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warning: if architecture forgets its mission to create meaningful places for life,
it risks being reduced to a tool for powerful economic and technological forces.

However, critique should not lead to pessimism. Following Foucault’s assertion
that “where there is power, there is resistance,” this study proposes two paths:

Critical Pedagogy in Architectural Education: Education must evolve beyond
producing seductive renderings. It is imperative to equip students with tools
from critical theory and media studies. The goal is to cultivate “spatial thinkers”
capable of navigating the tension between spatial logic and algorithmic logic,
rather than producing “content creators” subservient to market demands.

Developing Public “Critical Visual-Spatial Literacy”: Resistance requires empow-
ering users to read their environments critically. Promoting this literacy would
enable citizens to identify hidden mechanisms in attractive spaces and ask: How
is my gaze being engineered? What is absent from this picture? Such awareness
can create demand for authentic, multi-sensory, human-centric architecture.

This study acknowledges its qualitative limitations. Future research could em-
ploy quantitative methods to measure the psychological impacts of inhabiting
hyperreal environments. Ultimately, without widespread critical spatial literacy,
architecture remains at risk of becoming a technology for data production—a
challenge that requires a fundamental redefinition of the designer’s ontological
responsibility.

Keywords: Instagrammable Architecture, Algorithmic Aesthetics, Society of the
Spectacle, Surveillance Capitalism, Non-Place, Phenomenology of Space
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designation as “Instagrammable” in professional media; and 3) presence of
physical features of Algorithmic Aesthetics (pastel palettes, axial symmetry, flat
lighting). The analysis unfolds in three layers: Descriptive Analysis, Interpretive
Analysis, and Critical Explanation.

4. Analysis and Findings: The Grammar of Algorithmic Aesthetics

The analysis reveals that “Instagrammable Architecture” is governed by a pre-
scriptive aesthetic grammar, dictated not by humanistic principles but by plat-
form logic.

The Grammar: Key aesthetic elements are direct responses to the algorithm.
Flatness & Graphic Quality (Flatness & Graphic Quality) reduce three-dimen-
sional complexity into clean, two-dimensional compositions for small screens.
Specific color palettes, such as saturated pastels (“Millennial Pink”) and neons,
are favored for capturing attention. Optimized, shadowless lighting that mimics
studio conditions eliminates ambiguity, producing a flawless, easily consum-
able image. These are not arbitrary choices but the “dictates of the code upon
the form.”

Case Study Manifestations:

The Museum of Ice Cream (New York, et al.): Represents the Pure Simulacrum.
It is a “museum” without historical artifacts, functioning solely as a series of
thematic selfie backdrops. It embodies Debord’s Spectacle and Augé’s Non-
Place, a synthetic environment engineered for image-value. Its pastel pinks and
flat lighting are a materialization of algorithmic demands.

La Muralla Roja (Spain): Exemplifies the “hijacking” of architecture. Ricardo Bo-
fill's 1973 housing project, originally a poetic reference to Arab kasbahs, has
been stripped of its complexity by the algorithmic gaze. Instagram reduced it
to a flat, graphic backdrop, captured repeatedly from identical angles. This il-
lustrates Baudrillard’s “murder of the real,” where the simplified digital “copy”
becomes more desirable than the complex “original.”

Sketch Gallery (London): Designed by India Mahdavi, this interior exemplifies
totalizing seduction. The space functions as a branded environment where ev-
ery element creates a “more real than real” stage set. It is a total work of art
designed for the performance of luxury, blurring lines between space, brand,
and advertisement.

These cases demonstrate that Algorithmic Aesthetics is a global phenomenon
linked to surveillance capitalism. It produces dehistoricized “non-places” that
exist primarily to be captured and circulated.

5. Conclusion and Implications: Towards a Critical Spatial Literacy

This research concludes that “Instagrammable Architecture” creates a profound
ontological crisis, marking a transition from architecture as the art of dwelling
to architecture as staging for visual consumption. It traces a trajectory from the
phenomenological “place” to the algorithmic “non-place,” and from embodied
experience to the absolute hegemony of the “gaze.” This trend poses a severe
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(performance) of lifestyle.

Jean Baudrillard’s “Simulacra and Hyperreality”: Employed to dissect the onto-
logical status of these spaces. Instagrammable architecture operates within the
“hyperreal,” creating “simulacra” (simulacrum)—copies without originals—of-
ten perceived as more authentic than reality itself. This leads to the “murder
of the real,” where the image obliterates the authentic complexity of a space.

Michel Foucault’s “Disciplinary Power”: Foucault’s Panopticism is adapted to
understand the “algorithmic gaze” as disciplinary power. This gaze dictates aes-
thetic norms (flatness, color) that designers must adhere to for visibility, while
disciplining users to experience and capture space in a predetermined, homog-
enous manner.

Shoshana Zuboff’s “Surveillance Capitalism”: Situates the phenomenon within
its dominant economic logic. These visually optimized spaces are highly effi-
cient environments for data extraction. Geotagged (Geotagged data) posts and
behavioral patterns become raw material for “prediction products,” making ar-
chitecture an active instrument in the surveillance economy.

Byung-Chul Han’s “The Smooth” Explains the aesthetic qualities of these spac-
es. Their polished, frictionless surfaces—“the smooth” (the smooth)—elimi-
nate negativity, ambiguity, and depth, rendering them perfect for frictionless
consumption and immediate “liking” (liking).

