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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: Fortifications such as city walls and citadels allowed
Received 2023/11/14 people to settle in their land and protected their lives from natural and human threats.
Revised 2024/01/25 i The history of sedentism in the central plateau of Iran dates back to 10,000 years ago. In
Accepted 2024/04/15 §addition to this historical context, there are still surviving vernacular urban and architectural
Available Online  2024/12/25 i spaces in Iran. Meybod is a desert city located in the central plateau of Iran, where human
i settlement might have begun during the Medain period. The city was fortified with a city
Keywords: gwall and a citadel known as Narin Castle. The advent of modern streets and the loss of
City Wall i significant parts of the city walls in recent decades have endangered the integrity and
Meybod Sharistan i values of these structures. Meybod city wall and Sharistan are also facing these challenges.
City Fortification iTo ensure effective conservation, a comprehensive understanding of the evolution of
Vernacular Architecture i urban and architectural heritage is necessary, along with an explanation of the changes
Architectural Heritage i that have occurred over time. Therefore, the research focuses on the following problem:

City Evolution {“How have the developments and transformations of Meybod Sharistan influenced the

i evolution and changes of Meybod city wall?” The following objectives are addressed:

¢ Understanding the transformations of Meybod city wall in interaction with the changes
and sondthe el amtine {in Sharistan to form its current structure.
i o |dentifying the position of Meybod Sharistan and Meybod city wall in different historical
i periods.

ETHODS: This research employed a case study approach and a descriptive-analytical

method. Bibliographic research was conducted by examining historical written
gsources, national and international documents and charters, as well as urban and regional
i development plans of Meybod. Other data sources, including aerial photographs, were also
i considered. The results of this research were presented through schematic illustrations
and simulations of the current and initial conditions using 3D modeling software.

INDINGS: Meybod city wall is an integrated architectural complex within an enclosed
0 environment. It is built from two main vernacular earthen materials: Khesht (adobe)
Number of References iand Chineh (mudbrick). Its form and layout follow the topography of the land, defining the
i boundaries of Sharistan between two elevated terraces to the south and north.
i Three of the four main gates, portions of the ditches, and 11 towers of the complex remain
{intact. In the south, the city wall merges with Narin Castle (the citadel) through a three-
layered rampart. The city wall also features unique elements. One is Bagh Khandagh (ditch
Number of Figures igardens), where the former ditches have been repurposed as gardens and farmland.
12 i Another distinctive feature is the Darbands, small gates that facilitate passage through the
i walls to the ditch gardens outside the city wall of Sharistan. The transformations of the city
éwall and Sharistan are categorized into distinct time periods. Based on the earliest reliable
i evidence of its foundation, the categorization begins with the Sassanian period:

Number of Tables i 1. Pre-Islamic Era to the 14th century (Sassanid Period): Sassanid cities were characterized
1 iby a citadel (Narin Castle) and city walls, which served as living areas for the ruler and
high social classes, while lower classes lived outside the walls. The first foundation of the
| R T T T PRI PO T P PO ITPPOOIIPPOTIRPORY ]
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at Iran University of Art.
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Extended ABSTRACT

?city wall was likely established during this period. The introduction of Islam to Iran led to
i the collapse of the Sassanid social hierarchy, and all social classes began living within the
 city walls of Sharistan, which included the citadel (Narin Castle), a Bazar (market), and the
Jame Mosque. The city wall underwent significant restoration due to the Mongol invasion,
i and a northern gate was likely constructed during this time.

i 2. 14th century to the early 18th century (Muzaffarid Period to the Early Qajar Period):
i During the Muzaffarid period, the city’s importance increased due to its strategic location
%on the route from northern to southern Iran. As a result, it remained fortified, and the
i Kasnava gate was likely built. After the Muzaffarid period, the importance of the city wall
i gradually declined, although its conservation continued.

i 3. 18th century to 1925 (Qajar Period): During the Qajar period, modern concepts such
as private property rights were introduced to Iran, which led to investment in real estate.
i Consequently, the city expanded northward, with ditch gardens and Darbands (small
i gates) created, along with the construction of private towers. The defensive role of the
i complex diminished, and the northern gate was replaced with a Sabat (an arched walkway
or corridor).

i4. 1925 to 1979 (Pahlavi Period): Urban planning concepts from the modern era were
{introduced to Iran. The first modern streets were built, disrupting the traditional urban
i fabric. City walls became obstacles to urban development, and the first street in Meybod
was imposed, dividing the city into eastern and western sections.

i 5. Post-1979 (Islamic Republic of Iran): Modern construction and street development
i continued until the 1990s, during which the city walls were still regarded as an obstacle
i to development. The establishment of local NGOs, the inclusion of the historic city on
heritage lists, and the development of urban plans that took heritage values into account
led to restoration and conservation efforts. However, many of these activities were carried
i out with some errors.

