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Abstract

This study investigates the impact of Qajar-era houses in Shiraz on human behavior focusing on four dimensions
of human relationships with the self with God with others and with nature. The research adopts a qualitative
methodology with a descriptive-analytical approach and data were collected through library studies analysis of
historical documents and semi-structured interviews with residents who had lived experiences in these houses.
Data analysis was conducted using thematic analysis in three stages open coding axial coding and selective coding
and refined through participant feedback. Simultaneously spatial analysis was carried out on three selected Qajar
houses Afsharian Sarhang and Forough-ol-Molk examining factors such as spatial hierarchy orientation and
human-environment interaction. The findings reveal that traditional housing particularly Qajar-era houses in
Shiraz possesses a tri-layered structure physical functional and cultural that synergistically contributes to guiding
and shaping human behavior. The spatial organization of these houses through elements such as the central
courtyard veranda iwan vestibule hashti and transitional spaces provides a conducive environment for inner
reflection social cohesion spiritual experience and environmental awareness. These patterns foster behavioral
qualities such as gratitude humility empathy and tranquility. Revisiting this architectural tradition highlights the
house not merely as a physical shelter but as a meaningful framework for regulating human relationships with the
self others nature and the sacred. Incorporating these patterns into contemporary architecture could enhance quality
of life cultural sustainability and the depth of human connections.
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Extended Abstract

Introduction

Architecture serves as a tangible manifestation
of a society’s culture, history, and value
systems, fundamentally influencing human
behavior, social interactions, and overall quality
of life (Kadkhoda Mohammadi et al., 2020).
From the perspective of environmental
psychology, the physical and spatial qualities of
built environments profoundly affect human
perception, behavior, and interpersonal
dynamics (Shahcheraghi & Bandar Abadi,
2017). Foundational theories, such as Gestalt
psychology and the concept of "behavioral
setting," argue that the spatial organization of
environments frames human experiences and
actions, thus impacting social relationships and
individual conduct (Emamgholi et al., 2012).
Among various environments, the residential
space—being central to human life—transcends
mere physical shelter, influencing
psychological well-being, the quality of
interpersonal relationships, and social cohesion
(Kadkhoda Mohammadi et al., 2020;
Daneshgarmoghaddam & Eslampour, 2012).
Traditional Iranian architecture, particularly
during the Qajar period, conceptualized the
house as a locus not only for residence but also
for fostering social bonds, spiritual experience,
and harmony with nature (Rashid Kalivor et al.,
2019). Contrastingly, modernization and
contemporary architectural trends often reduce
"home" to a purely functional physical
structure. Although distinctions exist between
"home™ and "housing" in literature, this study
uses the terms interchangeably to denote a space
that facilitates human life, social engagement,
and personal experience.

Shiraz, a prominent historical and cultural hub
of Iran, boasts a rich collection of Qajar-era
houses exemplifying Iranian-Islamic
architectural  principles.  These  houses
emphasize introversion, spatial hierarchy,
privacy, and integration of nature with living
spaces, effectively addressing both the physical
and psychological needs of inhabitants
(Memarian & Ardeshiri, 2010). Architectural
features such as central courtyards, verandas,
and layered privacy levels not only fulfill
functional requirements but also cultivate
familial, social, and spiritual connections.

Given the centrality of communication to
human existence (Asiayi, 2013), this study
explores its  multifaceted  dimensions,
classifying human interactions into four
domains: relationship with self, with God, with
others, and with nature. These interconnected
dimensions have garnered growing attention
within  spiritual, ethical, cultural, and
psychological discourses (Goriji &
Mohammadi, 2014). Architecture can foster
these relationships by providing spatial contexts
conducive to perception, interaction, and
bonding across these four dimensions.

This research focuses on the role of built
environments in shaping behavior by analyzing
residential architecture from Shiraz’s Qajar
period. Considering the pivotal role of human
relationships in individual and social behavior
formation, the study investigates how Qajar
house  architecture influences residents'
behaviors, particularly within the four relational
domains. Key research questions include: How
do the spatial designs of these houses affect
human relationships with the self, God, others,
and nature? How do these relationships
manifest in everyday behaviors of residents?
Employing a descriptive-analytical
methodology, data were collected through
literature review, historical document analysis,
and qualitative interviews with individuals
possessing lived experience in these houses.

