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different contexts. Asian context, exemplified by Nanyang, emphasized flexi-
bility and collective spaces, reflecting cultural values of community harmony.
Western context, represented by Florida International University and University
of lowa, focused on individuality and direct connection to nature, featuring pri-
vate studios and extensive glazing systems. Iranian context, demonstrated by
Ferdowsi University, concentrated on combining private and collective spaces
with emphasis on centrality, incorporating traditional architectural elements
like courtyards while accommodating modern educational needs.

Proposed Model

Based on the comprehensive findings, an “Adaptive Model of Place Attachment
in Educational Spaces” is proposed, which provides a systematic framework
for phased design and intelligent prioritization of components, while careful-
ly considering local cultural context. The model operates on the principle that
successful place attachment results from the strategic integration of four com-
ponent categories—physical, functional, social, and perceptual—deployed ac-
cording to the four-stage temporal progression. This framework represents the
first comprehensive tool for designers to systematically approach place attach-
ment enhancement in art educational environments.

Conclusion

Place attachment in educational spaces is a multi-dimensional and dynamic
phenomenon requiring systematic design approaches. Effective environments
emerge from orchestrated relationships among physical quality, functional
adaptability, social interaction, and perceptual identity. The discoveries of the
Physical Priority Principle, four-stage progression, and mutual reinforcement
provide practical guidance for designers. The key innovation is presenting the
first comprehensive model of place attachment tailored to educational spaces,
shifting design from intuition-based to evidence-based strategies.

Keywords: Educational Space, Faculty of Arts, Environmental Psychology, Place
Attachment, Interior Design
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Methodology

The research follows a mixed-methods approach, combining quantitative and
gualitative data. Initially, a comprehensive review of related theories in environ-
mental psychology, architectural theory, and educational design was conduct-
ed, resulting in a four-component conceptual model. Subsequently, in-depth
semi-structured interviews with experts in educational space design were car-
ried out to validate findings. These components were then analyzed in four
successful examples: Florida International University, Nanyang Technological
University Singapore, University of lowa, and Ferdowsi University of Mashhad.

Key Findings

The research findings include three fundamental discoveries that significantly
advance our understanding of place attachment in educational environments:

First Discovery: Physical Priority Principle Contrary to common assumptions
in environmental psychology, physical components (particularly natural light
and green space) demonstrate greater impact on creating initial place attach-
ment than social components. In all examined cases, the strong presence of
natural light and green space was identified as the primary factor in attracting
and retaining students. The Florida International University case demonstrated
how expansive windows created dynamic lighting conditions, while Nanyang’s
integration of green roofs provided constant visual connection to nature. This
finding led to the formulation of the “Physical Priority Principle”: “Sustainable
place attachment forms when environmental human needs are first satisfied.”

Second Discovery: Processual Nature of Attachment Place attachment devel-
opment follows a sequential process including four distinct stages: attraction
(dominance of physical components), interaction (activation of functional com-
ponents), belonging (strengthening of perceptual components), and commit-
ment (consolidation of social components). This temporal model introduces a
dynamic understanding of place attachment that has been absent from pre-
vious frameworks. The University of lowa case exemplified this progression,
where initial attraction to naturally lit studios evolved into deep commitment
through collaborative project spaces. This model proves that effective design
must be gradual and multi-staged.

Third Discovery: Interactive Effect and Mutual Reinforcement In more suc-
cessful examples like Nanyang and Ferdowsi, simultaneous presence of mul-
tiple components created a significantly greater impact than the sum of their
individual effects, revealing a phenomenon termed “mutual reinforcement.”
This finding indicates the existence of a “critical point of attachment” where
component combinations lead to qualitative transformation in spatial experi-
ence. At Nanyang, the integration of flexible studio spaces with natural light
and green elements created synergistic effects that enhanced both individual
creative work and group dynamics.

Cultural Adaptation Patterns The comparative analysis revealed distinct cultur-
al adaptation patterns that influence how place attachment manifests across
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Abstract
Problem Statement

University entrance represents one of the critical life stages accompanied by
transformations in behavioral, social, and emotional dimensions. This phase
often presents challenges such as insecurity and anxiety about the future, par-
ticularly when students encounter unfamiliar environments and new academic
responsibilities. Appropriate design of educational spaces plays a vital role in
meeting students’ psychological needs and facilitating learning. In art facul-
ties specifically, where creativity and inspiration are fundamental, the design
of learning spaces becomes even more critical. The goal of this research is to
identify and analyze influential components of place attachment in art faculty
architecture and discover their operational patterns in successful examples.

Research Importance

Understanding place attachment in art faculty architecture is crucial for creat-
ing environments that foster creativity, learning, and emotional connection.
This research addresses the gap in comprehensive models that examine the
complex relationships between multiple components affecting students’ sense
of belonging, particularly in art faculties where inspiration is paramount. Pre-
vious studies mainly focused on individual components, often overlooking the
synergistic effects that emerge when multiple elements work in concert.

Research Objectives and Questions
The main research questions are:
e What components are effective in enhancing place attachment?

e How do these components function in successful case studies?
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In other words, the identity of the historical building, as a “distinguishing” and
“continuing” structure in itself, is interpreted through the direct and committed
connection of the conservator, and it expresses its plan for continued existence
in the present and future, as well as its approach to addressing needs and risks
outside itself. In this approach, the identity of the historical building takes a
central role as a policymaker, and the establishment and change of identity are
not allowed, resulting in a definition of “development for conservation.”