CONCLUSION: The changes and transformations can be divided into three stages:

1. Formation and Expansion: This phase spans from the initial construction to the eve of the
i Qajar period, reflecting a close symbiosis between the city wall and the city itself. During
i this phase, the city wall served both as a protector and a boundary, while continuous
i expansion, repair, and construction took place.

{2, Completion: The developments in this phase are attributed to the Qajar period,
characterized by a situation in which the function of the complex was relatively preserved.
i As a result, the city wall continued to protect the city limits. Both the city and the city wall
i adapted to new needs and experienced internal growth.

i 3. Decline: This phase coincides with the arrival of modern urban development trends
%in the post-Qajar period. The original function of the city wall was lost, and it was no
i longer intertwined with the city. Consequently, it became an obstacle to urban growth.
i This paved the way for modern constructions and the demolition of parts of the city wall
i by the 1990s. Eventually, a shift in perspective occurred, and the city wall began to be
recognized as a heritage site with historical and cultural significance.

{ HIGHLIGHTS:

i~ Three main construction steps in the Meybod city wall according field studies and
documents: 1. Formation and growth, 2. Completion, 3. Decline.

i - Historic city walls under the concept of infrastructure in historical cities.

i - Adaptive and vernacular elements in Meybod city wall and the interventions occurred to
them such as adding ditch gardens and darbands.
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Fig. 6. Two types of ditches in Meybod city wall: (a)
Northern and western ditches; (b) Southern ditches
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Fig. 7. (Up) Location of ditch-gardens (green) in relation
to Qanats flow directions (blue) (according to The
research center of Historical City of Meybod documents);
(Down) The ditch-garden in the southwest corner
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Table 1. Developments of the Meybod city wall in different time periods according to the background condi-tions of

each period

Historic Era

Notable characteristics of the period

Transformations and

From pre-Islam
era (Sasanian
Empire) to onset

Sassanian
Empire

Sassanid city plans with a citadel (Narin Ghale’) where
the ruler and high social class lived;
Life of lower class people outside the city walls.

e The probable establishment of the first foundation
of the city at the south-eastern side

of 14'™" century
Early Islam to e Early Islamic city plans with a citadel (Narin Ghale’),a e Construction of northern gate;
144" century Bazar, a mosque where the ruler and high social class o Strong continuous restoration and construction
lived together in a walled town; activities.
e There were wars including Mongols invasion to Iran.
14" century 14" century o Wars in 14" century (advent of Muzaffarids); e Consolidation and restorative interventions on the
(Muzaffarid) to (Muzaffarid) e Became located in the transit and political ways from the  city wall, especially in the southern side;
onset of Qajar north to the south of Iran; e Construction of Kasnava gate
era End of e Reduction of political status of the city; e The continuous, gradual development of the city
Muzaffarid to wall along with the city developments;
Qajar era e Strong continuous restorations. and conservation of
the complex
Qajar era e Diminish of the city wall’s defensive role all over Iran; o Construction of Bagh-e Khandaghs;
e Onset of private property rights;Maibud being located in country e Openings (Darbands) were constructed on the city
divisions with the title of Maibud according to The law on the wall;
formation of states and provinces and the instructions of e Construction of Abdol Vahhab tower;
governors; o Construction of Sayed Ghanbar gate
e Growing desire to invest in housing and real estate.
1925- 1979 e Advent of street construction according to large-scale nationwide e Construction of Imam Khomeini street on the main
(Pahlavi urban plans north-south axis of the city;
dynasty) e The expansion of the cities to the spaces outside the boundaries of e Onset of residential and commercial constructions

city walls in all over Iran;
e Considering the city walls as a hindrance against city
developments.

in the immediate vicinity of the city wall or on its
destroyed parts;

e The Sharistan extended beyond the city wall and
the city wall lost its function as border definer

1979-present

1980s — 1990s

Persistence in looking at city walls as a hindrance against

(Islamic city developments;
Republic of o Intensifying the expansion of the city outside the
Iran) boundaries of the city wall

e Construction of Basij Boulevard and Ghazi
Mirhossein Boulevard on the southern side of City
wall;

o Intensification of residential and commercial
constructions in the immediate vicinity of the city
wall or on its destroyed parts;

1990s —
present

Establishment of local NGOs to restore cultural heritages

of Maibud in the 1990s;
Compilation of the first comprehensive plan of Maibud
in Y39A with these considerations:
1. Industrial development of the city;
2. The growing of the city scope until the integration
of nearby villages;
3. Looking at the cultural heritage of the city as
tourism and education capacities.

e Repair and danger elimination interventions in
western and north-western sides in compliance with
minimal intervention and safeguarding originality
principles in 2009;

