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Abstract

Cognition of configuration, one of the most advanced mental processes in humans, is a complex and multidimensional
activity. The formation of this process in environments where spatial understanding requires movement and
interaction with surroundings raises issues that are both challenging and thought-provoking. This study aims to explain
which factors influence the cognition of configuration in residential complexes. The research was conducted using
a qualitative approach within the framework of critical realism, and the study population consisted of residents of
the Shahid Beheshti Residential Complex in Sari. To achieve a comprehensive understanding of configuration, the
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selected complex was analyzed at both macro and micro scales and across three levels: “individual places,” “pairs of
places,” and “adjacent spaces of each place.” The sampling method was theoretical, and data were collected through
semi-structured interviews, cognitive maps, and sketch maps and then analyzed using open and axial coding techniques.
The findings revealed that cognition of spatial configuration, at both macro and micro scales, is based on three
fundamental dimensions: environmental, human, and temporal. After identifying the components of each dimension
and constructing a matrix of bidirectional relationships between environmental factors and configurational elements,
the results from the three levels were presented in a conceptual model. Ultimately, the study concludes that in the
open spaces of residential complexes, although environmental dimensions play a dominant role in recognizing the
configuration of mass and space, a precise and stable mental image is achieved only when environmental, human, and

temporal dimensions interact in an integrative and synergistic manner.
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Introduction

Environmental cognition is one of the fundamental topics in environmental psychology, influencing
individuals’ quality of life and overall satisfaction. The absence of such cognition can lead to consequences
suchas difficulties in wayfinding, a reduced sense of safety, and weakened place attachment. Among the factors
affecting this cognition, the configuration of environmental elements plays a crucial role, as it determines
the organization of spaces and paths and shapes users’ spatial experiences. Despite the significance of
configuration, the underlying mechanisms through which it is cognitively understood have not yet been
fully explained; most previous studies have focused primarily on behavioral or physical aspects. Focusing
on residential complexes, the present study aims to identify the components influencing the cognition of
mass—space configuration and to develop a conceptual model illustrating their interrelationships. The main
research question is: How is the configuration of mass and space cognitively perceived and understood

within residential complexes?

Materials and Methods

This study was conducted using a qualitative approach within the framework of critical realism to elucidate
the process of configuration cognition in residential environments from the residents’ perspective. Following
a review of the theoretical background and the development of an initial conceptual model, the Shahid
Beheshti Residential Complex in Sari was purposefully selected because of its functional diversity, permanent
occupancy, and relative uniformity in block form and height. Data were collected at both macro and micro
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scales and across three levels: “individual places,” “pairs of places,” and “adjacent places.” Data collection
tools included field observations, semi-structured interviews, cognitive maps, and sketch maps. For data
analysis, open and axial coding were first conducted in MAXQDA to extract categories, and the findings
were then synthesized using the systematic approach of grounded theory to provide a comprehensive

understanding of the factors influencing the cognition of configuration.

Results

The results indicate that cognition of configuration in housing complexes emerges from the interweaving
of three dimensions—environmental, human, and temporal—although the environmental dimension plays
the most significant role. At the level of individual places, residents primarily remember places through
physical—spatial attributes such as geometry, accessibility, and visual connections between interior and
exterior spaces. For paired places, functional relationships and behavioral sequences between two locations
are the principal cues for cognition, and physical proximity strengthens this mental linkage. In adjacent-
place configurations, recognition relies more on order, symmetry, repetitive patterns, and distance among
elements. Comparative analysis shows that physical-spatial factors are more salient for individual and
adjacent places, whereas functional relationships are especially prominent for paired places. The analysis
further emphasizes that masses and spaces play complementary roles in the cognition process and that stable
spatial cognition is achieved only when environmental, human, and temporal dimensions act interactively

rather than independently.