Keywords: Historic architecture, Identity, Distinction, Continuity, Conservation,
Development, Modernism
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words, given the separation of space and time in all approaches, and in other
words, the lack of “continuity” of the space-time continuum of the historical
building, experts, influenced by the modern era, have pursued two approaches
regarding identity: “stabilizing self and identity in the past” and “changing iden-
tity and self over time.”

Identity stabilization occurs in conservation without development. In this ap-
proach, represented by Viollet-le-Duc’s theories, the “distinction” dimension
of identity is defined based on the historical building’s values, resulting from
the interaction between the human creator and their connection to the past.
According to this process, the building’s identity structure has no plan for its
continuation in the present and future. It is, in a way, a “rejected space” in the
present, which will have two fates: either it will be forgotten and ruined after a
while, or it will become a commodity that is managed by the commodity fetish-
ism process resulting from the capitalist system of the modern era and used in
tourism economics and museology.

In the “conservation with development” approach, the continuation of the his-
torical building in the present and future depends on its ability to meet the
needs of contemporary humans. Of course, these needs, under the abstract
systems of the modern era’s fleeting world, are identified and addressed by the
conservator and are not dependent on time and space. By viewing identity as
fluid and structural, its role in present and future planning is negated. Identi-
ty’s conservation is thus limited to momentary distinctiveness, rendering the
continuation of a “self” meaningless. This historical building has an identity in
the past, present, and future. It will retain its identity for as many periods as
decisions are made for it, and it will again be transformed into a commodity to
meet daily needs.

Therefore, preventing the transformation of a historical building into a com-
modity without its authentic identity is only possible within a single-centered
and unified view of identity. According to this view, identity is a single-centered
structure that, in addition to defining its independence and “distinction” from
others, plans for its “continuation” over time against external decisions and
risks. In other words, through the people who built it and lived in and with it, it
has managed the coherence of its identity in the past and plans for its conserva-
tion in the present and future. In this view, the subject and object are the same
“self/identity of the historical building.” Based on this, the conservator does
not plan for the future of the building; instead, by establishing a “direct” and
“committed” connection with the historical building, they reduce the influence
of abstract systems and the characteristics of the modern era on the interpre-
tation of the historical building’s identity and the reading of its story over time.
Based on this, identification and the formation of a false self for the historical
building are prevented. By reading the story of the historical building, the pol-
icies and principles that ensure the coherence of its identity (distinction and
continuity) in the past are extracted. By observing these policies and principles,
the manner in which the historical building’s continued existence is planned,
and consequently, the conservation and continuity of its identity, is determined.




Rahpooye Memari-o Shahrsazi
(Quarterly Journal of Architecture and Urbanism)
Vol. 4, No. 13, Spring 2025

existence, the main question “What is the reason for the discontinuity of the
identity of historical buildings and their proper role in planning their continued
existence under the concept of conservation?” is answered by addressing the
guestion “Given the conditions of the modernity period (dominant paradigm),
how is the identity of a historical building and its continuity defined in the pro-
cess of its conservation and development?”. This qualitative article critically
analyzes the three main components involved in the decision-making process
for the survival of historical architecture: the conservation expert, the identity/
self of the architecture, and the modernity period (dominant paradigm), using
an inductive approach, logical reasoning, and library research methods. In the
first step, the historical evolution and current state of conservation and de-
velopment policies for historical buildings, as used by the conservation expert
(subject), are described and analyzed. In the second step, different perspectives
on the concept of identity and self as the objective (object) of the article are ex-
plained. In the third step, the conditions of the modernity period are explained
as an independent factor governing the other two factors, and its impact on the
expert’s decision is clarified. Finally, through logical reasoning, the interaction
of the three components and the outcome of the conservation expert’s deci-
sion on the identity of the historical building are discussed.

Based on the analysis of approaches to the conservation of historical build-
ings, until the first half of the 19th century, experts and theorists, similar to
Viollet-le-Duc’s scientific view, considered conservation without development
of the historical building, viewing the historical building as a product of the
past and initial time, and preserving space separate from time — in the sense
of “in time” and “era.” From the second half of the 19th century, and with John
Ruskin’s theories, the revival of the concept of “in time” was established, and in
addition to the initial time, other times in which different generations interact-
ed with the building and their effects on the building and vice versa also gained
importance. In the 20th century and beyond, and in the view of individuals such
as Feilden and Jokilehto, among others, adding contemporary value to histori-
cal buildings considers both the present and the future, and conservation is de-
fined as being accompanied by development. Of course, in this period as well,
the three-dimensional space is a product of conservation before it is placed
in the development process. During the development process, it assumes a
temporal quality, being intermittently fragmented and occurring “moment by
moment” within each development phase. In other words, at any given time,
the building’s capabilities are actualized in response to daily needs during the
development process, thereby gaining contemporary value. In this view, the
continuum of space and time is formed with a different and fragmented tempo-
ral dimension, relying on the “moment” of development processes. Therefore,
in all approaches, especially from the 20th century onwards, the influence of
the characteristics of the modern era is seen in/on the experts’ views; such that
in the expert system, based on standardized values, abstractly and by reducing
time to zero in space, in a closed cycle resulting from institutional reflexivity,
they identify historical buildings anywhere in the world and decide on their
continued life based on probabilities arising from fundamental doubt. In other
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Abstract

Historical architecture is a continuum of three-dimensional space and time,
where values have been attributed to it through interaction with humans over
time, defining its distinction and continuity as identity. The conservation of his-
torical architecture is also defined to maintain its values and, consequently, its
identity, for transmission to present and future generations.