Marc Augé’s “Non-Place” Articulates the phenomenological consequences. By
systematically erasing historical context and multi-sensory depth, these spac-
es become “non-places” —transient, generic environments that foster passage
and consumption rather than meaningful, embodied inhabitation.

3. Methodology: A Critical-Interpretive Approach

Given the interdisciplinary nature of the topic, this research adopts a Qualita-
tive Paradigm with a Critical-Interpretive approach. The goal is “analytical gen-
eralization” (Analytical Generalization) through the in-depth deconstruction of
mechanisms shaping contemporary architectural form.

The operational strategy is twofold:

Critical Discourse Analysis (CDA): Adopting Norman Fairclough’s model, archi-
tecture is analyzed as a “text” and “social practice.” This allows for a dialecti-
cal examination connecting micro-structures of architectural form (color, light)
with macro-structures of surveillance capitalism and consumer culture.

Hermeneutic-Phenomenological Analysis: To understand the shift in spatial
experience, a phenomenological lens interprets the qualitative change from
multi-sensory, embodied engagement (as championed by Juhani Pallasmaa) to
a detached, mono-sensory experience mediated by the screen.

The research corpus was compiled using Purposive Sampling (Purposive Sam-
pling) with a “typical case” (Typical Case) strategy. Selection criteria for spac-
es (2015-2024) included: 1) a high Virality Metric (>10,000 posts); 2) explicit
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Abstract
1. Introduction: The Inversion of Reality and Representation

The philosophical debate regarding the relationship between reality and its rep-
resentation—traceable from Plato’s Allegory of the Cave to Walter Benjamin’s
analysis of mechanical reproduction—has entered a complex new phase in the
digital sphere. We are witnessing a fundamental inversion where the image
no longer merely reproduces a pre-existing reality but actively shapes material
reality itself. This paradigm shift is driven by a logic this paper terms “Algorith-
mic Aesthetics,” an invisible force embedded in the codes of visual-centric plat-
forms like Instagram. Within this context, a distinct architectural typology has
emerged: “Instagrammable Architecture.” This architecture is conceived not
based on spatial logic, functional needs, or the lived experience of inhabitants,
but primarily on its capacity to generate a compelling, shareable, and algorith-
mically optimized “potential image.” Space is designed as a backdrop, its value
determined by its performance within the constrained frame of a smartphone
screen. This research posits that this phenomenon is not a fleeting trend but
a profound transformation, signaling a critical shift from a site of Heideggerian
“dwelling” (Dwelling) to a locus of “visual consumption,” and from a phenome-
nological “place” to an algorithmic “non-place” (non-place).

2. Theoretical Framework: A Multi-Pronged Critical Lens

To comprehensively deconstruct Instagrammable Architecture, this study em-
ploys an integrated, six-pronged theoretical framework that uses key concepts
from critical social theory as analytical tools. This framework acts as a prism
through which the layers of this architectural discourse are disassembled.

Guy Debord’s “Society of the Spectacle”: Central to analyzing how space trans-
forms into an “image-commodity.” In the attention economy, the exchange
value of a space (its potential for virality) decisively outweighs its use value
(its capacity to shelter). Architecture becomes a stage set for the performance

1. Art and Architecture Faculty, University of Bonab.
Email: mahdisoltani@ubonab.ac.ir ®0009—0004»5495—7091



Rahpooye Memari-o Shahrsazi
(Quarterly Journal of Architecture and Urbanism)
Vol. 4, No. 14, Summer 2025

nections between form, function, and meaning in Islamic sacred architecture.
This model carries significant practical implications for several applied fields.
For sustainable heritage conservation, it provides a nuanced framework that
advocates for management strategies focused on preserving the inherent spa-
tial order and functional hierarchies, moving beyond a superficial focus on dec-
orative elements. For urban regeneration in historic contexts, it offers insights
into sensitively managing the reintegration of mosques into the contemporary
urban fabric. For contemporary architectural design, the findings serve as a
valuable repository of timeless principles, demonstrating how traditional wis-
dom regarding proportion, light, sequence, and hierarchy can be reinterpreted
to create meaningful, spiritually resonant contemporary mosques that remain
deeply connected to their cultural lineage while addressing modern needs. It is
important to acknowledge the limitations of this study, primarily its geographi-
cal focus on Isfahan, which may limit the immediate generalizability of the find-
ings to other regions.

Furthermore, the reliance on expert perception, while valuable, underscores
the need for future research that incorporates direct behavioral observation,
movement-tracking technologies, and more extensive syntactic analysis (Space
Syntax) to provide a more objective and granular understanding of user behav-
ior in these complex spatial environments. Future comparative studies between
historical and contemporary mosques could also yield valuable insights into the
evolution or disruption of these spatial principles. In conclusion, this research
demonstrates that a deep understanding of the inherent logic governing the
spatial organization of historical mosques provides an indispensable theoretical
and practical foundation for reimagining and advancing the future trajectory of
Islamic architecture in ways that are both authentic and innovative.

