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Abstract:

Biophilic architecture, emphasizing the connection between humans and nature, is considered an innovative strategy in the design of urban
and public spaces. This study explores the aesthetic components of biophilic architecture in the design of thematic museums and examines
how human-nature interaction can be enhanced within such environments, with a particular focus on the concept of a motorcycle museum.
Thematic museums, beyond merely displaying objects, provide an opportunity to create multidimensional and engaging experiences, the
richness of which can be significantly enhanced through biophilic architectural principles. A review of previous studies revealed that the
application of this approach in thematic museums has received relatively limited attention. Accordingly, elements such as natural lighting,
vegetation, the use of water features and natural materials, and nature-inspired forms were identified as key design tools. The findings indicate
that biophilic design in a motorcycle museum can not only provide visitors with a deeper engagement with the exhibited content but also
improve the quality of their experience by reducing stress and promoting psychological well-being. In addition to identifying aesthetic
components, this study proposes strategies for integrating the cultural identity of the museum with principles of environmental sustainability.
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Extended Abstract

Introduction

Residential architecture has long been recognized as one of the most significant manifestations of the interaction between
human beings and the built environment. The spatial configuration of houses reflects cultural values, social structures,
environmental adaptations, and collective patterns of everyday life. In traditional Iranian architecture, particularly in the arid
and desert regions, residential environments evolved through a sophisticated integration of climatic responsiveness and socio-
cultural principles. Among these principles, privacy occupies a central position, functioning not only as a social requirement
but also as a fundamental determinant of spatial organization (19, 20). Traditional houses in Iran developed architectural
mechanisms such as inward orientation, central courtyards, hierarchical access systems, and visual control strategies to create
graduated levels of privacy and social interaction (21, 22).

The city of Ferdows, located on the margins of Iran’s central desert, represents a valuable repository of indigenous
architectural knowledge. Its historical houses from the Qajar period exhibit carefully organized spatial structures based on
hierarchy, introversion, and privacy regulation. These characteristics provide a unique opportunity to examine how cultural
values have been materialized through architectural space over time (23). However, contemporary housing in Ferdows has
emerged under the influence of modernization, changing lifestyles, technological development, and the diffusion of global
architectural models. Such transformations have inevitably altered the spatial organization and privacy systems of residential

environments.
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Privacy has been extensively studied as a multidimensional concept involving the regulation of social interaction and the
management of interpersonal boundaries (24). In architectural design, privacy is not merely achieved through physical
separation but is embedded within the overall spatial configuration of buildings. Consequently, analyzing changes in privacy
requires an examination of the underlying spatial structure that governs movement, visibility, accessibility, and social
encounters. Space Syntax theory provides an effective framework for such analyses by transforming architectural layouts into
quantifiable spatial systems and evaluating their configurational properties through indicators such as Integration, Depth,
Connectivity, and Control (25, 26).

Previous studies have investigated privacy and spatial organization in traditional and contemporary housing, highlighting
the influence of cultural values on residential design (27, 28). Other research has documented the effects of globalization and
modernization on vernacular housing patterns and privacy arrangements (29). Nevertheless, systematic quantitative analyses
comparing historical and contemporary houses within a single urban context remain limited. Furthermore, most existing studies
either focus on descriptive architectural characteristics or examine broader urban transformations without investigating changes
in residential spatial configurations in detail (30).

The present study addresses this gap by examining the evolution of spatial organization and privacy systems in the houses
of Ferdows from the Qajar period to the present day. Drawing upon Space Syntax theory and concepts related to social
transformation and spatial polarization, the study investigates whether contemporary housing has experienced a simple
transition toward openness or whether more complex forms of spatial divergence and polarization have emerged (31-33). The
research ultimately seeks to identify design principles capable of balancing contemporary residential requirements with the
preservation of indigenous spatial wisdom.

Methods and Materials

This study employed a comparative-analytical research design with a quantitative Space Syntax approach. The research
population consisted of historical residential buildings from the Qajar period and contemporary houses located in the city of
Ferdows. Through purposive sampling, eleven historical houses and ten contemporary houses were selected based on
architectural integrity, accessibility, representativeness, and availability of spatial documentation.

Data collection involved field surveys, architectural measurements, plan documentation, photographic recording, direct
observations, and supplementary interviews with residents. Architectural plans of all selected houses were accurately redrawn
and digitized. The spatial configurations of the houses were then modeled using DepthmapX software.

Each house was converted into a spatial graph in which rooms and functional spaces were represented as nodes and their
connections as edges. Several key Space Syntax indicators were calculated for each sample, including Integration, Mean Depth,
Control, Connectivity, Movement Circulation, and Visual Entropy. These indicators were analyzed both at the overall house
level and at the level of specific functional spaces such as entrances, courtyards, living rooms, bedrooms, and sanitary facilities.