During the modern era, particularly after the 1950s, with the growing impor-
tance of development at various scales, different policies such as reconstruc-
tion, renovation, and redevelopment were implemented. The changes resulting
from these policies, at various scales from urban fabric to historical architectur-
al spaces, conflicted with the commitment to preserving identity. However, due
to the conflicts that arose and the negative impacts of maximum and one-di-
mensional development, the regeneration policy was defined as a comprehen-
sive approach that became more moderate in its approach to historical spaces
and, consequently, historical architectural spaces, and directed its policies to-
wards their conservation. But based on all these approaches, the persistence
of historical architectural space over time and, consequently, the conservation
of its identity, has been defined in terms of the function of space in relation to
developmental policies centered on economic development. This means that
the value of historical architectural space is due to its rarity and values based on
current needs. Historical architectural space is measured at any given time by
the criterion of “defined needs of that day” and, if valuable in relation to them,
is preserved and utilized. Within this framework, historical architectural spaces
are offered as a consumer and economic commodity to ensure their long-term
survival. In this process, there is no commitment to preserving the values that
define the historical building’s identity and transmitting them; instead, what
continues are the consumer and economic values of the space.

In this research, with the primary goal of identifying the reasons for the discon-
tinuity of the identity of historical buildings and their role in their continued

1. Assistant professor, Department of Architecture, Art and Architecture School, Yazd University, Iran.
Email: poursarrajian@yazd.ac.ir @ 0000-0003-2665-1533




Rahpooye Memari-o Shahrsazi
(Quarterly Journal of Architecture and Urbanism)
Vol. 4, No. 13, Spring 2025

that Zen philosophy advocates. The temple thus embodies a paradox: it is at
once an invitation to personal reflection and a carefully curated path toward a
prescribed understanding of the sacred. Such a paradox enriches the herme-
neutical critique of architecture by revealing how meaning in design is never
purely individual nor entirely imposed, but always negotiated within cultural
and philosophical frames. Ultimately, this study contributes to the understand-
ing of architecture not merely as a technical or aesthetic practice, but as a cul-
tural act with profound implications for human experience, emotion, and spir-
ituality.

This inquiry, therefore, advances architectural scholarship by situating the Wa-
ter Temple within debates on architecture, meaning, and interpretation, while
also offering methodological reflections on how hermeneutic criticism can illu-
minate the multilayered relationships between form, space, culture, and spir-
ituality. It underscores the necessity of analyzing architectural works not only
as physical structures but also as repositories of cultural narratives, spiritual
aspirations, and controlled dialectics of meaning. In doing so, the research pro-
vides a deeper appreciation of how design, when informed by cultural and phil-
osophical traditions, shapes not just spaces but the very conditions of human
perception and spiritual experience.

Keywords: Dialectic of Space, Hermeneutic critique, Reading architecture, inter-
pretation of meaning, Lived experience
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space. Similarly, the transition from darkness to light not only mirrors the phys-
ical progression of the architectural journey but symbolizes the inner journey
from ignorance to illumination, resonating with spiritual themes across cultures
while remaining firmly rooted in Zen thought. The central lotus pond serves as
both a literal and symbolic centerpiece: in Buddhist cosmology, the lotus em-
bodies purity, rebirth, and enlightenment, and its placement in the temple re-
inforces the metaphysical journey of the visitor. Moreover, circulation through
the temple is carefully structured to embody philosophical principles of detach-
ment, reflection, and transcendence, transforming movement into ritual.

At the same time, this study recognizes a tension within Ando’s architectural
narrative: the extent to which the visitor’s interpretive freedom is constrained
by the architect’s predetermined sequencing. On one hand, Ando provides a
rich symbolic and sensory palette—water, shadow, silence, texture—that can
elicit deeply personal and subjective experiences. On the other hand, the very
precision with which these experiences are orchestrated raises the question
of whether the architecture truly permits interpretive openness, or whether it
functions as a governance of perception, channeling the visitor toward a nar-
rowly defined spiritual experience. This paradox—between Zen philosophy’s
valorization of openness and Ando’s architectural determinism—becomes a fo-
cal point of the hermeneutical critique advanced in this paper.

The significance of this research lies in its contribution to theoretical debates
in architectural meaning, phenomenology, and hermeneutics. First, it demon-
strates how architectural space, far from being a neutral container, actively pro-
duces and directs meaning through formal and sensory manipulations. Second,
it situates the Water Temple within a cultural continuum, showing how Japa-
nese traditions of spirituality, symbolism, and landscape aesthetics are reinter-
preted in a modern architectural idiom. Third, it advances the hermeneutical
argument that meaning in architecture arises not solely from the designer’s in-
tention nor exclusively from the user’s interpretation, but from a dynamic inter-
play between the two. This interplay is especially visible in sacred architecture,
where cultural narratives, religious symbols, and personal emotions intersect.

Furthermore, the study offers broader insights into the role of architecture as
a medium of governance and control, particularly in spiritual contexts. By ex-
amining how the Water Temple channels the visitor’s bodily movements, visual
focus, and emotional responses, the research underscores the power of archi-
tectural design to structure not only physical experience but also interpretive
possibilities. This has implications beyond the case study, contributing to on-
going discussions about the ethics of design, the autonomy of users, and the
cultural politics of architectural meaning-making.