Keywords: spatial configuration, Islamic architecture, historic mosques, Isfahan,
perceptual experience, spatial hierarchy, sacred geometry, heritage conserva-
tion
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factors as paramount. The most influential components for spatial coherence
and user satisfaction were found to be: “horizontal expansion of functional
spaces while maintaining spatial autonomy” (Mean = 3.58, C.V. = 0.294), “mod-
ular and network-based organization of spatial elements” (Mean = 3.46, CV. =
0.338), and “function-based spatial zoning” (Mean = 3.35, C.V. = 0.346). Other
significant components included “inviting entrance portals and the creation of a
tranquil, mediating space in the entry vestibule” (Mean =3.57, C.V. =0.350) and
“legibility and visual aesthetics achieved through a structurally ordered compo-
sition of forms” (Mean =3.12, CV. = 0.368).

Conclusion: The spatial organization reflects Gestalt principles and environ-
mental psychology, in which the whole derives meaning from the relation-
ships among its parts. This is evident in sequences such as the entrance-court-
yard-prayer chamber progression, where golden-section proportions,
symmetry, and hierarchical transitions in volume and light create continuity,
anticipation, and spiritual focus. The study also links spatial coherence to func-
tional zoning and spatial legibility. The sophisticated hierarchical arrangement
of entrances, the deliberate sequencing of circulation paths, and the strategic
placement of pause spaces are all designed to intuitively reinforce the user’s
wayfinding, sense of centering, and comprehension of the internal spatial or-
der. The research further concludes that the palpable relationship between the
spatial structure and the user’s feeling of tranquility or belonging is deeply root-
ed in the human-centric ethos of Islamic architecture. The meticulous attention
to anthropometric proportions, the psychological impact of controlled spatial
heights, and the masterful manipulation of natural light for both illumination
and symbolic purpose are identified as key factors that collectively enhance the
user’s feeling of security, comfort, and spiritual serenity.

From a functional perspective, the findings demonstrate that while the liturgical
and ritual function remains the central organizing principle, it successfully inte-
grates a spectrum of cultural, educational, and social performances within the
spatial schema. The presence of multifunctional spaces such as auxiliary prayer
halls, shaded porticoes (riwags), and secondary courtyards provides clear evi-
dence of a design intelligence that intentionally facilitates and encourages so-
cial interaction, communal gathering, and the transmission of knowledge. The
research ultimately concludes that geometry in Isfahan’s historical mosques is
not merely a utilitarian or decorative tool, but rather a profound conceptual
framework for synthesizing ritual experience, social interaction, and sensory
perception. This synthesis effectively represents what can be termed a “social
logic of space,” where architecture becomes an active agent in structuring com-
munity and spiritual life. The celebrated unity of these spaces is thus theorized
as the emergent property of a symbiotic coexistence of form, function, and
lived experience within a specific cultural and sacral framework, where layers of
symbolic meaning are intrinsically embedded within the very logic of the pro-
portions, the sequence of spaces, and the inherent geometry of the structure.

The primary theoretical contribution of this work is the development of a com-
prehensive conceptual model that effectively elucidates the dynamic intercon-
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users; and third, to extrapolate how the resultant findings can effectively inform
contemporary practices in architectural conservation, urban regeneration, and
the design of new religious spaces, thereby contributing to the revitalization of
Islamic architectural identity in a modern context.

Methodology: This study is framed within an interpretative research paradigm
and operationalized through a sequential mixed-methods design that integrates
qualitative depth with quantitative validation. The philosophical underpinning
is rooted in interpretive epistemology, which posits that social and spatial reali-
ties are not pre-given but are constructed and acquire profound meaning within
specific historical, cultural, and social contexts. The qualitative phase involved
in-depth, semi-structured interviews with a carefully selected cohort of 10 rec-
ognized experts and specialists in Islamic architecture, architectural history,
and urban conservation. The sampling strategy was purposive and continued
until theoretical saturation was achieved. The interview protocol was designed
to elicit rich, nuanced data on core concepts related to spatial organization,
functional hierarchies, geometric logic, and the relationship with the surround-
ing urban fabric. The collected qualitative data underwent a rigorous thematic
analysis, facilitated by MAXQDA (version 2022). This process advanced through
the systematic stages of open, axial, and selective coding. The initial open cod-
ing phase distilled the raw data into fifteen primary codes. Subsequent axial
coding organized these codes into a coherent structure of seven overarching
theoretical categories, which collectively form the core of the analytical model.
The reliability of the coding process was robustly established using inter-coder
agreement percentage, which exceeded the accepted threshold of 60%, there-
by confirming the analytical rigor. The emergent qualitative framework then
served as the foundation for the quantitative phase, which involved developing
and distributing a structured questionnaire to a separate group of 30 specialists
in architecture and urbanism. The data from this questionnaire were analyzed
using descriptive statistics and the Coefficient of Variation (C.V.) to quantita-
tively assess the relative importance and consensus regarding the identified
components. The questionnaire’s internal consistency and reliability were con-
firmed by a Cronbach’s alpha coefficient of 0.834, indicating high reliability.

Findings: The spatial domain of this research is deliberately focused on the his-
torically significant mosques in the urban core of Isfahan, a city renowned as
a paragon of Islamic urbanism. The case studies include, but are not limited
to, the Jameh Atig Mosque, the Imam Mosque, the Sheikh Lotfollah Mosque,
the Hakim Mosque, the Seyed Mosque, and the Now Bazaar Mosque. These
edifices were selected as exemplary specimens for their historical stratification,
outstanding architectural merit, and, crucially, their continuous performance as
active centers of religious, social, and cultural life.

