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Abstract

Housing is a fundamental component of urban living, with the spatial organization of residential units
influencing collective relationships among residents. This research examines both the objective and
topological analysis of residential structures in Amol city using space syntax, alongside measuring residents’
subjective perceptions through satisfaction surveys regarding the spatial relationships within their units.
The relationship between solitude and collective interaction in spatial organization is a key factor affecting
resident satisfaction. The primary goal of the study is to explore how the spatial organization elements
impact satisfaction levels concerning solitude and collective interaction in apartment settings. Another
objective is to offer design recommendations to improve the quality of spatial communication in residential
units. The research addresses the following questions: What is the role of these components in resident
satisfaction? Which sample demonstrates the highest satisfaction with spatial organization? What design
improvements can enhance satisfaction? To conduct this study, apartment samples from four districts of
Amol were selected, analyzed using E-Graph with space syntax techniques, and resident satisfaction was
assessed through questionnaires and correlation tests. Among the samples, Example Four, with a broken
plan and effective spatial separation between private and communal areas, showed the highest satisfaction
levels. The findings indicate that spatial organization significantly influences the behavioral and cognitive
patterns of residents within their living spaces.
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Introduction

Satisfaction with building samples is influenced not only by the spaces within the residential unit but also
by the relationships and layouts of these spaces. This research utilizes the individual-collective dichotomy
at the scale of the residential unit. As the architecture of everyday life, the residential unit must adapt
more effectively to the needs of its users than any other building (Izumi, 1968: Lang, 2018). To enhance
residents’ satisfaction with their units, it is essential to consider not only the tangible and physical aspects
of architecture but also the human relationships within individual and collective spaces, addressing both
behavioral and psychological factors (Ainifar, 2019). This study focuses on the impact of spatial organization
elements in selected residential samples on residents’ satistaction. The underlying premise of the research
is that spatial organization and relationships between spaces significantly influence the behaviors, actions,
and reactions of residents.

Materials
Space organization

The organization of space, from urban to residential scales, remains a key challenge in architectural and
urban design (Milani &Einifar, 2019). The physical environment structures activities, reinforcing certain
patterns while diminishing others, thereby shaping social interactions and optimizing privacy (Habibzadeh
Omran et al., 2022).Studies on residential spatial organization highlight three key variables: plot of land,
building floors, and residential units. In Amol, plots vary in rectangular and square forms, connected on one
or two sides. Buildings typically range from three to six floors, with three-bedroom units prevailing, Units
are arranged in single or double layouts, positioned opposite or adjacent at angles. Entrances align with
the longer or shorter sides of the rectangular plan, while unit shapes vary between square, rectangular, and
irregular forms. Higure (1) illustrates these spatial configurations based on city plate divisions.

Fig. 1: Classification of spatial organization in common residential units of Amol
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Analysis of spatial organization with space syntax

Modern understandings of space, unlike Newton’s definition, view it as a system defined by relationships.
Space syntax is a method used to recognize and analyze this system by studying the configuration of
spaces and their connections to the social and cognitive logic of space. This method is particularly useful
for analyzing complex spatial variables and their relationships to both internal spaces and larger urban
environments (Grout & Wang, 2013). The method’s universality makes it applicable across a wide range
of designs, enabling the study and analysis of spatial configurations (Hamedani, 2015). In architectural
discussions, space syntax focuses on understanding the relationships between spaces and analyzing the
spatial forms of buildings (Memarian, 2002).

Resident satisfaction

This study evaluates resident satisfaction with housing samples based on solitude and collective interaction,
which are shaped by activities within the residential unit. Solitude is assessed through privacy, territory,
distance, and personal space, while collective interaction is measured by external and internal visual and
auditory factors, including disturbing sights and sounds, as well as internal spatial distance (Habibzadch
Omran et al., 2022). Table (1) presents the relationship between these components and their roles in spatial
organization, forming the basis for the questionnaire’s logical structure and classification. Finally, satisfaction
and dissatisfaction levels for each sample are analyzed separately.