® Restoration interventions on the northern, southern
and eastern facades of the city wall using non-
original materials and techniques;

e Construction of a non-original gate on the eastern
side;

Establishment of the research center of Historical City of e Reconstruction of Fars Gate with the destruction of

Meybod in 1999;

Registering the historical context of Maibud in the
national heritage list in 2001;

Compilation of the comprehensive plan of Maibud in
2007 with these considerations:

1. Designing the needs of the city regarding its
traditional context;

2. Protection of the historic center of the city and
Narin Castle as a development model.

Development of the detailed plan for Maibud in 2013
with these considerations:

1. Considering the historic area of Maibud as a
historical cultural capacity capable of increasing
urban quality;

2. Considering the old city as a historical-cultural
value.

archaeological remains in 2019.
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Fig. 9. The final form of Meybod city wall at the end of

the Qajar period based on the aerial photo of 1956 AD

and the map of the research base of the historical city
of Meybod
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Landmark Places
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3. Seyed Ghanbar Holy Shrine

Districts
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Fig. 10. The development process of Sharistan from the Sassanian period and the first centuries of Islam to the eve of
the Qajar period, A: The first foundation of Sharistan outside Narin Qale’, B: The growth of Sharistan towards the
north and the development of the Payeen neighborhood in the 12th to 14th AD, C: The situation of Sharistan in the

14th AD
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Fig. 11. Transformation of the city wall’s building during the Qajar period; A: The complete form of the building after
its development and expansion stages alongside Sharistan, B: Change in functions and partial transformations to the
complex building
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Fig. 12. The evolution of the city wall in the post-Qajar times; A: The city wall’s form after the construction of the
Imam Khomeini Street (middle line) in the 1960s, B: The current position of the city wall
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: Today, identifying architectural patterns that
Received 2023/11/29 contribute to the improvement of autism-friendly environments is considered
Revised 2024/03/02 {important. Statistical research at the national level also shows that most of the centers
Accepted 2024/05/30 i designed for autistic children are either unsuitable in terms of environmental effects,
Available Online  2024/12/25 istandards, and structural criteria, or are designed without considering the impact that
{architecture and the environment can have on facilitating communication. Autistic children
Keywords: gexperience the physical environment very differently than others, and in educational
Educational Centers i spaces for typical children, they often experience fear and anxiety. This becomes a major
Perception of the Environment §obstac|e to their education and treatment. This research focuses on the effectiveness
Sensory Integration i of architecture and environment design based on sensory integration for children with
E’ehatnf'e”t and Management of autism. It aims to enhance sensory processing, providing opportunities for these children
enavior

i to better manage sensory inputs and improve motivation for behavior. This approach has

Autism Ealready been confirmed by researchers in the field. The main goal of this research is to
ipresent a structural model for the design of educational center environments based on
"""""""""""""""""""""""""""""" i sensory integration, suitable for the sensory and cognitive needs of children with autism.
e You device o scan. §The objective is to facilitate better treatment and management of autistic children by
{addressing behavioral disorders and challenges. The secondary goal is to evaluate this
E ’ E §:model in the physical context of the Bushehr Autism Center for children aged 4-7 with
l:'i_ r iautism. Due to the lack of suitable educational centers for autistic children and the
= iabsence of research on this topic in Bushehr province, the aforementioned study sample

o i was chosen as the focusing criterion of the research.
E ETHODS: In this study, a descriptive-analytical and semi-experimental research

method with a pre-test and post-test design, including two control and experimental

i groups, was applied. The research process was based on a mixed qualitative-quantitative

%approach, and data collection was conducted in two parts: theoretical (using document

Q isources to develop the model) and field-based (evaluating the model on the physical basis

i of the Bushehr Autism Center by applying changes to the educational environment of the

i experimental group). The statistical population and sample size were determined for two

i groups: educators and children aged 4-7 years at the Bushehr Autism Center. This was done

by observing both the experimental and control groups, and by surveying 18 teachers and

i specialists at the center about the overall progress of 18 children (9 children in each group)

ibefore and after the experimental period through completed questionnaires. For data

i analysis, the reliability of the questionnaire was first measured using Cronbach’s alpha

coefficient, and the data distribution was assessed through skewness and kurtosis criteria.

i Descriptive statistical methods (mean and standard deviation) and inferential methods
i (Levene’s test and analysis of covariance) were then applied using SPSS 26 software.
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A structural model for designing educational center environments based on the treatment ...