The research complex organization is explicable through a conceptual model
comprising seven principal theoretical categories: Spatial Organization and Con-
figuration, User Spatial Perception, Spatial Unity, Spatial Proportions, Construc-
tion Technology, Spatial Zoning, and Spiritual Tranquility. A detailed quantita-
tive prioritization of the components within these categories identified several
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Abstract

Aims & Backgrounds: This research presents a comprehensive analysis of the
spatio-functional organization of the historical mosques of Isfahan, Iran, with
the principal objective of decoding the intricate interplay among geometric
principles, behavioral patterns, and perceptual meaning. The significance of
this inquiry is rooted in the mosques’ foundational role as core institutions that
have historically shaped the physical, social, and cultural morphology of Islamic
cities. These structures consistently transcend their primary liturgical function
to operate as complex socio-cultural entities, wherein their spatial configura-
tion is understood as a direct manifestation of a specific cosmological world-
view and a sophisticated semantic system. Despite extensive scholarly work in
Islamic architecture, a pronounced epistemological gap persists in the system-
atic understanding of the dynamic, intrinsic relationships among spatial syntax,
embodied user behavior, and phenomenological perception, particularly in the
Iranian context. Prevailing research trajectories have often privileged either
aesthetic and ornamental analyses or isolated morphological examinations,
thereby largely neglecting the holistic and reciprocal dynamics that interlace
architectural form with human praxis and experience. Three pivotal questions
guide the research: first, to identify the core geometric and organizational prin-
ciples underpinning the spatial structure; second, to elucidate how these prin-
ciples correlate with and facilitate specific behavioral and functional patterns of
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tion of earthen buildings with thick walls all reflect a vernacular architectural
response to ecological realities. These features demonstrate the integration of
environmental knowledge into spatial practices and further contribute to the
settlement’s enduring identity.

The economic dimension highlighted the role of agriculture and trade in sus-
taining the village. Farming, enabled by the ganat system, provided the primary
livelihood for residents. At the same time, Neystanak’s location along historic
caravan routes enabled it to serve as a modest yet important node in regional
trade networks. The movement of goods and people through the village not
only supported local economic activity but also facilitated cultural exchange
and exposure to broader societal influences. These interactions enhanced the
village’s economic resilience and underpinned the viability of its religious and
educational institutions.

By synthesizing findings from these four dimensions, the study constructs a ho-
listic understanding of Neystanak’s spatial and cultural identity. It argues that
identity in rural contexts is not merely a product of static architectural forms or
isolated cultural practices. Instead, it emerges from the continuous interplay
between physical structures, social relationships, environmental adaptations,
and economic systems—all of which are documented and reflected in the his-
torical sources examined.

The findings also underscore the analytical potential of travelogues and similar
narrative documents. These sources provide rich qualitative data that allow for
the reconstruction of historical experiences, the spatial perception of outsid-
ers, and the internal dynamics of the settlement. As such, they are invaluable
tools for researchers interested in historical geography, heritage studies, and
the anthropology of place. The narratives not only capture visual descriptions
but also contextualize spatial practices and community behaviors, thus offering
multi-layered insights into identity formation.

In conclusion, the study demonstrates that the qualitative and systematic anal-
ysis of historical documents—particularly travelogues—can meaningfully con-
tribute to the understanding, preservation, and revitalization of rural heritage.
By identifying the elements that have shaped and sustained Neystanak’s iden-
tity over time, the research provides a foundation for heritage-based planning
and conservation strategies that are informed by both tangible and intangible
dimensions of place. These insights may also apply to similar rural settlements
across Iran and other parts of the world where traditional structures and narra-
tives intersect to form complex identities.

Keywords: ldentity, Rural settlement, Spatial analysis, Travelogue, Vernacular
heritage, Neystanak.
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broad temporal scope—from the Safavid period (16th—18th centuries) through
the Qajar era and into the early Pahlavi period—providing an evolving picture
of how Neystanak was perceived and experienced over time. In addition to
travelogues, the research includes complementary primary documents such as
wagf (endowment) deeds and historical maps, which further enrich the anal-
ysis by offering diverse perspectives on land use, spatial organization, and so-
cio-religious institutions. In total, 32 primary historical sources were collected,
organized, and analyzed systematically.

We coded the qualitative data in MAXQDA using open, axial, and thematic cod-
ing to ensure analytical depth and methodological consistency through struc-
tured content analysis. Through this process, recurring patterns and themes
were identified, enabling the researchers to classify the information into four
primary dimensions: physical, social, environmental, and economic. These di-
mensions serve as the analytical framework for understanding the multiple fac-
ets that shape Neystanak’s identity as a historical rural settlement. Rather than
treating these aspects in isolation, the study examines how they interact and
overlap, reinforcing a layered and dynamic sense of place identity.

The physical dimension emerged as the most dominant category across the
sources. Numerous references were made to the village’s architectural land-
marks and infrastructure, including ganats (underground irrigation channels),
castles, mosques, caravanserais, and road networks. These elements were de-
scribed not only as functional components of rural life but also as symbolic
structures that embodied collective memory, social order, and cultural conti-
nuity. The consistent appearance of these features in diverse sources suggests
their central role in shaping Neystanak’s physical and symbolic landscape. Their
survival and repetition in the written record highlight their function as anchors
of identity within the changing rural context.