Methodology

The study adopts a qualitative, interdisciplinary,
and descriptive-analytical approach to examine
how Qajar-era residential architecture in Shiraz
influences human behavior through relational
dimensions. A theoretical framework was
developed through literature review, linking
architecture with behavioral outcomes. Data
were collected through  semi-structured
interviews with 15 purposefully selected
participants from fields such as architecture,
Islamic studies, and traditional arts. All
participants had lived in both traditional and
modern homes. Interviews explored how spatial
design impacts relationships with self, others,
nature, and God. A three-stage thematic
analysis was conducted: open coding to identify
concepts, axial coding to explore theme
relationships, and selective coding to extract
core behavioral patterns. Coding was refined
through participant feedback. For spatial
analysis, three Qajar houses Afsharian,
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Sarhang, and Forough al-Molk were selected
for their architectural variety. The analysis
focused on spatial hierarchy, openness,
orientation toward Qibla, and interaction
between inhabitants and space. By synthesizing
spatial and behavioral data, the research
identifies patterns relevant to human-centered
residential design that align with cultural and
environmental responsiveness.

Results and discussion

Findings from the interviews indicate that the
architecture of Qajar houses positively
influenced all four relational dimensions—self,
God, others, and nature—albeit to varying
extents. Relationships with others and nature
emerged as the most consistently supported
domains, reflecting the architecture’s strong
capacity to facilitate social and environmental
engagement. While the dimensions related to
self and God were also positively affected,
participant responses showed greater variation.
Distinct behavioral patterns were linked to each
relational domain: introspection and emotional
regulation for the self; religious and spiritual
practices for God; social interaction and
empathy for others; and environmental care and
awareness for nature. Four core behavioral
themes—qratitude, hopefulness, humility, and
honesty—repeatedly appeared across
interviews, all of which were notably reinforced
by architectural elements. Spatial analysis of the
selected case studies—Afsharian, Sarhang, and
Forough al-Molk houses—revealed
architectural features conducive to relational
enrichment. These included a harmonious
balance of open, semi-open, and enclosed
spaces;  climate-responsive  design; and
intentional orientation toward the Qibla. Spatial
hierarchy supported transitions from public to
private realms, in line with Iranian-Islamic
traditions. Key architectural elements such as
verandas (iwans), gardens, pools, and prayer
niches served as spatial anchors for spiritual
reflection and expressions of gratitude. Natural
lighting and wvisual openness encouraged
serenity and hope, while modest entrances and
facades promoted humility and privacy.
Functional clarity and spatial legibility
embodied honesty and social integrity. A
comparative reflection on contemporary
housing revealed a significant decline in these
relational  supports.  Modern  residential
design—dominated by density, functionalism,

and technological prioritization—tends to
inhibit opportunities for reflection, spirituality,
social connectivity, and interaction with nature.
In contrast, Qajar-era homes, grounded in
cultural and environmental awareness, fostered
holistic human relationships and deeper
engagement across all relational dimensions.

Conclusion

This study concludes that Qajar-era residential
architecture reflects a multi-dimensional
structure—comprising physical, functional, and
cultural layers—that collectively shapes human
behavior and enriches relational dynamics.
These houses function not merely as physical
enclosures but as interactive environments that
nurture relationships with the self, others,
nature, and the divine. The reintegration of
these design principles into contemporary
architecture presents a valuable opportunity to
enhance quality of life, reinforce cultural
continuity, and foster deeper human
connections. To this end, several key
recommendations are proposed: contemporary
housing design should intentionally incorporate
cultural dimensions by providing dedicated
spaces for worship, introspection, and social
engagement; it should also revive open and
semi-open  spatial  typologies—such  as
courtyards, gardens, and verandas—to restore
residents' connection to nature and community
life. Furthermore, greater attention must be paid
to architecture’s  behavioral influence,
leveraging spatial organization and sensory
experience to support psychological well-being
and social cohesion.

Rather than advocating a return to the past, this
approach encourages a creative reinterpretation
of traditional architectural knowledge within
modern contexts. Such a strategy addresses
pressing challenges in current residential design
while cultivating environments that are not only
functionally efficient but also emotionally and
culturally resonant.
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Abstract

Culture, as the structure of human societies, includes a wide variety of behavioral characteristics of a society. What
is observed in human societies - from macro to micro scale - is one of the cultural outcome. Art, architecture,
economics and social issues are not excluded from this rule. As one of the fundamental parts of social life, the
house plays a vital role in human culture. Now, one of the most important compartments in house inspection is
the spatial arrangement in it. Spatial settlement defines conditions in which orderly and predictable behavior
occurs.In the study of the issue of the house in the traditional architecture of Iran, one of the notable cases is the
principle of privacy, which can be clearly seen in the clothing of people in society, especially women. Clothing is
also another manifestation of the culture of each country, which is formed based on the personality and class of
people in the society. Now, this question is raised whether it is possible to consider a relationship between the
spatial arrangement of the house and women's clothing? According to the historical studies, it can be said that the
Qajar era and especially the Naseri era is one of the turning points in the history of Iran and the beginning of the
transition period. These developments are clearly evident in all political, social and cultural fields. Following these
transformations, factors related to culture, such as clothing and houses, also changed. The general purpose of this
research is to investigate the relationship between spatial settlement and women's clothing during the era of Naser
al-Din Shah.

