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Abstract

The design of rehabilitation and educational kindergartens requires a
multidisciplinary approach that integrates architecture, child psychology, rehabilitation
science, and digital visualization technologies. This study presents the exterior design
and animation of a modern kindergarten that accommodates both educational and
therapeutic functions. Emphasis is placed on safety, accessibility, sensory stimulation,
and environmental sustainability. Building Information Modeling (BIM) and real-time
rendering tools are employed to develop a detailed architectural model and dynamic
animations. The results demonstrate that integrating animation into the design process
enhances spatial understanding, improves design validation, and supports the creation

of inclusive and therapeutic environments for children.

1. Introduction

Rehabilitation and educational kindergartens serve children with diverse
developmental needs, including physical, cognitive, and sensory impairments.
Architectural design in such facilities must go beyond standard educational
requirements to incorporate therapeutic spaces, accessibility features, and
psychologically supportive environments.

Exterior design plays a critical role in shaping first impressions, ensuring safety,
and providing outdoor environments that support rehabilitation activities. In parallel,
digital animation technologies enable designers to simulate real-world conditions and

evaluate the effectiveness of design solutions.
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This study focuses on the integration of architectural design and animation in the

development of a modern rehabilitation and educational kindergarten.

2. Literature Review

The design of child-centered and rehabilitation facilities is influenced by several
key principles:

. Inclusive design (Universal Design), ensuring accessibility for all users

. Therapeutic architecture, supporting physical and psychological

development

. Biophilic design, incorporating natural elements to enhance well-being

. Digital visualization technologies, improving communication and
evaluation

Previous research indicates that well-designed environments can significantly

improve learning outcomes and rehabilitation efficiency in children.

3. Methodology

3.1 Site Analysis

The site 1s evaluated based on:

. Safety and distance from traffic

. Environmental conditions (sunlight, noise levels, air quality)

. Availability of outdoor play and therapy areas

3.2 Architectural Design Concept
The kindergarten 1s designed with the following objectives:

. Safe and inclusive environment for children with special needs
. Stimulating and engaging exterior spaces
. Integration of educational and therapeutic functions

The design adopts soft forms, bright colors, and human-scale proportions.
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3.3 Exterior Design Features

Key elements include:

. Low-rise building structure for safety

. Colorful and playful facade design

. Large windows for natural lighting

. Soft landscaping and shaded play areas

. Sensory gardens and therapeutic outdoor zones

3.4 Functional Zoning
The exterior layout includes:
. Main entrance with controlled access

. Outdoor playgrounds (segmented by age and ability)

. Therapy and sensory activity areas
. Green spaces and relaxation zones
. Service and emergency access routes

Circulation paths are designed to be safe, barrier-free, and intuitive.

3.5 3D Modeling

The architectural model is developed using:

. Autodesk Revit (BIM)

. SketchUp / Rhino (concept modeling)

. Blender (detailed rendering)

The model incorporates building geometry, materials, and environmental

context.

3.6 Animation Development

The animation process includes:

1. Camera path design (child-level perspective walkthroughs)
2. Simulation of natural lighting and seasonal changes

3. Application of textures and materials
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4. Rendering using real-time engines

Tools used:
. Unreal Engine
. Lumion / Twinmotion

4. Results and Discussion

4.1 Architectural Outcomes

The final design achieves:

. High level of safety and accessibility

. Engaging and stimulating visual environment

. Functional integration of educational and therapeutic spaces

4.2 Environmental Performance

The design incorporates:

. Natural ventilation and daylight optimization
. Use of non-toxic and sustainable materials
. Landscape elements for microclimate improvement

4.3 Animation Results

The animated model provides:

. Realistic visualization of exterior spaces
. Simulation of child interaction with the environment
. Enhanced understanding of spatial organization

4.4 Impact on Child Development

The design supports:

. Physical rehabilitation through outdoor activity zones

. Cognitive development through stimulating environments
. Emotional well-being through safe and friendly design
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5. Applications
The proposed methodology can be applied in:

. Special education facilities

. Rehabilitation centers for children
. Inclusive educational infrastructure
. Urban child development projects

6. Advantages

. Improved safety and accessibility

. Enhanced visualization and design validation

. Support for inclusive and therapeutic environments
. Better communication with stakeholders

7. Limitations

. High computational requirements
. Dependence on accurate design data
. Time-intensive modeling and animation

8. Conclusion

This study demonstrates that the integration of architectural design and digital
animation 1s essential for developing modern rehabilitation and educational
kindergartens. The proposed approach enhances both functional and aesthetic aspects
while supporting the physical and psychological development of children. Future
research may explore the use of virtual reality and artificial intelligence for further

optimization of child-centered environments.
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