The social and cultural dimension revealed additional layers of meaning em-
bedded within community life. Historical documents emphasized the influence
of religious figures, local customs, and communal rituals that characterized
Neystanak’s spiritual and social environment. References to pious individuals,
gatherings at religious sites, and the general demeanor of the village’s inhab-
itants underscore the importance of religious and moral values in structuring
daily life. These social components were critical in fostering cohesion, trans-
mitting knowledge, and sustaining a sense of belonging across generations.
Moreover, the presence of notable cultural and scholarly figures associated
with Neystanak further reinforced its status as a village with rich intellectual
and spiritual traditions.

The environmental dimension focused on the village’s interactions with its arid,
challenging natural surroundings. The sources described how the built environ-
ment of Neystanak—its compact layout, use of local materials, and orientation
of buildings—was carefully adapted to climate constraints, including limited
rainfall, intense sunlight, and temperature fluctuations. The reliance on ganats
for water supply, the use of narrow alleys to create shade, and the construc-
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Abstract

This study examines the historical village of Neystanak, located in the Nain
region of central Iran, as a representative example of rural settlements that
encapsulate deep-rooted layers of spatial, architectural, and cultural identity.
Villages in central Iran, particularly those located in arid regions, have histor-
ically acted as vital carriers of indigenous knowledge, religious traditions, and
vernacular architecture. Over time, however, such settlements have undergone
significant changes due to modernization, urban expansion, population shifts,
and environmental pressures. These changes have threatened the continuity
and visibility of their unique identities. In this context, the present research
aims to rediscover and reinterpret the foundational elements of Neystanak’s
identity by systematically analyzing historical documents that reflect both its
physical structure and its intangible cultural characteristics.

The research adopts a qualitative, interpretive methodology primarily based on
the content analysis of historical-descriptive sources. Among these, particular
emphasis is placed on travelogues, which offer not only descriptive accounts
of physical structures but also rich narrative insights into the lived experiences,
social practices, and collective memories of local populations as observed by
travelers over several centuries. The travel accounts used in this study span a
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derived from an extensive review of the literature on spatial and functional
quality in commercial architecture. To objectively determine the relative im-
portance of each indicator, the study applied the Shannon Entropy Method,
a quantitative technique that measures the degree of information dispersion
among variables. This approach minimizes subjectivity in the weighting process
and enhances the analytical precision of the comparative assessment among
the selected cases.

The findings reveal that within the physical component, indicators such as form
and facade articulation, vertical openness (atriums and voids), and architectur-
al ornamentation and detailing play a pivotal role in improving spatial quality
and user experience. These attributes contribute to visual coherence, spatial
legibility, and the perceptual richness of interior and exterior environments.
Moreover, the spatial hierarchy and circulation geometry of the selected cases
demonstrate an increasing shift toward more complex and layered configura-
tions in contemporary developments, reflecting broader aesthetic and func-
tional tendencies in the city’s architectural evolution.

In the functional dimension, parameters such as infrastructure systems, parking
capacity, and support and service spaces were found to exert the most signifi-
cant influence on overall spatial efficiency and user satisfaction. These elements
facilitate accessibility, comfort, and functional integration within commercial
complexes, thereby enhancing the operational performance of the buildings.
However, the research also indicates that the structural complexity observed in
some contemporary cases—while improving operational capacity—has simul-
taneously reduced the buildings’ physical and social integration with their ur-
ban context. This tension between efficiency and contextual harmony reflects
a critical challenge in the design of recent large-scale commercial centers in
Tehran.

Ultimately, the study emphasizes the need to adopt a hybrid design approach
that integrates physical and functional dimensions in a cohesive, adaptable,
and experience-oriented manner. Such an approach is expected to foster not
only spatial and functional excellence but also to promote social interactions
and collective engagement within urban commercial environments. The results
contribute to a deeper understanding of how the evolution of commercial ar-
chitecture in Tehran mirrors broader socio-economic and morphological trans-
formations of the city. They also offer design-oriented insights for architects
and planners seeking to enhance the spatial quality, performance, and public
character of future commercial spaces.

Keywords: Physical components, Functional components, Spatial structure,
Spatial quality, Tehran Commercial buildings
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Abstract

In recent decades, commercial spaces in metropolises such as Tehran have
evolved beyond their purely economic roles, becoming environments that en-
hance users’ spatial experiences through deliberate spatial organization, open-
ness, lighting, and architectural elements. By incorporating purposeful physical
components, these spaces enhance the architectural quality of the buildings,
fostering meaningful, experience-oriented user engagement. As a result, com-
mercial buildings are no longer perceived merely as destinations for shopping,
but as architectural entities of notable spatial and functional quality within the
context of contemporary design.

The present study aims to analyze the evolutionary process of physical and
functional components in Tehran’s commercial buildings and to identify the
key indicators that most significantly influence spatial quality and building per-
formance. The research investigates nine representative case studies spanning
the late Pahlavi era (1950s) to the end of the 2010s, employing a combined
methodological approach combining comparative and descriptive analysis. This
longitudinal perspective enables the study to trace both quantitative and quali-
tative transformations in architectural design, spatial configuration, and opera-
tional efficiency across different historical periods of urban development.

The evaluation criteria were formulated according to theoretical components
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ment.

Building upon these insights, the study proposes several design recommenda-
tions: maximizing exposure to natural light in residential, educational, and work
environments; employing color palettes that evoke positive emotional respons-
es; integrating noise mitigation strategies and natural soundscapes; expanding
green and blue infrastructure; enhancing walkability and cycling networks to
encourage endorphin-generating physical activity; and designing public spaces
that foster social interaction and cultural engagement. These interventions not
only promote individual mental health but also strengthen community cohe-
sion, reduce burdens on the healthcare system, and enhance long-term urban
resilience.