Tab. 1: Communication components and variables in spatial organization (Source: Habibzadeh Omran and Hinifar
2023)

Methods

This research employs both quantitative and qualitative methods. Data collection and random sample
selection were conducted through questionnaire completion. In the first step, eight different samples were
randomly selected from four districts of the city. In the second step, to gain a better understanding of
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spatial organization, the components affecting the elements of spatial organization were identified, and
their influence on each space was explained. In the third step, to assess the effectiveness of the research
components, the questionnaire was designed, and its formal and structural validity was confirmed. In the
fourth step, the responses were analyzed using Amos software and the Friedman test. In the fifth step,
the samples were analyzed with Space Syntax and Justify Graph software. To enhance the analysis, the
satisfaction charts and graphs were adapted to identify meaningful relationships between these two analyses.
Finally, in the sixth step, design recommendations were developed to improve the quality of residential units.

Results

The analysis of apartment residential unit samples using space syntax graphs shows the connections between
internal spaces. In the eight different samples, the graphs show commonalities and differences. The levels
of communication and the degree of complexity of the design are different in the samples as illustrated in

ficure (3).

Fig. 3: Investigating the justify graph model of building types drawn in Agraphsoftware

In IMigure (4), the average graph displays the overall satisfaction of the residents with the research components
in each of the samples of the residential unit. The highest level of satisfaction with both main components
of solitude and collective interaction is in sample (4). In Table (3), you can observe the degree of satisfaction
of the samples from left to right, from the highest to the lowest in each of the research components.
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Fig. 4: Investigating the effectiveness of research components based on the analysis of building types

Discussion

As shown in Table (3), the prioritization of samples based on the components of solitude and collective
interaction reveals that sample (4) ranks highest, providing the most satisfaction, followed by sample (3).
The lowest satisfaction was observed in sample (8). In terms of the solitude component, all samples, except
for sample (3), scored lower than average, indicating that these samples did not succeed in addressing
the solitude aspect of spatial organization. Similarly, regarding collective interaction, the priorities were
also lower than the overall average, highlighting the lack of success in incorporating collective interaction
components within the spatial organization.

(Tab 3: Hierarchy of the degree of satisfaction of species)
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It achieves the greatest balance and spatial harmony between solitude and collective interaction for the
residents. Therefore, considering the following design points can enhance the efficiency of the residential
unit and improve resident satisfaction:

*  Proper placement of the entrance and its equipped space; controlling the external view into the interior.

* Establishing a close connection between the entrance and the kitchen, to bridge public and private
spaces.

*  Hierarchical arrangement of internal spaces, ensuring clear separation between collective and private
areas.

*  Expanding personal spaces by increasing the residential unit’s area, to ensure balance between the two
main sections.

*  Designing interspaces suitable for pause and movement, integrating them with service spaces, and
avoiding monofunctional interspaces.

*  Managing vision and sound between collective and private spaces by designing interspaces with varying
angles and multifunctionality.

*  Controlling vision and sound in external common walls through window dimensions, angle variations,
facade details, and a mix of solid and void facades (e.g, balcony, terrace) with appropriate technical
construction considerations.

*  Managing vision and sound within personal spaces (e.g., bedrooms, service areas), especially in common
walls, by incorporating closets and employing technical construction strategies.

Conclusion

The research findings, derived from comparing residents’ satisfaction charts and space syntax graphs,
highlight a clear distinction between a purely quantitative or qualitative approach to residential space and an
objective-subjective analysis. Objective analysis evaluates spatial connections through graphs and degrees of
connectivity, while subjective analysis focuses on residents’ satisfaction with spatial quality and functionality,
offering more comprehensive insights.

Residents’ satistaction with privacy is closely linked to the size of their living space. In smaller units, careful
spatial design and the integration of collective and individual spaces are crucial. In larger units, there is more
flexibility for space separation and integration. Similarly, satisfaction with collective interaction relies on a
balance between solitude and social engagementan imbalance results in lower satisfaction.

Maintaining this balance allows residents to adapt to spaces according to varying needs and conditions.
Over time, the spatial organization and internal relationships contribute to lifestyle changes. Achieving
equilibrium between solitude and collective interaction preserves privacy, reduces isolation, and fosters
social connections. The effective functioning of both private and communal spaces ensures that family
members can maintain privacy while engaging in social interactions within the residential unit.
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