Keywords: Spatial Settlement, Women's Clothing, Qajar Era, Naseri Era, Shiraz.
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Extended Abstract

Introduction

Culture, as an inclusive concept, affects all
aspects of human existence and plays a
significant role in the formation of social
actions and beliefs. This concept is manifested
in both material and immaterial dimensions, not
only in values and norms, but also in physical
spaces. One of the prominent manifestations of
traditional Iranian culture is the concept of
privacy, which is reflected in women's clothing
and the spatial organization of traditional
architecture. Historical Iranian houses, relying
on flexibility, adaptability, and functional
diversity, have responded to a lifestyle based on
these values. The theories of researchers such as
Rappaport and Altman on the relationship
between environment and behavior, as well as
Haeri Mazandarani's studies on the interaction
of lifestyle and spatial organization, have paved
the way for cultural-spatial analyses in
architecture. Furthermore, clothing, as a
cultural symbol, is a reflection of the intellectual
developments of society and enters into a
symbolic dialogue with space. Studies such as
Ozdilf, KodZoman, and Sohrabi have explained
the relationship between clothing and identity,
psychology, and culture. Due to the
fundamental changes in the cultural, social, and
physical structure of society , the Nasseri period
has a special place. Numerous studies,
including those by Kadivar, Zolfaghari, and
Sorkheh, have examined these developments.
This study, focusing on the Totunchi house,
seeks to examine how the spatial arrangement
of the house influence women's clothing in the
historical and cultural context of the Nasseri era
and take a step toward linking past concepts
with contemporary design.

Methodology

In this study, a mixed strategy (qualitative and
quantitative) is used and the research process is
carried out in three stages. In the first stage,
primary information from library resources and
documents is collected, analyzed, and
interpreted. The second step is to interpret and
explain the influential components of spatial
placement on women's clothing. In the third
step, the influential and determining factors of
spatial placement on women's clothing (during
the Nasseri era) have been analyzed by using

the survey method and a questionnaire . Then,
the validity and reliability of the study have
been examined. Finally, by means of
qualitative method, a case study of women's
behavior in the spatial placements in the
Totunchi House during the Nasseri era in Shiraz
has been analyzed.

Results and discussion

The research background is divided into three
general categories: the relationship between
environment and behavior, concepts of
women's clothing, and women's clothing during
the Qajar era. The researchers who are
mentioned before, have conducted studies in
the field of the relationship between the built
environment and behavior, and among them,
the theories of Amos Rappaport, as one of the
most prominent theorists, have been considered
in this study. Rappaport defines the
environment in terms of four main concepts:
environment as the organization of space, time,
meaning, and communication, environment as a
system of settlements, environment as a cultural
landscape, environment as fixed, semi-fixed,
and non-fixed elements. Among these concepts,
the concept of "spatial settlement system™ has a
special place, and other concepts are proposed
to complement and develop it. These four
concepts are briefly explained below. The
second concept is "women's clothing." Clothing
is known as one of the basic human needs and
one of the most prominent cultural
characteristics of human societies. In this
section, several factors that influence clothing,
including gender, social class, status, religion,
ethnicity, race, identity, and symbols, are
examined in detail. In the final section, women's
clothing during the Nasseri era is examined.
Due to the long monarchy of Nasser al-Din
Shah and the extensive cultural developments
that occurred, this period is divided into two
periods: styles and examples of women's
clothing in the first and second periods of the
Nasseri era.