In conclusion, the research demonstrates that urban environments function as
neurobiological regulators that shape hormonal balance and psychological out-
comes. The sensory and social qualities of a city—its light, sound, color, move-
ment, and social opportunities—directly influence the secretion of serotonin,
dopamine, oxytocin, and endorphins. The contrast between Tehran and Copen-
hagen illustrates that pedestrian-centered, sensory-rich, socially cohesive envi-
ronments promote optimal hormonal conditions for happiness, while car-cen-
tered, high-stress cities may disrupt these processes. Ultimately, the study
underscores the importance of integrating biological and psychological knowl-
edge into urban design practice. Cities that align with human neurohormonal
needs have the potential to become catalysts of happiness, resilience, and long-
term well-being, transforming urban living into a supportive, health-enhancing
experience rather than a source of chronic stress.

Keywords: Happiness Hormones, Environment, Environmental Design, Environ-
mental Psychology, Mental Health
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use developments, and pedestrian-friendly streets foster a sense of belonging,
trust, and emotional stability. In contrast, environments dominated by vehicles,
extensive travel times, and limited public space restrict social opportunities,
weaken community ties, and reduce hormonal conditions associated with
well-being. The design of social space, therefore, becomes a critical determi-
nant of urban mental health.

Methodologically, the study employs an interpretive—comparative approach,
synthesizing scientific literature on environmental psychology and neurosci-
ence with observational and contextual analysis of Tehran and Copenhagen.
Tehran exemplifies an environment where chronic exposure to stress-inducing
stimuli—traffic congestion, high noise levels, monotonous visual landscapes,
air pollution, and limited green spaces—consistently activates the body’s stress
system. The dominance of gray concrete, asphalt, and pollution-reduced visibil-
ity contributes to sensory deprivation, reducing dopamine and serotonin-gen-
erating stimuli. Restricted access to natural light due to smog and dense vertical
development disrupts melatonin cycles, sleep quality, and emotional stability.
Social interaction is further constrained by limited public spaces, long commut-
ing distances, and insufficient pedestrian-friendly infrastructure, which reduce
oxytocin release and contribute to feelings of isolation. Collectively, these fac-
tors create an urban ecosystem that suppresses neurohormonal balance and
undermines psychological resilience.

Copenhagen, by contrast, demonstrates how intentional urban design can
support and strengthen hormonal well-being. The city’s emphasis on natural
light—facilitated by low-rise architecture, wide streets, and reflective surfac-
es—enhances circadian regulation and boosts serotonin levels. Vibrant colors
in buildings and public spaces stimulate positive emotional responses. The ex-
tensive cycling network and pedestrian infrastructure promote daily physical
activity, increasing endorphins and dopamine. Green spaces are abundant,
evenly distributed, and easily accessible, fostering relaxation, reducing cortisol,
and supporting social engagement. Noise pollution is significantly lower than
in car-dominated cities, thanks to reduced reliance on cars and effective envi-
ronmental policies. Social interaction is facilitated by inviting public spaces, wa-
terfront promenades, and event-friendly plazas, all of which enhance oxytocin
and contribute to emotional well-being. Copenhagen thus represents an urban
model aligned with human biological needs.

The comparative analysis yields several insights. First, environmental quality
plays a critical role in moderating the interaction between genetic susceptibili-
ty and emotional experience. Individuals predisposed to anxiety or depression
may experience intensified symptoms in stress-inducing environments such
as Tehran, whereas in Copenhagen’s low-stress context, environmental condi-
tions may help neutralize genetic vulnerabilities. Second, the design of urban
infrastructure directly affects physical activity, sleep, stress levels, and social
connection—each of which is linked to hormonal regulation. Third, sensory
richness—achieved through thoughtful use of color, sound, light, and natural
elements—contributes significantly to emotional vitality and cognitive engage-
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neurobiological foundation, yet their effects are not deterministic; environmen-
tal factors can strengthen, compensate for, or undermine genetic predisposi-
tions. As a result, the quality of urban environments plays a decisive role in
shaping psychological outcomes.

The study focuses on four primary hormones associated with happiness—do-
pamine, serotonin, oxytocin, and endorphins—and two secondary hormones,
melatonin and cortisol, which significantly influence emotional states. Dopa-
mine regulates motivation, pleasure, cognitive engagement, and reward antic-
ipation. Serotonin affects mood balance, sleep regulation, appetite, and emo-
tional processing. Oxytocin enhances trust, empathy, bonding, and prosocial
behavior, particularly during positive social interactions. Endorphins act as
natural analgesics and stress-reducing agents, released during physical activi-
ty, laughter, and sensory enjoyment. Melatonin governs circadian rhythms and
sleep quality, while cortisol manages stress responses but can impair emotional
stability when chronically elevated. Together, these hormones form the biolog-
ical infrastructure through which the built environment exerts its psychological
influence.

The research identifies four major environmental domains that significantly af-
fect hormonal activity: light and color; sound and acoustic conditions; social
interaction and public events; and the interplay between genetics and envi-
ronmental design. The first domain, light and color, is particularly influential.
Exposure to morning light, characterized by bright cool wavelengths, suppress-
es melatonin levels and stimulates serotonin production, thereby enhancing
alertness, motivation, and emotional balance. Conversely, warm evening light
promotes melatonin secretion and supports healthy sleep cycles. Color expo-
sure also plays a critical role in emotional modulation. Warm colors such as
yellow stimulate positive arousal and dopamine release, strong reds increase
excitement and physiological activation, and cool tones like blue encourage
calmness and serotonin activity. The effective integration of light and color into
architectural and urban design serves as a non-invasive means of promoting
psychological well-being.