Extended ABSTRACT

?result confirms the effectiveness of the structural model in sensory environment design
i for improving the sensory condition and behavioral symptoms of autistic children.
¢ Additionally, by examining the relationship between autism symptoms and the cognitive
gabilities of these children in relation to their proper perception and recognition of the
i environment, it was determined that the disorder in the cognitive process of autistic
children is in three areas: “sensory-motor” skills, “social-communicative” skills, and
i “cognitive-gestalt” skills. These can be addressed in design. By examining global examples,
gliterature, and research foundations, this study developed three architectural models,
i “Multi-Sensory,” “Neuro-Typical,” and “Space Sequence,” in line with the structural model
i for the design of autism educational centers. The first model, considering the sensory
§and motor disorders of autistic children, focuses on the simultaneous stimulation and
targeted control of various senses in a controlled process. The second model, addressing
the social and communication disorders of these children, simulates social situations with
an emphasis on behavioral patterns within the environment. The third model, in response
i to cognitive and gestalt disorders, emphasizes an organized spatial structure, simple and
transparent zoning in the environment, and the sensory significance of different areas.

ONCLUSION: Based on the results and studies, autistic children are greatly influenced
: by the sensory inputs created by their environment, and they need a structured and
i suitable architectural environment that can address their sensory issues and challenges. An
{ architectural design based on the sensory integration approach, in addition to controlling
¢ and reducing distractions, can significantly enhance attention and concentration in autistic
children. By stimulating the nervous system, it can generally improve sensory registration
i weaknesses and sensitivities. In general, considering the sensory processing deficits
i and disabilities of autistic children, it is essential to incorporate the sensory integration
i approach into architectural planning to create successful and desirable educational center
environments. Therefore, according to the structural model presented in this study, which
i was developed based on the sensory needs of children with autism, the environment can
i be organized optimally to regulate sensory inputs by understanding the mechanisms of
i these sensory disabilities and the subsequent needs of affected children. By controlling
the sensory input levels and their effect on the environmental feel and perception
i processes, it impacts the children’s central processing system. This, in turn, helps children
i adapt and align better with the environment, enhancing their focus in educational centers
and facilitating the treatment and management of their behavior.

i HIGHLIGHTS:

- The effectiveness of architecture based on sensory integration on the sensory status and
i behavioral problems of children with autism.

i- Explanation of the architectural patterns affecting the sensory design of autism
i educational centers and how the patterns respond to the treatment of behavioral
syndromes and better management of the behavior of children with autism.
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Table 1. Common disorders in children with autism according to their symptoms

Types of Symptoms of Behavior and behavioral
disorders autism symptoms
children
1) Impaired - lack of sensory ~ For example: sensory
skills sensory-  integration. defensive behaviors,
motor - Existence of stereotyped and repetitive
repetitive and movements.
limited patterns
in behavior.
2) Impaired -Verbal and For example: avoidance of
skills Social- nonverbal society, lack of social
communicative behavioral interests,
injuries. Weakness in dealing with
- Impairment in society and not mastering the
social functions. ~ Way oflife init.
3) Impaired - Damage to For example: due to the
skills mental skills. problem in the process of
Cognitive- memory and experience,
gestalt seeing things as they are and

not processing: partiality in
facing environmental stimuli,
difficulty in the reasoning
process and not following
routines and not understanding
change.

Reason

- An increase in external
sensory stimulation factors and
the loss of the capacity of
sensory receptions from the
environment.

- Attributing cognitive
flexibility to children due to
poor attention.

- Inability to communicate with
society.

- Failure in bilateral social
interactions.

- Weak central coherence and
lack of gestalt perception.

- Not getting the meaning and
the "whole" of the environment
unit, or the "gestalt" of the
environment (in fact, the brain
is trying to process all the
environmental stimuli).
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Environmental design Based on the opinions and research of researchers
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Fig. 1. Structural (Conceptual) model of research
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Table 2. Explanation of the conceptual model of research in order to optimize the physical environment of the
educational environment of autistic children
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Architectural
patterns
Structural model

Explanation of solutions

1) Harmony of senses: Harmonization and proportionality of stressful sensory and environmental stimuli (such as:
light, color, sound, traffic, visual, auditory, sound, smell, etc.) in order to better perceive and understand the
environment (sensory integration) according to Sensory problems and disorders of children (Hyper and Hypo
sensitivity).

Multi-Sensory

Example: simple, clear design without excessive details / use of visual and auditory signs / use of Kevin Lynch's 5
elements (path,edge, domain, node and sign) to identify, recognize and understand the boundaries of spaces and paths
/design intermediary spaces, using localactivities and index elements/ moderation in gatheringand avoiding confusion

and crowding / attention and control of stress-causing physical elements.

2) Modulation of the senses: Moderation and control of stressful sensory and environmental stimuli (such as: light,
color, sound, traffic, visualdisturbances, auditory, sound, smell, etc.) to a tolerable level considering children's sensory
problems and disorders (Hyper and Hypo sensitivity).

Example: avoidingclutter and clutter/ minimizing details / using a neutralbackground to avoid distraction / using dark
and quiet rooms to provide relaxation for children under pressure / using Kevin Lynch's 5 elements (way, edge, area),
knot and sign) to identify, recognize and understand the border of spaces and paths/ create order and peace in spaces/
pay attention and control stress-causing physical elements.