Conclusion

Over time and with the development of socio-
cultural activities and the formation of human
religious beliefs, the cultural role, its social and
symbolic function, became prominent, and the
family, religious, economic, educational and
governmental institutions are all effective in
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creating meaning for the phenomenon of
clothing. In traditional societies, women's
clothing was considered important due to the
importance of religious matters. This issue can
be examined in two aspects: non-physical and
physical. Non-physical factors are also
classified into three subcategories: religion,
race and identity. It is worth noting that non-
physical factors of clothing form the physical
aspect of clothing.The social context has an
undeniable effect on the type of clothing.
During the reign of Nasser al-Din Shah Qajar,
extensive cultural changes took place in Iranian
society, and these changes also had a significant
impact on the form of clothing as a cultural
issue. Another significant factor affected by the
cultural context of society is the issue of the
house and the establishment of its space. Now,
considering the commonalities of the influence
of clothing and spatial placement, and of course
the prominent role of women in both matters,
this study examines the effects of these factors
on each other.Cultural landscapes have multiple
spatial placement systems in which activities
take place, and clothing is also formed in
proportion to the activity in the placement. In
the home, spatial separation is divided into
private, semi-public, and public spaces through
internal and external spaces, intermediate
spaces, entrances, and depending on the
location and layout, into private, semi-public,
and public spaces. Moreover, women's clothing
varies in each space. This hierarchy is shaped in
terms of the presence of women in the space,
and the determination of clothing is regulated
based on the presence of other people in
different spaces. Even in ceremonies where
spatial placement is defined by furniture,
women's clothing also changes. So, activity
determines furniture and women's clothing.
Semi-fixed elements have meaning and
influence on women's clothing. Finally, the
environmental meaning is defined depending on
the type of activity, furniture, the presence of
other people, etc., and directly refers to how
women dress.
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Abstract

Due to rapid and uncontrolled urban developments, historical cities such as Dezful are exposed to unwanted
changes and loss of their cultural and architectural identity. The aim of this research is to develop a comprehensive
and operational framework for contextual design in the historical context of Dezful city that can help preserve and
strengthen the historical and cultural identity of this city and coordinate urban regeneration processes with the
cultural and social characteristics of the region. This research is descriptive-analytical and uses qualitative and
quantitative methods. Data were collected through observation and questionnaires belonging to architectural
experts, restoration and regeneration specialists, and citizens. SPSS software and Kruskal-Wallis and Mann-
Whitney statistical tests were used to analyze the data. The results show that there are significant differences
between different contextualization indicators; In particular, indicators such as building density and decoration are
of great importance, and indicators such as nodes and squares, preservation of human scale, type and material, and
readability have received the lowest scores. Also, the education and length of residence of the respondents have a
significant impact on their assessment of the formal and physical characteristics of the historical context. Finally,
the proposed framework can be used as an effective guide for preserving the historical identity and improving the
quality of Dezful's urban spaces.
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Introduction

In recent decades, rapid and unregulated urban
development has led to undesirable changes in
the physical, cultural, and social fabric of many
historic cities in Iran. These transformations
have not only weakened the distinctive identity
elements of historic neighborhoods but also
significantly diminished the quality of life in
these spaces. Dezful, one of Iran’s oldest cities,
with its unique architectural characteristics such
as narrow alleys, domed roofs, adobe houses,
and rich ornamental details, stands as a vivid
symbol of the cultural and architectural identity
of southwestern Iran. Despite its potentials,
unprincipled modernization and construction
have seriously threatened the preservation of
this valuable heritage. In response, contextual
design, as a contemporary approach in urban
regeneration, seeks to strengthen meaningful
connections between urban spaces and their
cultural, historical, and social backgrounds. The
central aim of this research is to develop a
comprehensive and operational framework for
contextual design in the historical fabric of
Dezful. This framework is intended to
safeguard the historical identity of the city while
addressing the contemporary needs of its
residents.

Methodology

This study is descriptive-analytical in nature
and applied in purpose. To identify the key
components and indicators of contextual
design, a mixed-method approach was
employed. Data were gathered through
literature review, field observations, and
structured  questionnaires. The statistical
population was composed of two groups: 50
experts in architecture, conservation, and urban
regeneration, selected through purposive and
snowball sampling; and 384 citizens residing in
the historic fabric of Dezful, selected using
Cochran’s formula. The main research
instrument was a Likert-scale questionnaire
(five-point), whose validity was confirmed by
university professors and field experts, and
reliability was evaluated using Cronbach’s
alpha (0.874), indicating high internal
consistency. The data were analyzed using
SPSS software and statistical tests such as
Mann-Whitney, Kruskal-Wallis, and Pearson

correlation, which were applied to evaluate the
significance of differences and relationships
among design indicators and demographic
variables such as education and length of
residence.

