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Abstract

Virtual Reality (VR) offers innovative approaches to motor skill development in special
education, providing advantages over traditional methods. A survey examining VR use in
special education was conducted and the findings were related to the existing literature. Most
participants were experienced special education teachers working with adolescents aged 13-
18 with various developmental, cognitive, and motor skill challenges. Common motor skill
deficits included difficulties with fine motor skills (writing and handling small objects) and
gross motor skills (running, jumping, and spatial awareness). VR contributes to motor skill
development by providing an interactive and inclusive learning experience, adaptability, and
personalization, and increasing motivation and engagement. Challenges and limitations of VR
include cost and accessibility issues, as well as technical constraints, such as difficulty
distinguishing between the virtual and real worlds. Recommendations for VR system features
include customization of gross and fine motor skills and accessibility features. Effective VR
exercises for motor skill development include walking and running simulations, hand-eye
coordination activities, and gross motor exercises. To increase the impact and adoption of VR
in special education, customizable systems suitable for fine and gross motor skills should be
developed, user-friendly features should be integrated, and further research should be
conducted to enhance the transfer of VR skills to the real world.

Introduction

The integration of technology into education has brought about great innovations,
especially in the field of special education. Virtual Reality (VR) offers innovative approaches to
motor skill development for special education students, providing significant advantages over
traditional educational methods. This report discusses the results of a survey examining the
use of VR in special education and relates these findings to the existing literature. This report
includes the perceived benefits of VR on motor skill development, the challenges
encountered, and recommendations for the effective use of this technology. The role of VR in
education is evaluated based on the experience of professionals working in special education.
Virtual reality allows the simulation of real-world situations by presenting the user with a
three-dimensional and interactive world. In special education, this technology provides safe,
controllable, and repeatable learning experiences to students with motor and cognitive
disabilities. The literature emphasizes that VR is an effective tool for improving motor skills in
conditions such as cerebral palsy, autism spectrum disorder (ASD), and developmental
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coordination disorder (DCD). Motor skills are critical for an individual to independently
perform activities of daily living. A distinction can be made between fine motor skills (writing
and playing with small objects) and gross motor skills (walking, running, and balancing). Fine
motor skills involve precise movements involving small muscle groups, and children with
autism spectrum disorder or developmental coordination disorders have difficulties
developing these skills. VR promotes neuroplasticity (the brain's ability to form new neural
connections in response to learning and practice) as it allows repetitive practice of these skills.
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A survey conducted with educators specializing in special education revealed that most
participants were experienced teachers with over 10 years in the field, lending significant
weight to their insights. These respondents were experts in areas closely related to special
education, underscoring the relevance of their perspectives on working with children who
have special needs. Most are Special Education Teachers, while a few holds broader roles, such
as Deputy Principals or General Teachers, indicating their comprehensive understanding of
both the educational requirements and therapeutic interventions necessary for addressing
specific deficits. Experience levels among participants vary from to 1-3 years to over 10 years,
with a notable concentration of respondents boasting more than a decade of experience. This
diversity in expertise captures a balanced view, incorporating insights from both new
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professionals and those with extensive experience. All respondents worked with adolescents
aged 13-18 years, focusing on a range of developmental, cognitive, and motor skill challenges.
This commonality highlights shared issues, such as the transition to adulthood and the
necessity for targeted interventions to prepare these adolescents for independent living and
vocational tasks.

Findings
Observed Common Motor Skill Deficits
Difficulties with Fine Motor Skills

Teachers who participated in the survey reported that students had serious difficulties
with fine motor skills such as writing, handling small objects, and using kitchen utensils. These
difficulties are common among students with autism and developmental coordination
disorder. Fine motor skills play a critical role in activities that require hand-eye coordination,
and deficiencies in these skills can negatively affect students' educational and daily life
performance.

Difficulties in Gross Motor Skills

Gross motor skills are movements involving large muscle groups that require balance,
coordination, and planning. The experts surveyed indicated that students had deficits in
activities, such as running, jumping, and spatial awareness. The difficulties experienced by
children with developmental disorders in balance and movement planning show that VR has
the potential to make significant contributions to these areas.