0

3) Simultaneous stimulation of the senses: Simultaneous stimulation ofall5 senses (sight, hearing, smell, taste, touch
(based on multi-sensory architecture) with flexibility, change and spatial diversity in moderation) according to the
problems and sensory disorders of children (Hyper and Hypo sensitivity).

o

Example: use of visual and auditory signs / use of smart rooms to experience sensory stimulation / change and variety
in the scale, dimensions and size of spaces/ change and variety in furniture and spatial arrangement / use of multi-
purpose and flexible spaces/ use of 5 elements Kevin Lynch's genus (way, crush, domain,node and sign) to identify,
recognize and understand the borderof spacesand paths/ attention and control of tension -causing physical elements.
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4) Intelligent control of the senses: Targeted control and management of the 5 senses (sight, hearing, smell, taste,
touch) on the basis of creating a gradual sensory process in the environment (stimulus control) in order to strengthen
and improve the level of attention, accuracy and concentration with regard to children's sensory problems and disorders
(Hyper and Hypo sensitivity).

Example: Designing a space suitable for activities and partnerships (group-individual) / Paying attention to tangible
and intangible monitoring in spaces/ Creating personalboundaries for children in the design of spaces/Creating order
and peace in spaces, change and diversity in the scale, dimensions and sizes of spaces. / Minimalism in details,
separation of arrangement in spaces according to the type of activities / Installation of dark and quiet rooms to provide
relaxation for children under pressure / Use of Kevin Lynch's 5 elements (path, edge, domain, node and sign) to identify,
recognize and understand the boundaries of spaces and pathways/attention and control of stress-causing physical
elements.

5) Assimilation of real society in a controlled environment: Simulating different social and communication
situations in controlled environmentsin order to familiarize and understand the meaning of spaces and behaviors, and
prepare children to enter the real environments of society.

Neuro-Typical

Example: Designing spaces for interaction and communication, such as: Designing spaces according to the
configuration and partitioning of spaces or creating multi-purpose spaces to carry out various activities or partnerships
/ Designing various open and closed spaces or interfaces in order to communicate and create visualcontinuity between
spaces. Big and small, corridors and paths to learn a better understanding of the meaning of spaces.

6) Functional course suitable for daily activities: Implementation and implementation of socialand communication
activities and functions related to the daily life situation in a controlled environment in order to better feel and
understand each space according to the current activities in it.

Example: design of spaces accordingto the characteristics of configuration and partitioning of spaces/ design of diverse
open and closed spaces/ design of wide spaces based on various activities, partnerships and games / design of smart
rooms/ allocating flexible and multi-purpose places according to activities and partnerships (group-individual).

Y
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Table 2. Explanation of the conceptual model of research in order to optimize the physical environment of the

educational environment of autistic children

Architectural

patterns

Structural model

Explanation of solutions

Neuro-Typical

7) Presentation of environmental-behavioral models: Remediation and training of behavioral and perceptual
patterns existing in daily life according to the type of activity pattern in each space in order to better recognize and
perceive, as well as correcting behavioral disorders and learning the correct behavior in the face of social and
communication behaviors.

Example: design of various open and closed spaces / design of spaces with legible, clear and specific layoutbased on
diverse and purposeful activities, partnerships and games according to the type of behavior pattern / design of smart
rooms / use of flexible and multi-purpose spaces to carry out various activities and partnerships. group-individual)/
paying attention to the predictability of spaces and...

Space Sequence

8) Organized spatial structure: Comprehensible spatial-physicalstructure, simple, orderly and appropriate to the type
of use and function of that activity environment.

Example: The organization of spaces should be done based on 3 criteria: privacy and personal space, flexibility and
predictability of spaces. including: compliance with spatialhierarchy / configuration of spaces/ partitioning of spaces
/ demarcation of spaces/ measured spatial proportions according to the function of spaces/ zoning of spaces based on
the type of activities (individual and group activities) / routing, orientation and clear and easy access/ ability to divide
spaces (separation) Determining the scope of activity and privacy of children in the spaces, separation of active and
quiet and quiet areas)/ providing tangible and intangible control and monitoring of spaces/ providing safe and secure
spaces / the ability to integrate and properly link spaces together (reducing functional distances).

9) Balance and rhythm in the arrangement of spaces and stimuli: Applying balance, harmony and regular and
specific thythm in changing, diversifying, adapting and evolving the process of stimuli and arrangement of spaces.