Results and discussion

The findings revealed that residents’ and
experts’ perceptions of contextual design
indicators vary significantly based on factors
such as academic level, duration of residence,
and professional background. Among the
physical components, indicators like building
density, architectural decoration, spatial
rhythm, and proportionality of built masses
received the highest mean ranks, indicating
their strong role in preserving identity. In
contrast, indicators such as readability of space
and paving material were rated lower, possibly
reflecting deficiencies in detailing or lack of
responsiveness to contemporary user needs. In
terms of historical components, indicators such
as architectural principles of the past, continuity
of historical identity, local authenticity, and
cultural valuation of place were rated highest.
These findings confirm the necessity of
balancing traditional values with the functional
and aesthetic requirements of present-day users
in successful contextual design. Statistical tests
also confirmed significant differences between
groups. The Kruskal-Wallis test showed that
educational  level  significantly  affects
perceptions of formal and physical indicators.
For instance, PhD holders evaluated aspects
such as spatial order, lighting, and material
diversity differently than bachelor’s degree
holders. Similarly, residents who had lived in
the area for over 10 years demonstrated a deeper
connection to and higher valuation of cultural-
spatial characteristics than newer residents. The
correlation analysis of six contextual design
components  (wayfinding, visual quality,
spatial-physical quality, management and
supervision, openness, and material quality)
indicated moderate to weak but significant
correlations between certain elements. For
example, a strong correlation was found
between visual quality and wayfinding, while
the relationship between supervision and
openness was weaker. These findings
emphasize the need for an integrated and
holistic approach in contextual design.
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Conclusion

Based on the results, contextual design is
proven to be a powerful and integrated approach
for urban regeneration and identity preservation
in historic fabrics. The proposed framework,
developed through this research, encompasses
physical, historical, visual, managerial, and
social indicators, and can serve as a practical
guideline for architectural and urban design
interventions. This framework not only
contributes to the protection and enhancement
of Dezful’s cultural and architectural identity,
but also supports the realization of sustainable
urban development by responding to the daily
needs of its inhabitants. Key outcomes of the
study include the prioritization of critical design
indicators and the identification of influential
demographic variables in spatial perception. It
is strongly recommended that future planning
and design efforts in historic neighborhoods
prioritize community participation, incorporate
local knowledge, and adopt a context-sensitive
design approach to ensure both cultural
continuity and spatial livability.
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Independent-Samples Mann-Whitney U Test Summary
Total N 5
Mann-Whitney U \EY [
Wilcoxon W AAY/B
Test Statistic \EY e
Standard Error AY/TYY
Standardized Test Statistic —.JaAY
Asymptotic Sig.(2-sided test) J¥YA
Exact Sig.(2-sided test) .J¥sq
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Independent-Samples Kruskal-Wallis Test Summary
Total N D
Test Statistic VV/04Y
Degree Of Freedom Y
Asymptotic Sig.(2-sided test) AR
a. The test statistic is adjusted for ties.

Gl Clled oj> b ol (g oline bl g (60l dlio adlfo (¢ (el JSg,8) K ppgesl @l 4 a2 L (F) Jsio 4 2295 L
93y HO (5,8 4o 13 g Canl duoyd +,00 (W) (gl lade I 5 g8 a8 (5i9) 0.003 (9050 (6)laie (me 4 drgi b g B aimd
AN ¢ gaJlS dipoj dalie o calizes (glaojos )0 31\ lagwl WSl (po doeis )0 Cawl ond 2l Loyn 20 Oleb!l LHL (58

2,0 09 oyl o (gylolize
6258 SBFh9 b o b, g (o, U dhe; adda

s i 1 Qg (5,8 SBT3 b o b, 5 S, dian ailhe D Jgi

Independent-Samples Mann-Whitney U Test Summary
Total N D

Mann-Whitney U W/

Wilcoxon W LYY

Test Statistic N7

Standard Error YY/ary
Standardized Test Statistic —. /500
Asymptotic Sig.(2-sided test) Y.
Exact Sig.(2-sided test) /DDA
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Independent-Samples Kruskal-Wallis Test Summary

Total N -
Test Statistic Y1/054
Degree Of Freedom Y
Asymptotic Sig. (2-sided test)

a. The test statistic is adjusted for ties.
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Hypothesis Test Summary
Null Hypothesis Test Sig. Decision
1 The distribution of AX is the same across categories of Independent-Samples Mann-Whitney | .000 Retain the null

.education level U Test hypothesis.

Asymptotic significances are displayed. The significance level is .050.
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Hypothesis Test Summary

Null Hypothesis Test Sig. Decision
1 | Thedistribution of AX is the same across categories Independent-Samples Mann- foes Retain the null
.of length of stay Whitney U Test hypothesis.