Discussion

The findings of this study indicate that the mechanisms of spatial cognition at the scale of residential
complexes, while sharing certain fundamental principles with urban-scale cognition, exhibit significant
differences in terms of influential components. These differences emerge not at the level of basic cognitive

principles but in the dominant factors shaping spatial understanding, Accordingly, residential complexes
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should not be regarded as reduced versions of cities but as environments with their own distinct perceptual
and cognitive logic. This conclusion aligns with the work of scholars such as Montello, who emphasize
the determining role of scale in environmental cognition. Environmental dimensions, central to most
theories of spatial cognition, are also prominent at the residential scale and operate synergistically through
physical, functional, and semantic components. In comparison with Kevin Lynch’s theory of legibility, the
findings suggest that rather than large-scale urban elements such as paths, edges, and nodes, smaller-scale
features, including geometry, visibility, spatial reference points, defined boundaries, and ordering elements,
play a dominant role. In addition, visual connections between interior and exterior spaces emerge as a
particularly influential factor in shaping residents’ mental images. With respect to functional dimensions,
the results extend earlier studies by demonstrating that function is not limited to single places. At the
level of paired places, behavioralfunctional sequences were identified as a key mechanism, indicating that
places repeatedly used in sequence during everyday life become cognitively linked, even in the absence of
physical adjacency. At the level of meaning and human dimensions, the findings reaffirm the importance
of perceived meanings while showing that meaning in residential complexes is less symbolic and more
rooted in everyday lived experience. References to place attachment and individual and collective memories
highlight the role of emotions and human experience in spatial cognition. Temporal factors, including
repeated use and social events, stabilize residents’ mental images. Finally, an integrated analytical model was
developed using Anselm Strauss and Juliet Corbin’s systematic approach, conceptualizing spatial cognition
as the outcome of simultaneous interactions among environmental, human, and temporal factors within

natural and built contexts.

Conclusion

Spatial configuration is a complex and multidimensional concept whose cognition emerges from the dynamic
interaction of environmental, human, and temporal factors within the context of residents’ everydaylives. This
study examines the cognitive mechanisms of spatial configuration in residential complexes by decomposing
configuration into three levels—single places, paired places, and adjacent places—and integrating them into
a holistic model. The findings indicate that spatial cognition in these environments cannot be understood
merely as an extension of urban perception; rather, residential complexes possess distinct cognitive logics
that are accessible through residents’ narratives and mental representations. Moreover, although the general
dimensions of cognition are shared across these levels, the dominant contributing factors differ: physical—
spatial attributes prevail in single places, functional relationships in paired places, and geometric patterns
in adjacent elements. From an applied perspective, the results emphasize the necessity of residential design
approaches grounded in lived experience, activity flows, meaning-making processes, and the presence of

nature. The proposed conceptual model provides an interpretive framework for future research.
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Figure 1. Theoretical framework of the research: Model of mass and space configuration cognition in residential complexes
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Table 2. Coding and categorization of residents’ reasons for recalling individual places.
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Figure 3. Relationship between place type (mass—space) and reasons for remembering them, extracted from MAXQDA software
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Table 3. Coding and categorization of reasons for recalling pairs of places and their frequency in interviews and cognitive maps
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Table 4. Reasons for recalling pairs of places based on place type (mass&space)
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Table 5. Frequency of correct and incorrect sketches at the proximity scale

Loy 9l S9S
870/0 109 CA.M)).)
13% 16 a3l
100% 125 S s

»lagl el a8 a s oaal e wwyd la So)S
S o lis 1y olas aladls

ol j5lome laplSe 5 glolsy (IS y5—boa;

lize g 63y o (1B Jalge (amrin S

9 bad ol it S (25 Coglyl Ll el
el S yete g2 Lo Sho

Crphcasy &S ol ol Jog plilla S48

30,5 (rghloy sl 2lea € olis plojon
SoS VS pla Sl g S5 Loy
L8 Kodig) ST gD o men ol anS
2 s «a_waiay &Gl ST o KL Se  Jlgo»

9o sl Ko 13 Cawydl g cunyd gla Sg)S oo il sdalcanda cledMbl gandlgho 5 5 i85 T Jeia

Table 6. Coding and categorization of data obtained from the analysis of correct and incorrect sketches in adjacent locations
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Figure 5. Holistic conceptual model of configuration cognition in residential complexes.
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