Example: spatialdesign to perform rhythmic activities to develop movement skills, body coordination, strengthen the
understanding of rhythm, movement accuracy, observing the spatial hierarchy in arranging spaces with low to high
sensory stimuli / designing walls, floors and ceilings based on color spectrum, coordinated motifsor A set of pattems
with large to small shapes, or shadow and light/ control and reduction of sensory and environmental stimuli causing
tension in spaces as inhibiting factors in activities/ moderation in change and variety in stimuli and arrangement of
spaces/ harmony and compatibility between stimuli and arrangement with The type of performance of activities in the

spaces in the direction of educational and therapeutic methods for children and...

10) Readability and transparency in spaces: Paying attention to all predictability featuresin layout, furniture, signs,
signs and all visual and auditory elements with regard to children's sensory problems and disorders.

Example: transparency, simplicity, clarity and legibility in recognizing signs, signs, paths, directions/ specific
demarcation of spaces, paths and accesses/ continuity and communication of visualand auditory senses in the process
of accessing spaces/ clear and specific separation of activity and rest areas/ use From Kevin Lynch's 5 elements (path,
path, domain, node and sign) to identify, recognize and understand the bounda ries of spaces and paths.

11) Separation of space into a set of meaningful stimuli: Separation of spacesinto a set of meaningfulstimuli with
a specific sequence (corresponding to the creation of a gradual, repetitive and continuous process of combinations of
stimuli in the perceptual cognitive system of the mind) in relation to the change and performance of activities.

Example: zoning spaces based on perceptual senses/observing spatial hierarchy in order to arrange spaces with low to
high sensory stimuli/sequence and continuous gradualrepetition in the order of stimuli according to the type of activity
and function in spaces/designing walls, floors and ceilings based on color spectrum, Coordinated motifs or a set of
patterns with large to small shapes, or shadows and highlights/separation of spacesusing signs and symbols effective
in the purposefulcontrol of the senses (sight, hearing, smell, touch)in a regular and gradualprocess in the direction of
educational methods and treatment of children.

Table 3. Checklist of measures applied in the physical context of the educational environment of the experimental

group
Factors and elements Actions applied in the context of the plan
Structural-physical
Organization of - The layoutof the environment was done in order to create active spaces (such as rest spaces, educationaland
space interactive spaces) and passive spaces (such as spaces that promote movement: corridors and paths).
- Inthe space, the layout, equipment and furniture were considered based on the simulation of social situations
with emphasis on behavioral patterns, in a simple way and with regular arrangement and rhythm.
- The layoutand furniture of the spacewas done in such a way that privacy and personalboundaries are provided
for each child, and areas for rest and seclusion without disturbance were considered.
- Separation and zoning of the space was considered based on sensory significance and type of activities (group
4 and private activity).
g - In the space, it was possible for children to move freely under the imperceptible and tangible protection and
& control of the teachers.
g Predictability of  -Clarity, clarity and readability were used in the recognition and color of signs, visual and auditory signs in
E space identifying accesses and directions.
; - Demarcation and clear separation in spaces according to the type of educational activities and participations
n (individual and group) were used.
- Visual and auditory aids were used in different ways to support the layout of the physical environment.
Flexibility of - Movable separating partitions were used in the space to separate activity areas.
space - Change and diversity were used in moderation in the shape of the body, roof and floors, and even the layout

and equipment and devices.
- Moderate color variety was used in furniture and equipment to promote attractiveness, enthusiasm and
attachment in children to stay in the spaces.
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Table 3. Checklist of measures applied in the physical context of the educational environment of the experimental

group
Factors and elements Actions applied in the context of the plan
Structural-physical
Light - Maximum natural light from the windows was used in the educational space.

- Measures like curtains were used to control the light intensity from the windows.

- A compartment was prepared for the lamps so that there is no possibility of direct observation (glare and
causing sensitivity) and easy access to them.

- Lighting with separate control was used in the space (such as: the possibility of accessing light control
(dimming or adjusting light) was created if needed by educators to prevent glare or reaction in children).

- The combination of light with diverse but moderate color spectrums was used to avoid monotony in rest and
play spaces.

Color - Color combination and contrast were used in moderation to detect and identify the wall and floor of the space
in order to stimulate the vision.
- Various color contrasts were used in signs to introduce and demarcate activities.
- Different colors of red, orange, yellow, green, blue, etc. were used in play and sports spaces and toys.
- Light and soft colors were used for the curtains of the spaces.

Voice -Carpets,rugs and shock-absorbing floor coverings were used for the space in order to reduce sound reflection
and prevent disturbing sounds.
- During the educational period, attention and control was paid to crowding, accumulation and movement of
people in spaces (to prevent distraction, reduce stress, and improve the level of attention, accuracy and
concentration in children).

Safety and -All electrical sockets and corridors have appropriate and safe protection and caps; And wiring and electronic
security devices were used in full compliance with safety regulations.
- Safe, secure and durable tools and equipment, as well as hygienically clean, were used in the spacesand during
activities and partnerships.
- The number of places where children could climb was limited and safety was observed.