Asymptotic significances are displayed. The significance level is .050.
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Abstract

This research investigates the optimization of the thermal performance of building envelopes inspired by the
movement of the Moonflower, specifically for the hot and arid climate of Yazd, Iran. The main challenge in such
climates is to control solar radiation entering indoor spaces, reduce energy consumption, and enhance occupants’
thermal comfort. The study proposes a novel approach by utilizing bionic algorithms and biomimicry, particularly
the opening and closing mechanism of the Moonflower, to design dynamic building facades. The Moonflower
exhibits uniqgue motion in response to sunlight (phototropism) and gravity (geotropism), making it an ideal model
for developing intelligent shading systems. The research first models the Moonflower’s movement and then
simulates its motion algorithm parametrically as a dynamic building envelope. Digital tools such as Rhino,
Grasshopper, Ladybug, and Honeybee are used for modeling and solar energy analysis. Simulation results show
that the Moonflower-inspired dynamic facade effectively controls the amount of solar radiation entering the
building throughout different times of the day and year. In summer, the closed state of the facade prevents
excessive heat gain, while in winter, the open state allows maximum sunlight penetration, thus reducing the need
for mechanical cooling and heating and improving indoor thermal comfort. The study concludes that employing
bionic approaches and biomimicry specifically, the Moonflower’s adaptive behavior can serve as an efficient and
innovative solution for climate-responsive and sustainable architectural design. This method not only optimizes
energy consumption and enhances thermal comfort but also provides a visually dynamic and adaptable building
envelope that responds in real-time to environmental changes. In summary, the research demonstrates the potential
of nature-inspired Kinetic facades in addressing the challenges of hot and arid climates, offering practical strategies
for energy-efficient and comfortable buildings.
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Extended Abstract

Introduction

Optimization of the thermal behavior of
buildings is one of the fundamental challenges
in contemporary architecture aimed at reducing
the consumption of non-renewable energy and
increasing the thermal comfort of occupants.
The building facade, as the main interface
between interior spaces and external
environmental conditions, plays an important
role in controlling solar radiation, natural
ventilation, and heat. However, traditional and
fixed facades are often no longer capable of
responding to a wide range of rapid climatic
changes, leading to energy waste and thermal
discomfort.

Given the role of building envelopes and their
significant impact on thermal and cooling loads,
visual comfort, and building energy
consumption, controlling the amount of
lighting, thermal load, and directing it to the
required spaces according to temporal and
spatial conditions, lighting season, geographical
location, geometry, dimensions, and correct
positioning of openings is considered a design
challenge. In this regard, the application of
bionic patterns in controlling and improving
thermal behavior is very important because
these patterns are inspired by mechanisms and
behaviors observed in nature, thus offering the
most optimal thermal performance. Since
organisms in nature have regained their
complexity and adaptability functionally and
practically over many years within the natural
environment, modern design has shifted
towards bionic strategies to optimize energy
consumption and significantly reduce thermal
loads. Consequently, this effectively lowers
temperature, which also impacts adjacent
spaces within a certain range.

Nature, with its intelligent and adaptive motion
mechanisms, offers successful examples of self-
regulating environmental conditions. Plants
such as Sunflower, Morning glory, and
Moonflower optimally control light exposure
and temperature through their regular and
purposeful  movements. Mimicking the
intelligent movements of plants as motion
algorithms for building facades can enable the
design of dynamic, smart facades that
automatically respond to climatic changes in
real time. This approach could provide a

tangible solution to the core research question:
How can the behavioral pattern of the
Moonflower inform the design of facade
shading to improve thermal behavior, visual
comfort, energy efficiency, and occupants'
thermal comfort? Addressing this requires
developing algorithmic models and parametric
simulations to regulate facade movements in
response to environmental temperature and
radiation changes. Consequently, designers
must expand their perspective toward nature to
incorporate broader ecological concepts into
design. The movement algorithms of plants and
their  active interaction with  external
environmental factors represent a novel
approach to creating responsive facades. The
hot, arid climate of Yazd has been selected as
the design context for optical analysis, as field
studies and biological research may help align
the Moonflower’s movement patterns with
facade algorithms.

In the contemporary era, with the increasing
consumption of non-renewable energy sources,
adequate thermal comfort for users has still not
been fully achieved. This has led to the growing
acceptance of approaches that offer efficient
solutions for optimizing energy consumption in
the design of building facades. Since the
building facade serves as the boundary between
the interior and exterior spaces and plays a
significant role in the building’s thermal
behavior, innovative improvements in its design
quality can substantially contribute to reducing
energy consumption.

Among these approaches, biomimicry drawing
inspiration from natural structures, which are
accessible optimized systems proves effective
in enhancing thermal efficiency and
optimization. Considering the importance of the
issue, the overarching goal of the present
research is to design a building facade aimed at
improving visual and thermal comfort. In this
context, the plant pattern of the Moonflower has
been selected as the source of inspiration for the
kinetic algorithm of the facade, as plants play a
significant active role in reducing thermal loads,
especially in facade design.

