel et al. 2024). In high-risk industries, such 
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as mining and construction, VR must address occupational health and safety (OHS) 

practices, promoting sustainability (Strzałkowski et al., 2024). VR's broader 

applications of VR demonstrate diverse requirements; in Indonesian SMEs, VR 

enhances language proficiency, which is crucial for business competitiveness 

(Nurhayati et al., 2023). In the US, VR technology selection for training considers ease 

of installation and immersive experiences (Zel & Kongar, 2020). Indian education 

recognizes VR's potential but faces challenges such as budgetary and safety concerns 

(Swargiary, 2023). The VR adoption of the real estate industry during the COVID-19 

pandemic demonstrates its marketing potential (Sahray et al., 2023). The Chinese 

construction industry's VR adoption remains under-researched, indicating the need for 

further investigation (Du et al., 2022). Effective VR implementation requires tailoring to 

training needs, resource allocation, and professional development across industries. 

Studies indicate that VR has a significant potential to enhance learning and operations, 

but careful planning is essential to address specific user and industry challenges (Du 

et al., 2022; Heibel et al., 2024; Nurhayati et al., 2023; Sahray et al., 2023; Strzałkowski 

et al., 2024; Swargiary, 2023; Zel & Kongar, 2020). This study contributes to the 

growing literature supporting innovative, inclusive, and evidence-based approaches to 

motor-skill training for children with SEN. 
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