The second environmental domain—sound—exerts a substantial influence on
hormonal regulation. Pleasant natural sounds, melodic music, and controlled
acoustic environments elevate dopamine and oxytocin levels while reducing
cortisol. In contrast, noise pollution—especially from vehicular traffic, machin-
ery, and crowded urban areas—initiates chronic stress responses, impairs emo-
tional regulation, and contributes to long-term psychological fatigue. Acoustic
planning in urban design is important for mental health because 432 Hz sound
frequencies may calm physiological responses, potentially aligning biological
rhythms and reducing stress.

The third domain involves social interaction and the structure of public space.
Human beings are inherently social, and environments that facilitate sponta-
neous encounters, accessible gathering spaces, and community events signifi-
cantly stimulate oxytocin and serotonin pathways. Parks, public squares, mixed-
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Abstract

This study explores the intricate relationships among environmental conditions,
intrinsic biological factors, and the secretion of happiness-related hormones,
which collectively shape human mental health and subjective well-being. By
integrating insights from neuroscience, environmental psychology, and urban
design, the research proposes that the built environment functions not simply
as a spatial or infrastructural backdrop, but rather as a neurobiological agent
that influences hormonal balance, emotional regulation, and overall psycho-
logical resilience. Through an interpretive—comparative analysis of two contrast-
ing urban models—Tehran, a densely populated, car-oriented metropolis, and
Copenhagen, a human-centered, pedestrian-oriented urban environment—the
study develops a scientifically grounded framework for designing cities that
promote happiness, reduce stress, and enhance social connectedness.

Happiness is conceptualized as a multidimensional biopsychosocial construct
shaped through continuous interactions between internal determinants—in-
cluding genetics, temperament, and neurochemical sensitivity—and external
environmental stimuli such as light, color, sound, physical accessibility, and so-
cial experience. From a biological standpoint, genetic predispositions strongly
influence baseline emotional sensitivity. Empirical studies indicate that approx-
imately 30-50% of individual variation in happiness is heritable. Specific genet-
ic polymorphisms contribute to these variations: DRD2 and COMT modulate
dopamine pathways involved in reward processing and motivation, while the
5-HTTLPR genotype influences serotonin reuptake, emotional stability, and vul-
nerability to stress or depression. These intrinsic factors form an individual’s
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orean politics of architecture” —the study situates architectural measurement
within a larger landscape of knowledge and power.

Ultimately, the article contributes to the historiography of Islamic architec-
ture in three main ways. First, it introduces the notion of numerical hiyal as a
productive analytical lens for investigating the relationship between number,
measure, and architectural form, complementing existing work on geometrical
design methods. Second, it proposes a concrete modular model, grounded in
the Yasavi mausoleum and verified across a set of major Timurid monuments,
that clarifies how historical units such as the gaz were operationalised in design
and construction. Third, it demonstrates that the domed architecture of the
Timurid period cannot be fully understood without recognising the role of stan-
dardized numerical systems in stabilising spatial organisation, encoding symbol-
ic values, and facilitating the transmission of design knowledge across regions
and generations.

Keywords: Proportional systems of number and measurement; Timurid archi-
tecture; Numerical techniques (hiyal ‘adadiyah) in architectural design; Domed
area of the Timurid era
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divided into gaz-based modules, the study identifies a hierarchical system of
measures governing the distribution of walls, piers, openings, and secondary
spaces. This grid not only structures the main domed volume but also regulates
the alignment and width of corridors, side rooms, and transitional zones. The
resulting “measurement diagram” of the Yasavi mausoleum is treated as an
exemplary instance of numerical hiyal applied to architecture, and it provides a
comparative template for examining other Timurid buildings.

Applying this modular diagram to the remaining case studies reveals strong pat-
terns of consistency. In monuments such as the Gur-e Amir and the Goharshad
Mosque, the principal spans and bay widths can be expressed as simple mul-
tiples of the same basic unit. At the same time, secondary spaces frequently
adhere to subdivisions of one-half or one-third of the main module. The anal-
ysis shows that large-scale compositional elements—such as the diameter of
domes, the length of principal axes, and the dimensions of major iwans—tend
to be organised according to a series of multiples of six (12, 18, 24, 30, and 48
gaz). In contrast, smaller cells, staircases, and ancillary rooms are more often
based on multiples of three. In other words, the overall system emerges as a
dual structure combining a macro-scale order rooted in 6 and a micro-scale or-
der rooted in 3. This duality resonates with the emphasis in mathematical texts
on proportional progressions and on the practical advantages of working with
highly divisible numbers for layout and estimation.

The findings further suggest that these numerical schemes were not accidental
or merely convenient approximations. Historical evidence points to the exis-
tence of state-regulated standards of length—such as the dhira‘ shahi, dhira’
hashimi, and regional variants associated with Samargand and Herat—used
in administrative, mercantile, and architectural contexts. When the measured
data from the architectural plans are converted back into historical units using
a Timurid gaz of approximately 60.6 cm, the resulting values align closely with
the discrete series of integers reconstructed from the Yasavi mausoleum. This
alignment implies a conscious attempt to implement consistent royal standards
across important state-sponsored projects, especially those that functioned
as dynastic mausolea, Friday mosques, or shrines associated with charismatic
saints.