Methodology

To evaluate the effectiveness of the idea in the
present research, a digital modeling and
simulation process was utilized using the
Grasshopper plugin in Rhino 6 software, along
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with modeling and optical analyses conducted
through the Honeybee and Ladybug plugins.

Results and discussion

As the name suggests, the Moonflower opens at
moonrise and closes in the presence of sunlight.
Therefore, its movement pattern involves
avoiding exposure to sunlight, with its petals
rotating inward toward the center to open and
close. Applying this movement pattern in
designing the kinetic algorithm for smart
building facade panels can be an effective and
efficient approach to improving the quality of
light control entering the interior space.

Conclusion

The results confirm that the shading device
reduces the energy absorbed by the transparent
surfaces of the building facade by 50% when
fully open, 63% when half-open, and 77% when
closed. Additionally, the shading device
decreases daylight penetration by 48% in the
fully open state, 80% when closed, and 62%
when half-open, demonstrating effective
performance in the hot and dry climate of Yazd.
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Abstract

Educational spaces play a crucial role in shaping student behavior, and their physical design can influence various
perceptual and behavioral aspects of children. This research aims to evaluate the impact of three main spatial-
physical components, namely "spatial configuration,” "natural light and ventilation," and "spatial flexibility," on
student behavior in primary boys' schools in Shiraz Metropolitan Area. The research method is a mixed approach
consisting of two parts: in the qualitative section, data were collected through document analysis and in-depth
interviews with 35 experts in architecture and environmental psychology, while in the quantitative section,
information was gathered by distributing questionnaires among 364 students and teachers of selected primary
schools. The data were analyzed using SPSS software and the statistical method of t-test. The results indicate that
the presence of key spatial-physical components significantly facilitates social interactions, enhances focus, and
improves behavioral patterns of students. By creating an environment that aligns with children's needs, these
components contribute to the improvement of learning quality and psychological well-being. Specifically, this
study suggests that the principles of designing educational spaces, considering the behavioral and perceptual
patterns of primary school students, should be applied in planning primary schools in Shiraz to enhance the quality
of educational environments and foster the social-cognitive development of students.
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Extended Abstract

Introduction

Educational spaces play a crucial role in
shaping student behavior, and their physical
design can influence various perceptual and
behavioral aspects of children. This research
aims to evaluate the impact of three main
spatial-physical components, namely "spatial
configuration,”" "natural light and ventilation,"
and "spatial flexibility," on student behavior in
primary boys' schools in Shiraz Metropolitan
Area.

Methodology

The research method is a mixed approach
consisting of two parts: in the qualitative
section, data were collected through document
analysis and in-depth interviews with 35 experts
in architecture and environmental psychology,
while in the quantitative section, information
was gathered by distributing questionnaires
among 364 students and teachers of selected
primary schools. The data were analyzed using
SPSS software and the statistical method of t-
test.

Results and discussion

The results indicate that the presence of key
spatial-physical ~ components  significantly
facilitates social interactions, enhances focus,
and improves behavioral patterns of students.
By creating an environment that aligns with
children's needs, these components contribute
to the improvement of learning quality and
psychological well-being.

Conclusion

Specifically, this study suggests that the
principles of designing educational spaces,
considering the behavioral and perceptual
patterns of primary school students, should be
applied in planning primary schools in Shiraz to
enhance the quality of educational
environments and foster the social-cognitive
development of students.
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Abstract

Children’s connection with nature is a critical issue, as experiencing nature is one of the most influential factors
in their physical, emotional, and cognitive development. Appropriately selected plants for elementary schools not
only avoid disrupting the educational environment but also bring various benefits to its users. Different plants
possess diverse characteristics, and it is essential to consider these traits when designing specific spaces and to
select plants suitable for the spatial and climatic conditions of each project. This study aims to classify appropriate
plant species for various educational spaces within elementary schools. The research adopts a qualitative approach
and follows a four-stage methodology.In the first stage, plant species suitable for the climate of Sanandaj were
identified and their characteristics were determined in collaboration with botany experts. In the second stage,
criteria for desirable educational spaces were gathered through semi-structured interviews with teachers and
students, and the data were coded accordingly. The data were analyzed based on three spatial zones: lobby,
courtyard, and classroom. The third stage involved consultation with experts from various fields to evaluate the
selected plants according to the identified educational space criteria. In the fourth and final stage, a comprehensive
analysis was conducted by aligning plant characteristics with educational criteria, leading to a scoring-based
prioritization of plant species.The results revealed that native plant species exhibited the highest compatibility with
the spatial requirements of educational environments and were therefore ranked as top priorities. Additionally,
plants with human-scale proportions and smaller sizes were found more suitable for classrooms and lobbies, while
deciduous trees received higher scores for open outdoor spaces. This classification and prioritization provide a
practical guideline for selecting appropriate plants in the design of elementary schools and can contribute to
enhancing the functionality and quality of educational environments.
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Extended Abstract