In conclusion, this research argues that Tadao Ando’s Water Temple constitutes
compelling evidence of an architectural work that is capable of eliciting pro-
found spiritual and emotional experiences. It demonstrates how the manip-
ulation of material, spatial, and symbolic elements can guide visitors toward
transcendence, while simultaneously restricting the openness of interpretation
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sanctum of the temple. This spatial sequencing is not arbitrary; rather, it enacts
a metaphorical journey from the profane toward the sacred, one that is metic-
ulously choreographed to elicit certain psychological and spiritual responses.
This paper seeks to determine whether such an orchestration of experience
aligns with or contradicts the underlying tenets of Zen philosophy, raising crit-
ical questions about authorship, agency, and interpretive freedom in spiritual
architecture.

The methodological framework of this study is analytical-descriptive and in-
terpretive, founded upon the principles of hermeneutic criticism. The research
is conducted as a qualitative inquiry, aligning with Linda Groat’s methodolog-
ical principles in architectural and design research. Rather than emphasizing
guantification, measurement, or statistical generalization, the study focuses
on interpretive richness and the uncovering of hidden layers of meaning. The
philosophical foundation of the research is based on an interpretive-phenome-
nological paradigm, which holds that architectural meaning is neither objective
nor fixed, but instead emerges from human interpretations, social structures,
and lived experience.

In this approach, knowledge arises through immersion in data, interpretation,
and the discovery of meanings embedded in the relationship between architec-
tural work, audience, and its cultural-historical context. The research strategy
combines grounded theory and phenomenology. Grounded theory enables the
discovery of concepts, categories, and their interrelations directly from data,
thereby allowing for the development of a conceptual framework or theoretical
model. This is achieved through a systematic, iterative process of open, axial,
and selective coding. At the same time, hermeneutic phenomenology—espe-
cially inspired by postmodern thinkers such as Hans-Georg Gadamer—focuses
on analyzing lived experience and interpreting architectural phenomena from
subjective, sensory, and emotional perspectives.

This methodological synthesis provides a deeper understanding of how mean-
ing in the Water Temple is constituted through the interplay of material ele-
ments, spatial sequencing, and symbolic attributes, and how these shape the
perception and emotions of visitors. While grounded theory anchors the re-
search in systematic conceptual development, phenomenology ensures sensi-
tivity to the qualitative and experiential aspects of architecture.

The data collection method is primarily documentary (library-based), involving
a comprehensive review and analysis of textual and visual sources relevant to
the Water Temple, its cultural-philosophical frameworks, and its architectural
attributes. These sources are critically examined and thematically coded to pro-
vide both empirical grounding and theoretical depth.

Findings from this research highlight several key elements of design that con-
tribute to the creation of a profound spiritual and emotional environment. The
contrast between material and immaterial—exemplified by the cold solidity
of exposed concrete against the fluidity and impermanence of water—creates
a haptic and visual dialogue that deepens the visitor’s engagement with the
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Abstract

The present study investigates the intricate interplay between meaning, spa-
tial configuration, and formal expression in Tadao Ando’s Water Temple (Hon-
pukuji), situating it within the broader discourses of minimalist and spiritual
architecture, as well as the philosophical and religious frameworks that inform
its conception. Recognized as a paradigmatic work that unites modernist archi-
tectural techniques with profound cultural and spiritual traditions, the Water
Temple represents not merely a physical space for ritual and meditation, but
a multilayered narrative that orchestrates the visitor’s journey through mate-
riality, voids, circulation, light, and water. This research argues that the temple
simultaneously offers opportunities for personal transcendence and reflection
while at the same time enforcing a degree of controlled meaning through the
architect’s precise manipulation of experience. By adopting a hermeneutical
approach, the study positions Ando’s design as both a conduit for interpretive
freedom and a framework that reinscribes cultural, symbolic, and experiential
limits.

The objective of this research is to analyze how Ando’s careful synthesis of form
and space generates meaning that is both universal and context-specific, creat-
ing a dialogue between designer intention and audience reception. While Zen
Buddhist philosophy traditionally emphasizes openness, indeterminacy, and
the possibility of self-discovery, the Water Temple reconfigures these principles
into a curated experiential path. Visitors move through a descending, dimly lit
passage before arriving at a central lotus pond, and eventually into the inner
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also apply to other regions, particularly developing countries with similar cli-
mates and industrial demands. Container housing, carefully designed, can help
meet urgent housing needs while supporting the long-term goals of resilience,
sustainability, and environmental responsibility.

Keywords: Modular, Container housing, Sustainability, Optimization, Layout pat-
tern
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sign provides the strongest airflow and most effective natural ventilation. Oth-
er models, especially those with multiple courtyards or extra stories, showed
weaker performance. They often blocked airflow or produced less pressure dif-
ference, making them less suitable for hot and humid climates.