Comparative analyses were conducted between historical and contemporary groups to identify changes in spatial structure
and privacy patterns. Statistical analyses focused on mean values, standard deviations, ranges of variation, and functional
differentiation among spatial categories. Quantitative findings were subsequently interpreted alongside qualitative observations
to develop a conceptual model for contemporary housing design in Ferdows.

Findings

The results revealed substantial transformations in the spatial organization of residential architecture in Ferdows. Historical

houses displayed relatively homogeneous and stable spatial structures characterized by strong hierarchy, considerable depth,
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and moderate levels of integration. Their spatial configurations consistently reinforced privacy through gradual transitions
between public and private domains.

In contrast, contemporary houses demonstrated significantly greater variability in spatial characteristics. The average
Integration value increased from 12.09 in historical houses to 12.60 in contemporary houses, indicating a general tendency
toward greater spatial accessibility and openness. Simultaneously, Mean Depth decreased from 2.05 to 1.95, suggesting a
reduction in overall spatial hierarchy and shorter access sequences.

However, the most striking result was not the change in mean values but the substantial increase in standard deviations
across almost all spatial indicators. The standard deviation of Integration increased from 2.30 in historical houses to 3.82 in
contemporary houses, indicating a much wider range of spatial configurations. Similar increases were observed for Movement
Circulation and other indicators. These findings suggest the emergence of spatial polarization rather than a uniform transition
toward openness.

Analysis of individual cases demonstrated that contemporary houses encompassed both highly integrated and highly
segregated spatial systems. Some contemporary houses exhibited extremely open and interconnected layouts, while others
maintained deep and secluded spatial arrangements. The range of Integration values expanded considerably, reflecting
increasing diversity in residential design approaches.

Functional analysis provided further insight into this phenomenon. The average depth of living rooms and reception spaces
decreased, indicating that collective and social spaces became more accessible and centrally integrated within contemporary
houses. Conversely, bedrooms exhibited increased depth values, reflecting stronger separation from communal areas and
greater privacy. Similar trends were observed for sanitary facilities, which became more isolated and protected.

The courtyard, historically functioning as the primary organizational center of the house, experienced a relative decline in
configurational centrality. Entrances became more direct and less hierarchical, reducing the number of spatial transitions
required to access interior spaces. Collectively, these findings reveal a significant divergence between public and private
functions within contemporary housing.

Rather than maintaining a unified privacy system distributed throughout the entire house, contemporary residences appear
to employ selective privacy strategies tailored to specific activities and functional requirements. Public spaces have become
more open and interactive, while private spaces have become more secluded and individualized.

Discussion and Conclusion

The findings demonstrate that the evolution of residential architecture in Ferdows cannot be adequately explained through
asimple narrative of increasing openness or declining privacy. Instead, the transformation is characterized by a complex process
of spatial polarization and functional divergence.

Historical houses embodied an integrated privacy system in which spatial hierarchy governed the entire residential
environment. Privacy was embedded within the overall configuration of the house through gradual transitions, layered access
sequences, and carefully controlled visibility. This approach created a coherent spatial order that simultaneously addressed
climatic, cultural, and social requirements.

Contemporary houses, by contrast, reveal a fragmented configuration in which privacy is no longer organized as a
comprehensive system. Instead, privacy has become selective, localized, and activity-dependent. Social and collective spaces
increasingly prioritize openness, accessibility, and interaction, while personal spaces emphasize isolation, autonomy, and
protection. The coexistence of these opposing tendencies within the same dwelling constitutes the central characteristic of

contemporary residential transformation in Ferdows.
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The increase in variability among contemporary houses further indicates that residential design is no longer governed by a
shared cultural model. Individual preferences, socioeconomic differences, changing family structures, and exposure to global
architectural influences have produced a wide spectrum of spatial solutions. Consequently, contemporary housing displays a
greater degree of experimentation and heterogeneity than its historical counterpart.

Based on these findings, the study proposes a conceptual design model referred to as the Balanced and Flexible Hierarchy
Model. Rather than replicating historical forms or adopting globalized open-plan configurations uncritically, this model
advocates the reinterpretation of traditional spatial principles in a contemporary context. The model emphasizes multilayered
privacy cores, intermediate transitional spaces, flexible hierarchy, selective privacy differentiation, and the integration of visual
and physical access control with climatic considerations.

The research demonstrates that Space Syntax provides a powerful analytical framework for understanding the evolution of
privacy and spatial organization in residential architecture. By revealing hidden configurational patterns and identifying
processes of spatial polarization, it offers valuable insights for architects, planners, and policymakers seeking to develop
contemporary housing that remains culturally meaningful while responding effectively to modern lifestyles. Ultimately, the
study highlights the importance of preserving indigenous spatial wisdom not through direct imitation, but through adaptive

reinterpretation capable of bridging tradition and modernity in residential design.
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