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Abstract: This thesis substantiates the scientific novelty of modular and transformable
design solutions in the design of developmental play furniture for children. The study is based
on the principles of the Montessori methodology and, for the first time, proposes a modular
play furniture system that can be adapted to children’s age-related characteristics. The
proposed design solution is aimed at enhancing children’s sensory-motor development,
independent activity, and physical engagement, while being developed in accordance with
ergonomic safety and environmental sustainability principles.
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INTRODUCTION

In recent years, the demand for functionality, adaptability, and developmental value in
children’s furniture design has been steadily increasing. Traditional play furniture is often
limited to performing a single function, which restricts its long-term usefulness. Modular and
transformable design approaches, however, allow furniture to be adapted to children’s age,
needs, and stages of development. Within the Montessori methodology, creating an
environment that supports independent activity and exploration is considered especially
important.

Literature Review

Analysis of scientific sources indicates that play and furniture elements designed
according to Montessori principles have a positive impact on children’s independent thinking
as well as their sensory-motor and cognitive development (Lillard, 2006; Marshall, 2017). In
addition, ergonomically well-designed children’s furniture has been shown to enhance safety
and support physical development (Gouvali & Boudolos, 2006). Recent studies also emphasize
that modular and transformable design approaches increase furniture functionality and enable
long-term, sustainable use.
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The aim of this study is to determine the effectiveness of modular and transformable
design solutions in the design of developmental play furniture for children and to evaluate their
impact on sensory-motor and physical development.

Materials and Methods

The research employed Montessori methodology principles, ergonomic analysis,
anthropometric measurements, and modular design approaches. In the development of
furniture structures, environmentally friendly wooden materials, natural surface finishes, and
child-safe fastening elements were selected to ensure safety and sustainability.

Main Results

The results of the study demonstrate that modular and transformable play furniture has a
significant positive effect on the development of children’s balance, fine motor skills, and
gross motor skills. The proposed modular system extends the furniture’s usable life cycle by
allowing adaptation to various developmental stages of children aged 2-5 vyears.
Transformable structures were observed to promote independent decision-making and spatial
thinking in children. Ergonomically justified design solutions ensured safety and increased
overall pedagogical effectiveness.

CONCLUSION

Developmental play furniture designed on the basis of modular and transformable
principles represents an effective design solution with a comprehensive impact on child
development. The findings confirm the theoretical and practical significance of this approach
and demonstrate the potential for creating innovative furniture systems aligned with
Montessori methodology. The proposed design solutions are promising for implementation in
preschool educational institutions and home environments, contributing to the creation of safe,
functional, and contemporary spaces for children.
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