The success of the M1 layout highlights the importance of courtyard-based de-
signs, which are already central features in the traditional architecture of both
regions. The study’s findings go beyond these two case studies. They demon-
strate that container-based housing, when designed with climate sensitivity and
informed by local building traditions, can achieve multiple objectives simulta-
neously: affordability, adaptability, and environmental sustainability. This type
of housing not only solves the immediate need for temporary accommodation
but also supports long-term objectives for resilient infrastructure. By combin-
ing old knowledge with modern modular design, container housing can offer
solutions that are both practical and sustainable. This research also adds to the
discussion on adaptive reuse in architecture. Shipping containers, once they are
retired from transport, are often wasted. Turning them into housing reduces
waste and lowers the environmental cost of construction. At the same time,
modularity allows housing units to be added, removed, or rearranged as need-
ed to accommodate the number of people who require housing at any given
time. This flexibility is especially useful in industrial regions, where the number
of workers often changes with project cycles. In this way, container housing can
play a role in the circular economy, where materials are reused and adapted
rather than discarded. Another important contribution of the study is the use
of advanced simulation tools to confirm the performance of container layouts.
While lessons from traditional architecture are valuable, computer models en-
able the testing of designs under real-world climate data and the measurement
of precise results. The combination of CFD with vernacular knowledge makes
the designs more reliable and ready for real-world application. For example, air-
flow simulations demonstrated that the M1 model can reduce heat buildup and
improve comfort without relying heavily on mechanical cooling systems. This
reduces energy demand and makes housing more sustainable in regions where
electricity can be expensive or unreliable. The comparison of Makran and Chit-
tagong also highlights how different regions can learn from one another. Both
face similar challenges, including high temperatures, high humidity, limited re-
sources, and vulnerability to storms and floods. However, each has developed
unique ways to adapt: Chittagong with lightweight, ventilated structures, and
Makran with heavy, insulating walls and shaded courtyards. The study demon-
strates that combining these approaches in container housing can yield designs
that are both flexible and effective in many coastal regions worldwide.

In conclusion, the study demonstrates that temporary housing solutions do
not have to be limited or low quality. By utilizing modular container design in-
formed by local traditions and tested through simulations, it is possible to cre-
ate housing that is affordable, quickly built, comfortable, and sustainable. The
M1 model, with its single-story courtyard design, represents the best option
tested for the climate of southern Iran. However, the lessons from this study
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with containers. It compares two regions with similar hot and humid climates:
the Makran Coast in Iran and the Chittagong Coast in Bangladesh. Both areas
experience extreme heat and high humidity, necessitating the need for ther-
mal comfort, making them valuable case studies for testing container housing
layouts. The research uses a mixed-methods approach. In the first, qualitative
stage, documents were reviewed, and traditional housing practices in both re-
gions were analyzed.

For example, in Chittagong, houses are often rectangular with central court-
yards and made from lightweight materials such as bamboo. Large openings
are used to increase airflow. In Makran, houses are typically built with thick
walls of clay or adobe and are often organized around central courtyards, which
enhance natural ventilation and provide shaded outdoor areas. Despite differ-
ences in culture and materials, both traditions share common strategies such as
using courtyards, designing for ventilation, and orienting buildings to manage
heat and sunlight. These features inspired the container housing layouts tested
in the study. The second, quantitative stage involved computer simulation. Us-
ing the DesignBuilder software and computational fluid dynamics (CFD), several
container housing layouts were tested under the climate of the Makran Coast.
Climate data, including wind direction, humidity, and temperature, were input
into the program to model real conditions. Six different layouts were studied,
including single-story and multi-story designs, as well as configurations with
one, two, or three courtyards. The goal was to measure airflow, pressure differ-
ences, and thermal comfort across these models. In addition to testing the air-
flow and pressure differences, the simulation phase also examined the poten-
tial of each layout to reduce energy consumption through natural ventilation
and passive cooling strategies. This aspect is crucial in regions such as Makran
and Chittagong, where high humidity and heat create a continuous demand
for mechanical cooling systems, often leading to excessive energy consump-
tion and high operational costs. By analyzing airflow patterns and temperature
distribution in each layout, the study was able to determine how architectural
form directly affects energy efficiency.

The findings revealed that layouts with compact forms and central courtyards,
such as the M1 model, not only improved ventilation but also stabilized indoor
temperatures by promoting air circulation and shading. This suggests that ef-
fective spatial planning in container housing can significantly reduce reliance
on artificial cooling. The research, therefore, emphasizes that modular housing
design should not only focus on physical flexibility or construction speed but
also on long-term energy performance. Integrating passive design techniques
within modular structures can help achieve sustainable housing that balances
human comfort with environmental responsibility—an essential goal for coast-
al industrial areas facing both rapid development and climate challenges. The
results showed that the single-story layout with a central courtyard, referred to
as the M1 model, performed best. This layout achieved a maximum wind speed
of 2.79 m/s, an average courtyard wind speed ranging from 0.51 to 2.03 m/s,
and a pressure difference of 8.35 Pa. These values demonstrate that the M1 de-
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Abstract

