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Abstract

This study aims to analyze the effectiveness of architectural models and
engineering designs in enhancing the operational efficiency and sustainability
of recreational facilities within contemporary urban environments in the
Kingdom of Saudi Arabia. The research employed a descriptive—analytical
approach to identify the design dimensions that contribute to improving the
functional and aesthetic performance of recreational facilities. A questionnaire
was used to collect data from a sample of (100) participants, half of whom
were architectural engineers and the other half were beneficiaries of
recreational services. The collected data were analyzed using descriptive and
inferential statistical methods, including means, standard deviations, linear

regression analysis, and t-test and ANOVA tests. The results indicated that

the design of recreational facilities ranked first with a high mean score (4.21),

followed by operational efficiency (4.03), and challenges and opportunities in
recreational projects (3.71). Regression analysis revealed a statistically
significant positive impact of architectural design and modeling on enhancing
operational performance and achieving environmental sustainability.
Meanwhile, no statistically significant differences were found among
respondents’ views based on demographic characteristics. The study
concludes that investing in sustainable architectural design and adopting
modern digital modeling techniques represent effective approaches to
improving the quality of recreational facilities and enhancing user experience,
thereby supporting the goals of sustainable development and smart urban
transformation in the Kingdom.

Keywords: Architectural Design — Operational Efficiency — Recreational
Facilities — Sustainability — Digital Modeling — Statistical Analysis — User

Experience — Urban Transformation.
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