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Research on the Design of Outdoor Play Facilities to Promote Preschool
Children's Development
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Abstract To meet the design requirements of outdoor play facilities for preschool children, parents, and playground managers, this
study proposes an integrated user-demand-driven Kano-AHP-QFD design methodology. The aim is to develop relevant play
facilities that promote children's holistic development—physically, emotionally, and socially—through play activities. The
research begins with an analysis of the current status and demands of children's play facilities. Subsequently, user requirement
elements are collected and analyzed through a structured questionnaire, enabling the classification of user needs. Based on
the Kano analysis, the Analytic Hierarchy Process (AHP) is employed to determine the importance ranking of the identified
requirements. Finally, the Quality Function Deployment (QFD) method is used to translate design requirements into product
characteristics. Utilizing this integrated design methodology, a children's playground is developed comprising both free-play
and non-free-play zones. A survey conducted using a 7-point Likert scale reveals that the design solutions developed through
this comprehensive method effectively satisfy user demands concerning the attributes of children's play facilities. This study

offers new insights and methodological approaches for the design of outdoor play facilities for preschool-aged children.
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Fig.1 Process of the demand-driven design method
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Tab.1 Outline of the survey on children's play facility
needs (partial)
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Tab.2 List of children's play facility needs
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Tab.3 Demand type determination matrix based on
the Kano model
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Tab.4 Weight assessment of demand indicators
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Fig.2 Process of using the KJ method to obtain the needs for children's play facilities
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Tab.5 Comprehensive weights of user needs for children's play facilities
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Fig.4 Conceptual framework for progressive child
development theory
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Fig.5 Rendering of the integrated play facility design
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Fig.6 Rendering of the tower slide
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Fig.8 Rendering of the cooperative rotating unlocking device
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Fig.7 Rendering of the tunnel climbing rope net
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Fig.9 Rendering of the free-play area children's facilities
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