Temporary housing is a significant challenge in many developing countries,
where the high cost of building and maintaining proper housing makes it chal-
lenging to provide adequate accommodation for workers. In nations such as
Iran, industrialization has changed people’s lifestyles and work conditions.
Many industries have relocated away from big cities due to environmental con-
cerns and specialized requirements. This movement has created a new demand
for housing in remote industrial zones, where large groups of engineers, spe-
cialists, and workers live far from their hometowns. Since these people are not
residents, the problem of “temporary housing” has become a serious issue.
The Makran Coast in southern Iran is a prime example. It is situated near petro-
chemical plants, steel industries, shipping activities, and construction projects.
As a result, this area has a growing need for temporary housing solutions that
are affordable, quick to build, and environmentally friendly. One solution that
has attracted attention is modular construction using shipping containers. Con-
tainers are available in large numbers in transit regions such as Makran and
Chittagong in Bangladesh, making them a practical option for modular hous-
ing. They are strong, standardized, and easy to transport and adapt to vari-
ous environments. They can be reused for housing in ways that reduce cost,
shorten construction time, and minimize environmental impact. Previous stud-
ies in port and transit regions have already shown that container housing can
be a realistic and affordable solution for temporary accommodation. Building
on this background, the present study focuses on modular design principles
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The study also highlights the transformative shift in the role of the architect.
Rather than functioning merely as a final delineator of form, the architect
emerges as an orchestrator of latent generative logics that underpin both ge-
ometry and structure. This shift redefines the boundaries between tool, pro-
cess, and meaning-making, positioning the architect as a mediator who navi-
gates between creative expression and structural rationality. In this sense, the
architect becomes less of a passive illustrator and more of an active negotiator
of hidden logics that shape both form and performance.

In conclusion, the research demonstrates that integrating the descriptive, con-
structive, and stable components of geometric cognition within the conceptual
design process enables the extraction of spatial, scientific, and technological
structural information. This integrative framework not only enhances the peda-
gogical experience of architecture students but also contributes to the broader
advancement of architectural knowledge. By bridging the gap between geo-
metric imagination and structural analysis, the study offers a pathway toward
more holistic, innovative, and feasible architectural design practices.

Ultimately, the findings affirm that geometry, when understood as a living cogni-
tive language rather than a stable representational tool, possesses the capacity
to generate structural insight and to transform the way architects and students
engage with the design process. This recognition underscores the enduring rel-
evance of geometric cognition in an era of rapid technological change, and it
invites further exploration of how geometry and structure can be integrated in
both educational and professional contexts. The study thus not only enriches
the theoretical discourse on design cognition but also provides practical strate-
gies for cultivating a new generation of architects who are equally fluent in the
languages of form and structure.

Keywords: Geometric cognition, Structural information, Architectural concep-
tual design, Architecture—structure interaction, Action research
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structability but also encourages innovation in the use of digital tools and fabri-
cation techniques. For example, parametric modeling can reveal how a complex
surface might be rationalized into planar panels for ease of fabrication.

Taken together, these findings underscore the potential of geometric cogni-
tion to serve as a mediating framework between architectural creativity and
structural analysis. By linking the language of architectural imagination with
the logic of structural reasoning, students and architects are empowered to
make informed decisions about structural systems and to generate innovative
forms even before engaging in precise numerical calculations. This integrative
approach thus transforms the role of geometry from a stable representational
tool into a dynamic cognitive medium that actively shapes structural under-
standing.

The implications of this research are multifaceted. Pedagogically, the study pro-
vides a structured pathway for architecture students to develop a more holistic
understanding of the design process. Students learn geometry and structure
concurrently from the beginning, fostering an integrated mindset where form
and structure co-evolve. Such an approach not only enhances design quality
but also reduces the likelihood of costly revisions at later stages of the design
process.

From a methodological perspective, the action research framework proved
particularly effective in capturing the iterative and reflective nature of design
learning. By engaging students in cycles of experimentation and feedback, the
study was able to document not only the outcomes of design exercises but also
the evolving cognitive processes through which students internalized structural
principles. This methodological choice underscores the importance of partici-
patory and practice-based research in architectural education, where the learn-
ing process is as significant as the outcomes achieved.

In terms of disciplinary advancement, the study contributes to the ongoing dis-
course on the relationship between geometry and structure in architecture.
While previous research has often emphasized computational tools or structur-
al optimization techniques, this study foregrounds the cognitive dimension of
geometry as a means of accessing structural knowledge. By doing so, it opens
up new avenues for integrating design thinking with structural reasoning in
ways that are accessible to both students and practitioners.

Furthermore, the findings have practical implications for professional practice.
In an era where complex geometries and advanced fabrication technologies
increasingly characterize architectural projects, the ability to grasp structural
implications at the conceptual stage intuitively is invaluable. Architects who can
navigate the interplay between geometry and structure are better positioned
to collaborate effectively with engineers, to innovate in form-making, and to
ensure the feasibility of their designs. This capacity not only enhances the ef-
ficiency of the design process but also contributes to the creation of buildings
that are both aesthetically compelling and structurally sound.
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The necessity of this investigation arises from the increasing complexity of the
simultaneous interplay between geometry and structure in contemporary ar-
chitectural practice. As design processes become more computationally inten-
sive and geometrically sophisticated, the challenge of understanding the inte-
grated relationship between these two domains has intensified, particularly for
students who are still developing their foundational design skills. Without a
coherent framework, the risk is that geometry and structure are treated as sep-
arate domains, leading to fragmented design thinking and missed opportunities
for innovation.

To address this challenge, the study employs a qualitative methodology ground-
ed in the action research paradigm. This approach was selected because it al-
lows for iterative cycles of experimentation, reflection, and refinement, which
are particularly well-suited to the pedagogical and exploratory nature of archi-
tectural design education. Data were collected through a combination of prac-
tical design exercises, experimental workshops, and complementary qualitative
methods, ensuring both depth and triangulation of insights. The research pop-
ulation consisted of 63 participants, including both students and recent grad-
uates of architecture at various academic levels, thereby providing a diverse
spectrum of perspectives and experiences.