Introduction

With the rise of urban lifestyles and the
modernization of city spaces, children’s
connection with nature has significantly
weakened. Yet, research has consistently
demonstrated that contact with nature is crucial
for children’s physical, emotional, cognitive,
and social development. Elementary school
children spend at least six hours a day at school,
making the school environment a vital factor in
their  overall well-being and learning
performance. Plants, when thoughtfully
integrated into school design, can enhance
educational spaces without disrupting their
primary function. While numerous studies have
highlighted the general benefits of nature and
greenery on children's health and development,
there remains a lack of structured research that
identifies which specific plant species are most
suitable for different types of educational
spaces in elementary schools.This study seeks
to fill that gap by identifying and classifying
appropriate  plants for various school
environments including classrooms, courtyards,
and lobbies within the specific climatic context
of Sanandaj, Iran. It proposes an innovative
framework that combines expert consensus,
botanical characteristics, and  spatial-
educational needs. The central research
question is: What types of plants are most
suitable for different educational spaces in
elementary schools?

Methodology

In this study, a list of native and climate-adapted
plants suitable for the city of Sanandaj was first
compiled based on criteria such as climate
compatibility, low maintenance requirements,
safety for children, visual appeal, and
contribution to air quality improvement. Then,
the criteria for optimal educational spaces were
identified through semi-structured interviews
with teachers and students at a boys’ school in
Sanandaj. Subsequently, a group of experts in
botany, architecture, educational sciences, and
environmental engineering evaluated the
compatibility of plant characteristics with the
needs of three selected educational spaces: the
yard, the lobby, and the classroom. Finally, the
best plant options were selected based on expert
scoring.

Results and discussion

This study focused on the qualitative and
quantitative criteria related to three key
educational spaces—classroom, school lobby,
and school courtyard—in the specific climate of
Sanandaj city. The findings showed that certain
features, such as adequate and natural lighting,
environmental cleanliness, the presence of
pause spaces, and creating a sense of autonomy
for users, are important across all three
educational spaces and have a direct impact on
the satisfaction and quality of spatial experience
for students and teachers. Alongside these
spatial criteria, the role of native and climate-
adapted plants of Sanandaj was also
highlighted. The selection of plants with
characteristics such as drought resistance, low
maintenance needs, and the ability to improve
air quality was emphasized as an effective
factor in enhancing the quality of educational
environments. These choices play a particularly
important role in outdoor spaces like the school
courtyard, which requires resilient and
environmentally  friendly  green  areas.
Additionally, plants with decorative properties
and positive psychological effects were
considered for the school lobby to convey a
welcoming and calming atmosphere to users.
The combination of these spatial and biological
criteria in designing educational environments
can lead to the creation of dynamic, attractive,
and user-centered spaces that not only meet the
functional needs of the classroom but also
strengthen students’ mental and social well-
being. This integrative approach highlights the
importance of simultaneously addressing
physical, biological, and  experiential
dimensions in educational space design and
suggests that such designs should be based on
local and climatic analyses to improve both
livability and learning quality.

Conclusion

All criteria for educational spaces and the
characteristics of suitable plants for elementary
schools in Sanandaj were extracted from a field
study conducted at Shahed Elementary School
in the city. The results can be generalized to
other elementary schools in Sanandaj. The
research was conducted neutrally, collecting
data through validated interviews and
questionnaires, and the final analysis was
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carried out in collaboration with botany experts
and researchers. The main goal of the study was
to identify appropriate plants for optimal
educational spaces. Plants were evaluated and
prioritized based on a checklist of spatial
criteria. Native plants scored higher due to
better compatibility. It was also found that
plants with a human scale and smaller sizes are
more suitable for classrooms and school
lobbies, and plants with fewer details are more
effective in spaces where students need higher
concentration. The presented table classifies
and prioritizes plant species, providing practical
guidance for designers and experts to
confidently use plants that align with the
educational function. This table is the result of
interviews and expert discussions, showing that
native species and deciduous trees for outdoor
spaces have higher compatibility and
priority.The study has limitations, and future
research is suggested to explore the appropriate
guantity of plants in educational spaces,
children’s experiences with different plants, the
long-term effects of plants in schools, more
detailed maintenance conditions for various
species, and economic and environmental
assessments of selected species to develop a
more comprehensive and effective plan for
using plants in schools.
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