Using Kitchen Spatial
Utensils Awareness
Handling Small ,ﬁoﬁ Jumping
Objects T Difficulties
Writing ]‘H_l Running
Difficulties Difficulties
B\ 5
Fine Motor Skills Gross Motor Skills

VR can address specific motor skill deficits in special education.
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Contributions of Virtual Reality to Motor Skill Development
Interactive and Inclusive Learning Experience

VR allows students to practice their motor skills repeatedly in a safe and controlled
environment. The teachers emphasized that VR allows students to simulate activities such as
walking, running, or jumping. VR allows students to concentrate only on motor tasks, thereby
reducing their cognitive load. VR-based rehabilitation has been shown to support motor
learning and improve motor tasks.

Adaptability and Personalization

One of the greatest advantages of VR is that it can be customized for individual needs.
The ability to offer customized levels of difficulty for students' motor deficits is another area
in which VR has great potential. Adaptive learning technologies are increasingly used in special
education and offer learning environments that can be shaped according to individual needs.

Increasing Motivation and Engagement

While repetitive tasks can become boring in traditional therapy sessions, the interactive
nature of VR encourages students to continue with motor-skill exercises. The literature
highlights that VR gamified environments increase students' motivation to adhere to therapy
programs and lead to better outcomes. The addition of fun and engaging elements can lead
to better student performance.
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Challenges and Limitations of Virtual Reality
Cost and Accessibility Issues

The respondents indicated that the VR systems were costly. The cost of hardware,
software, and maintenance is a significant barrier, especially for schools that lack adequate
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financial support. Furthermore, the infrastructure required for VR technology (e.g., high-
speed Internet and adequate space for VR installation) complicates its widespread adoption.

Technical Constraints

Some participants noted that students may have difficulty distinguishing between the
virtual and real worlds. This is a significant problem, particularly for students with autism.
Some difficulties have been observed for students in transferring the motor skills they have
learned in VR to the real world. It has also been reported that VR use may cause motion
sickness in some students, and that long-term use may have physical limitations.
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Balancing the challenges of VR in education.

Recommendations for VR System Features
Customization for Gross and Fine Motor Skills

VR systems should be customized to accommodate gross motor activities such as
walking and climbing, and fine motor skills such as writing and object manipulation.

Accessibility Features

Integrating simplified control mechanisms such as voice commands or haptic feedback
into VR systems can improve the usability of students with motor and cognitive disabilities.

Universal design principles should be applied to ensure that all students can benefit from
these systems.

Effective VR Exercises for Motor Skill Development
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According to the survey results, the following VR activities can support motor skill
development.

= Walking and Running Simulations: Walking and running exercises in different virtual
environments can improve students' spatial awareness and balance.

= Hand-Eye Coordination Activities: Games that require grasping objects or tools can
be useful for developing fine motor control.

= Gross Motor Exercises: Virtual obstacle courses, climbing, jumping, and activities
that require balance can increase gross motor skills and coordination of large
muscles.

How to design an effective VR
system for motor skill development
in students?

Customization Accessibility

Accommodate gross and
fine motor activities.

Integrate simplified controls
for students with disabilities.
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Effective Exercises

Include walking, hand-eye
coordination, and gross
motor activities.

Conclusion

VR offers an interactive, motivating, and customizable platform that supports motor skill
development in special education students. However, for VR to be widely adopted, some
issues need to be resolved, such as the cost, accessibility, and transferability of skills acquired
in the virtual world to the real world. Based on the survey results, the following
recommendations were made:

= Customizable VR systems that are suitable for fine and gross motor skills should be
developed.

= User-friendly features should be integrated to reduce costs and increase VR
accessibility.

= Further research should be conducted to increase the transfer of the motor skills
learned in VR to the real world.

The implementation of these recommendations may increase the impact of VR on motor
skill development in special education and make this technology more widespread.