The core findings of the study reveal that integrating the three components of
geometric cognition—descriptive, constructive, and stable—within the concep-
tual design stage enables the simultaneous extraction of three distinct catego-
ries of structural information. These categories are as follows:

¢ Spatial Information: This dimension pertains to the visual and formal coor-
dination between geometry and structure. Descriptive geometry enables stu-
dents to comprehend the relationship between structural systems and archi-
tectural form, fostering an understanding of how structural logic influences a
design’s aesthetic and spatial qualities. For example, when students experiment
with geometric projections or descriptive diagrams, they begin to see how a
column grid can either harmonize with or conflict with the rhythm of a facade.

e Scientific Information: This category encompasses analytical insights relat-
ed to equilibrium, stability, and resistance. Through stable cognition, students
can begin to understand the underlying principles of load distribution, balance,
and material performance, even prior to engaging in detailed structural calcu-
lations. This scientific awareness equips them with the capacity to anticipate
potential structural challenges and to evaluate the feasibility of their design
concepts. For instance, when a student sketches a cantilevered volume, stable
cognition allows them to intuitively recognize the need for counterbalancing or
reinforcement, even before numerical analysis is performed.

e Technological Information: This dimension involves facilitating simplifica-
tion and standardization in construction processes. By employing constructive
geometry, students can explore modularity, repetition, and fabrication logic,
thereby linking abstract design intentions with practical considerations of con-
struction technology. This technological perspective not only enhances con-
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Abstract

The present research was undertaken with the primary aim of identifying and
explicating the types of structural information that can be extracted through
the components of geometric cognition within the architectural design process.
The central problem addressed in this study is the absence of an integrated
understanding of the relationship between the conceptual tools of geometry—
namely, descriptive, constructive, and stable geometry—and the structural per-
formance of architectural designs. This lack of integration is particularly evident
among architecture students, who frequently encounter difficulties in the ear-
ly stages of design when attempting to reconcile geometric form-making with
structural logic.

The primary objective of this research is to anticipate and propose a mecha-
nism for extracting and articulating structural information that can be accessed
through geometric cognition in the context of architectural design. Such a
mechanism is intended to be both comprehensible and applicable for architec-
ture students, thereby enabling them to bridge the conceptual divide between
form and structure. The guiding research question is therefore articulated as
follows: What kinds of structural information can geometric cognition provide
within the conceptual stages of architectural design?
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and environmental factors. These technologies facilitate data-driven design de-
cisions that improve both occupant well-being and building performance. This
research contributes to the growing field of kinetic architecture, which empha-
sizes adaptability, responsiveness, and performance-driven design. By demon-
strating the effectiveness of kinetic shading systems in optimizing daylight in
office spaces, the study provides evidence-based solutions for one of the most
pressing challenges in contemporary architectural practice. Moreover, it high-
lights the necessity of integrating sensor technology, real-time control mecha-
nisms, and advanced simulation tools into facade design to achieve resilient
and sustainable buildings. In conclusion, daylight optimization through kinetic
shading devices represents a promising approach to creating healthier, more
efficient, and sustainable office environments. As urban centers like Tehran
continue to grow and embrace modern architectural trends, balancing aesthet-
ic aspirations with environmental performance becomes increasingly urgent.
By adopting adaptive facade technologies informed by parametric simulations,
architects can design office buildings that not only meet regulatory standards
but also enhance occupant well-being, reduce energy consumption, and con-
tribute to long-term sustainability. The research underscores that the future of
high-performance office buildings lies at the intersection of responsive design,
advanced computation, and environmental responsibility.

Keywords: Kinetic sunshade, Computational simulation, Office building, daylight



Rahpooye Memari-o Shahrsazi
(Quarterly Journal of Architecture and Urbanism)
Vol. 4, No. 13, Spring 2025