Physical elements

Air conditioning - In order to create proper ventilation, the windows were left open during the hours of the day, in order to use
the maximum amount of fresh air in the space.
- Appropriate mechanical ventilation devices were used for heating and cooling in the space.

Texture and -The surfaces of the walls of the spaces were covered with wallpaper .

materials -Materials such as: tarpaulin surfaces and carpets, which are durable, safe,and attractive, dry quickly and can
be easily cleaned, were used.
- Various and contrasting textures and colors were used to identify activities in the space and to stimulate the
sense of sight and touch on the surfaces of the walls, floor, as well as curtains and carpets (textures with high
contrast (very soft, very low) were also used. ).
- In the educational space, materials and textures with the least details were used, textures that did not have a
specific pattern or had random patterns were used to prevent distraction, anxiety and tension in children and to
maintain peace in them.

Natural elements  -In the center area, plants and flowers with different colors, smells and shapes were used to arouse sensory
movements (takinginto account children's sensitivities), a sense of curiosity and also a sense of vitality in them.
- The continuity and visual connection of the inner spaces with the outer environment, by opening or pulling
aside the window curtains, was used to induce a sense of calmness and induce vitality.

0

- In the interior space, flower pots were used a little along the corridors.
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Table 5. Related information about the situation of the group of educators and the group of autistic children

The status of the respondents (educators) to the questionnaire from different dimensions

Frequency Percentage Frequency Percentage 2
z Man 6 33.33% Masters 14 77.77% £
3 Female 12 66.66% Ph.D. 5 22.22% £
Total 18 100% Total 18 100% S
Frequency Percentage Frequency Percentage
25-35 3 15.78% Less than 5 years 2 11.11%
® 36-45 9 50% 6-10 years 8 44.44% E
& 46-55 4 22.22% 11-15 years 4 22.22% 23
+56 2 11.11% 16-20 years 4 22.22%
Total 18 100% Total 18 100%
The condition of the experimental and control group (autistic children) from different dimensions
Frequency Percentage Frequency Percentage
Boy 14 77.77% 4 years 3 16.66%
E Girl 4 22.22% 5 years 5 27.77% 2
g Total 18 100% 6 years 4 22.22% <
7 years 6 33.33%
Total 18 100%
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Table 8. Examining the prerequisites of covariance

analysis test

Examining the status of data distribution of the control and
experimental groups

Variable Skewness kurtosis
control group -0.816 1.317
examination -1.127 0.767

Group

Examining the assumption of equality (Homogeneity) of
variances in Levene’s Test

Levene Df2 Df 1 Sig.
statistic
0.195 16 1 0.665

Table 6. Descriptive statistics and distribution status of
Gars questionnaire data

Investigating the status of Gars questionnaire data

distribution
Mean Std. Skewness kurtosis
deviation
2.675 0.356 0.356 -0419
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Table 7. Examining the descriptive statistics of the
control and experimental groups in the pre-test and

post-test
Variable Control group Examination Group
Mean Std. Mean Std.
deviation deviation
Children's 2.148 0.118 2.556 0.286
development
Post-test
Variable Control group Examination Group
Mean Std. Mean Std.
deviation deviation
Children's 2.153 0.214 2.852 0.266
development
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Table 9. Results of the covariance test

Covariance test results

Source of changes df F Sig.
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Children's development 1 0.042 0.541
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Group * progress 1 1.654 0.245
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1. Autism Spectrum Disorder (ASD)
2. Sensory Integration
3. Hyper sensitivity
4. Hypo sensitivity
5. Multi- Sensory
6. Neuro-Typical
7. Space Sequence
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: Among the most important heritage buildings
Received 2023/09/25 left from the past in the historical cities of Iran are schools. Many historical schools
Revised 2023/11/24 i have remained within heritage sites, but due to changes in educational systems and the
Accepted 2024/01/04 i construction of modern schools in the past century, only some of these buildings continue
Available Online  2024/12/25 ito function as religious seminaries and schools of religious sciences. A large number of
i these buildings, some of which have been restored, remain unused. Considering the spatial
Keywords: §and physical capacities of Iranian school architecture, it seems possible to recreate these
Adaptive Reuse i buildings and transform them into new educational spaces that not only meet the spatial
Iranian School Architecture ineeds of modern educational methods but also preserve sustainable cultural and identity
Educational Architecture ivalues in the contemporary era. This study aims to analyze the physical capacities of three
Physical Feasibility historical schools in the city of Isfahan to explore their potential for adaptive reuse.