In light of these observations, the article argues that numerical operations in
Timurid architecture should be understood as a central component of design
rather than a secondary or purely symbolic layer. Numerical hiyal, as recon-
structed here, constitutes an applied intellectual system that integrates mea-
suring instruments, modular grids, and proportional series into a coherent
framework for planning, construction, and visual order. It underpins the repeti-
tive yet carefully calibrated rhythms of bays and piers, the precise registration
between structural spans and decorative programmes, and the ability to ex-
tend or reproduce standardized domed units across different sites. At the same
time, by linking these practices to broader intellectual currents—such as the
post-Mongol revival of mathematics, the circulation of astronomical and occult
sciences, and the Timurid court’s investment in what might be called a “Pythag-
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as separate analytical categories, the study proposes that they should be un-
derstood as two interdependent dimensions of a unified design methodology.
In this methodology, abstract mathematical principles—such as proportional
series based on 3 and 6, or modular grids expressed in units of gaz—are trans-
lated into repeatable rules for laying out plans, organising structural spans, and
calibrating the relationship between main domed spaces and their subsidiary
chambers. The central research question is therefore not only how Timurid ar-
chitects drew complex geometries, but how they counted, measured, and stan-
dardised space through numerical operations.

The methodological framework combines descriptive, analytical, and compar-
ative approaches. First, the study undertakes a close reading of Persian and
Arabic scientific and historical texts produced between the thirteenth and fif-
teenth centuries. Among the mathematical works, special attention is given to
Ab al-Wafa’ al-Blizjan1’s Manazil al-sab‘ and Ghiyath al-Din al-Kashant’s Miftah
al-hisab. These treatises discuss practical procedures for measuring areas and
volumes, estimating quantities of materials, and converting between different
units. They record the use of instruments such as the dhira‘ (cubit), gabdah
(hand-span), ashl (yardstick), and grid-based drafting boards. Such sources tes-
tify to an advanced culture of precision in the workshop, where numerical rules
were not abstract formulae but operative tools for surveyors, architects, and
master builders. In parallel, narrative chronicles such as Sharaf al-Din Yazdr’s
Zafarnamah and Ghiyath al-Din Khwandamir’s Habib al-siyar are analysed for
their references to architectural commissions, building campaigns, and royal
supervision of construction, which illuminate the institutional context in which
these numerical practices were embedded.

Second, the study incorporates architectural documentation and plan-based
measurement. Existing surveys and measured drawings are collected for a se-
lection of major Timurid monuments. The criteria for selecting case studies are
threefold: (1) clear attribution to the Timurid period and, where possible, to
specific patrons within the Timurid dynasty; (2) the availability of sufficiently
accurate plans or the possibility of reconstructing the geometry of the build-
ing from archaeological and archival sources; and (3) the presence of a domed
area functioning as a central spatial and symbolic unit, whether in a funerary,
congregational, or commemorative context. Based on these criteria, the corpus
includes the mausoleum of Khwaja Ahmad Yasavi in present-day Kazakhstan,
the Gur-e Amir Mausoleum and the Mosque of Bibr Khanum in Samargand,
the Goharshad Mosque in Mashhad, the shrine complex of Mir ‘AlT Shir Nava'
in Mazar-e Sharif, and several other domed structures for which reliable plans
exist.

The mausoleum of Khwaja Ahmad Yasavi occupies a pivotal place in this anal-
ysis and serves as the reference point for deriving a modular framework. Com-
missioned directly by Timur and extensively documented in both textual and
architectural sources, the monument consists of a large square domed hall (30
gaz x 30 gaz) and a smaller rear domed chamber measuring 12 gaz per side.
By reconstructing these dimensions at scale and superimposing a square grid
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Abstract

This study investigates the structural and epistemological role of numerical
techniques (hiyal ‘adadiyah) in shaping architectural form during the Timurid
period, with a particular focus on the design, measurement, and proportional
logic of domed areas (gonbadkhanehs). Within the post-Mongol tradition of Is-
lamic sciences, especially in works influenced by al-Farabi’s classification of the
sciences, hiyal (ingenuity, contrivance, or device) is defined as a branch of prac-
tical science (‘ilm al-hiyal) that connects theoretical mathematics with applied
arts and crafts. This science consists of two principal components: geometrical
hiyal, which operates through constructive diagrams and spatial transforma-
tions, and numerical hiyal, which relies on calculation, measurement, and the
manipulation of units and ratios. Whereas the geometrical dimension—often
treated under headings such as handasah ‘amaliyyah (practical geometry)
and associated with instruments like compasses, rulers, and templates—has
attracted considerable attention in modern scholarship on Islamic art and ar-
chitecture, its numerical counterpart remains largely understudied. However,
it is precisely numerical hiyal, with its systematic use of units, modules, and
multipliers, that can clarify how abstract number and concrete space were in-
tertwined in the design of Islamic buildings.

The article seeks to recover the importance of numerical hiyal in architectural
practice during the Timurid dynasty. This period has often been characterised
in historiography by its “obsessive geometry” and sophisticated decorative
programmes, but less frequently analysed in terms of its underlying systems
of measure and number. Rather than approaching geometry and arithmetic
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