light-sensitive sensors that allow the system to adapt dynamically to fluctuating
daylight conditions. To strengthen the research methodology, it is essential to
highlight the role of computational simulation and parametric modeling in
shaping the study’s outcomes. Computational daylight simulation enables the
evaluation of thousands of design alternatives under realistic climatic condi-
tions, making it possible to identify patterns that would be impossible to ob-
serve through traditional methods. Within this framework, parametric model-
ing in Grasshopper provided a flexible design environment in which geometric
variables, such as panel rotation angles, window-to-wall ratios, and surface re-
flectance, could be systematically adjusted. The integration of optimization
tools, such as Wallacei, further enhanced this process by allowing the use of
evolutionary algorithms, particularly the genetic algorithm, to search for opti-
mal solutions. Genetic algorithms mimic natural selection by iteratively improv-
ing design populations, resulting in the discovery of facade configurations that
balance daylight access and glare reduction in this study. This computational
and parametric approach demonstrates the transformative potential of digital
design in advancing sustainable architecture. The proposed system consists of
a mobile sidebar equipped with an electromechanical control mechanism. At
its core, a servo motor programmed via an Arduino board responds to signals
from a daylight sensor, adjusting the device’s configuration in real time. The
shading elements rotate along two axes, providing flexible modulation of solar
access. This dual-axis movement allows the system to block excessive direct
sunlight during peak hours while permitting diffuse daylight to penetrate deep-
er into the interior spaces. Weather conditions for Tehran were modeled using
EPW files to ensure that simulations accurately reflected local climate data. Ad-
ditional parameters such as material reflectance, surface properties, and urban
context were incorporated using the Wallacei optimization plugin in Grasshop-
per. A brute-force algorithm was applied to evaluate thousands of design varia-
tions and determine the optimal ratio of openings within an 80% transparent
facade. Simulation results revealed significant improvements in daylight quality
when the optimized kinetic shading system was applied. Specifically, spatial
Useful Daylight llluminance (sUDI) increased by 9.10%, while average Useful
Daylight llluminance (UDlavg) improved by 1.81%. These results highlight the
potential of kinetic shading devices to provide more uniform daylight distribu-
tion throughout office interiors. By mitigating glare near windows and enhanc-
ing daylight penetration in deeper zones, the system successfully balanced illu-
mination levels throughout the building. Beyond daylight optimization, the
study highlights additional benefits of dynamic shading systems. By reducing
glare and excessive solar gain, the system lowers cooling loads, thereby de-
creasing overall energy consumption. In doing so, the shading device not only
enhances occupant comfort but also contributes to broader sustainability goals
and energy efficiency targets set by national and international frameworks. The
findings highlight the crucial role of computational design and parametric sim-
ulation in driving architectural innovation. The integration of software tools
such as Honeybee, Ladybug, and Wallacei enables architects to explore vast
design spaces and evaluate complex interactions between geometry, materials,
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formance buildings. Access to daylight is particularly relevant in office environ-
ments where individuals spend long hours indoors. In such contexts, maintain-
ing an optimal balance between adequate natural light penetration and
brightness level regulation becomes crucial for ensuring visual comfort and re-
ducing reliance on artificial lighting systems. Excessive daylight without proper
control leads to glare, discomfort, and thermal issues, whereas insufficient day-
light results in dimly lit interiors that require constant artificial illumination. To
address these concerns, many countries have enacted strict regulations requir-
ing minimum daylight levels in workplaces. These standards aim to guarantee
that employees benefit from adequate daylight while minimizing negative ef-
fects such as overexposure, glare, and overheating. In rapidly urbanizing cities
like Tehran, access to daylight takes on heightened significance. The city’s climat-
ic conditions provide extended periods of direct solar radiation throughout the
year, creating both opportunities and challenges for architectural design. With
thoughtful planning, architects can harness this abundant natural resource to
create comfortable indoor environments and reduce the energy burden of arti-
ficial lighting. However, contemporary architectural trends, particularly the
widespread use of fully glazed facades in high-rise office buildings, have compli-
cated the daylighting equation. While glass facades allow large quantities of
daylight to penetrate indoors, they often result in uneven distribution, exces-
sive glare near windows, and poorly lit areas deeper inside the building. More-
over, uncontrolled solar gain through large glass surfaces significantly raises
cooling demands during hot seasons, thereby increasing overall energy con-
sumption and undermining sustainability objectives. These issues underscore
the need for advanced architectural solutions that can dynamically regulate
daylight penetration. Among the strategies developed in recent years, kinetic
shading systems have emerged as an effective method for improving daylight
performance in office buildings. Unlike static shading devices, kinetic systems
adjust their configuration in real-time in response to environmental variables,
such as solar angle, intensity, and occupant needs. Such adaptability ensures
that daylight is admitted in controlled amounts, reducing glare and overheating
while maintaining optimal illumination levels across the interior space. This re-
search investigates the optimization of kinetic shading devices for office build-
ings in Tehran, with a focus on maximizing daylight quality and minimizing dis-
comfort. Specifically, the study aims to improve Useful Daylight Illuminance
(UDI). This widely recognized metric evaluates the percentage of occupied time
when daylight levels are within a comfortable and functional range. By optimiz-
ing UDI and simultaneously reducing glare, the research seeks to demonstrate
how kinetic shading systems can create visually comfortable and sustainable
office environments. To achieve these objectives, advanced simulation tools
were employed. Daylight simulations were conducted using the Honeybee and
Ladybug plugins within the Grasshopper environment, allowing for a detailed
analysis of daylight distribution under various climatic and architectural condi-
tions. Multiple window-to-wall ratio (WWR) scenarios were tested to identify
the most effective configuration for maximizing daylight quality. Building on
these findings, a prototype kinetic shading device was designed, integrating
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Abstract

Today, the issue of adequate access to daylight has attracted significant atten-
tion across architectural, environmental, and health-related disciplines. This
interest is driven not only by the necessity of complying with national and inter-
national building codes and energy efficiency standards but also by the increas-
ing recognition of daylight as a central factor influencing visual comfort, occu-
pant well-being, and sustainable design. Unlike artificial lighting, daylight is
dynamic, constantly changing in intensity, spectrum, and direction, and thus
requires careful design strategies to maximize its benefits while mitigating po-
tential drawbacks. Daylight exposure plays a fundamental role in human health
and productivity. Numerous studies have demonstrated that sufficient access
to natural light regulates circadian rhythms, improves mood, reduces stress,
and enhances sleep quality. In addition to these health-related benefits, day-
light offers tangible advantages in work environments. Employees exposed to
well-distributed daylight report higher levels of productivity, reduced fatigue,
less eye strain, and improved cognitive performance compared to those work-
ing primarily under artificial lighting. Daylight, therefore, is not merely a design
preference but an essential element of healthy, energy-efficient, and high-per-
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