Historical Schools

ETHODS: In this study, after identifying the components of the criteria for evaluating

H the building and spaces, based on a quantitative research method, 20 architects

.................................................... . {who have conducted research in the field of historical architecture of Iran were asked
Use your device to scan §to assess the criteria. Then, considering that the semantic differential scale is one of the

and read the article online

i quantitative methods for measuring people’s concepts and can clarify the presence or
absence of a desired concept or quality in people’s perception, the obtained data was first
i analyzed using the semantic differential scale method to highlight the differences between
i criteria in a comparative context more clearly. The evaluation of the data was done on a
i bipolar scale with a seven-point spectrum ranging from -3 to 3. The ten building quality
%measurement criteria, extracted from the theoretical framework of the research, were
iarranged in pairs of opposite traits so that the respondents could provide clearer answers
§to the questions. This was done because, in the five studied historical monuments, each
itrait has a limit, and the comparison of the criteria is more effective when the contrast of
gq %prominent traits is present. Afterward, with the help of statistical tests, the correlation

i coefficient of the components was evaluated and analyzed.

Number of References INDINGS: In the comparative analysis of the studied schools, it is revealed that in the

two schools of Sheykh Abdulhossein and Shafiyyeh, five criteria of natural light, natural

i ventilation, air temperature regulation, creating silence and peace, and green space are

i extremely weak. The components of safety and security, and beauty and decoration, on

%the other hand, are generally rated high, and similar evaluations can be found across all

Number of Figures i five historical buildings. The utilization of spatial capacities and the potential for functional

8 i planning are present in all the buildings, although this potential is less in Shafiyyeh School

i compared to the others. Movement circulation is favorable in all buildings except Shafiyyeh

%School, and the variety of materials is also less in Shafiyyeh and Memarbashi buildings
ithan in the others.

Number of Tables i Considering that the data showed a strong correlation between the three components
4 : of benefiting from natural daylight, natural air ventilation, and natural air temperature
iregulation through Pearson’s correlation coefficient, the quadratic fitting of nonlinear
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?trends for these components was calculated and is shown in the corresponding graphs.
i According to the diagrams, whenever a space has windows or doors opening to the central
§courtyard, it benefits from natural ventilation. In other words, the means of benefiting
i from natural air are the windows, and the spaces do not have the possibility of absorbing
light or air through other means. In traditional Iranian architecture, the concept of a “false
i window” is rarely seen, as all windows are operable and allow the use of outside air.

ONCLUSION: Adaptive reuse, as one of the most efficient approaches to historical

buildings and structures, addresses today’s needs while preserving the identity of past
i spaces. It aims to create added value in urban living environments and optimize the use
of heritage buildings. This approach has received serious attention in contemporary urban
i planning, becoming a significant chapter in both macro and detailed urban plans.
i To achieve this, it was necessary to first extract and derive the measurement criteria
i from the theoretical foundations of the research. Ultimately, the ten criteria provided a
¢ framework for studying the buildings. The reliability of the questionnaire confirmed that
§:the extracted criteria are dependable and can clarify answers to the research question
i regarding the adaptive reuse capacities of buildings.
i The findings indicate that in historical schools with a central courtyard plan, the supply
i of light, air, and temperature regulation in the classrooms is provided through openings
%facing the courtyard, and these three components are interrelated. It is important to
i note that in the adaptive regeneration and transformation of traditional schools into new
i educational spaces, light supply can be separated from the air circulation, thus providing
i more comfortable conditions.
%Expansive plans with spatial complexity, such as those seen in Rahim Khan or Sheykh
i Abdulhossein schools, may create contradictory conditions during the new reuse. The
i complexity of the plan and the presence of multiple spatial capacities, while one of the
i mostimportant features in new spatial planning, may also distort communication routes to
i the outside of the building. In the event of an emergency, this can reduce the safety factor
of the building. Therefore, attention must be given to the issue of emergency exits in reuse
i plans. This is especially important in Iran, where the tradition of constructing buildings
{is introspective, and the central courtyard limits the communication of spaces with the
! outside. Consequently, emergency exits, particularly during fires and earthquakes, must
be considered in the design.

{ HIGHLIGHTS:

i - Today, adaptive reuse as one of the most efficient approaches to historical buildings and
{ textures to respond to today’s needs in the form of past identity spaces, in order to create
added value in urban living environments, has received serious attention.

i - Historical schools are one of the most valuable heritage bodies in the historical contexts of
i Iranian cities, which can be one of the potential capacities in the adaptive reuse approach,
considering the scale, diversity and spatial and typological opportunities.
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3. Implementation Phase 4. Post-Completion Phase
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Fig. 3. Ten steps in the four phases of the adaptive reuse process of historical monuments (Arfa et al, 2022)
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Table 1. Contrasting criteria and attributes of quality assessment and evaluation of historical buildings with the aim
of adaptive reuse in educational occupation

Classification of perceptual characteristics

Lower Limit Upper Limit

Day Light

Deprivation of most spaces

Utilization of most spaces

1
2 Natural ventilation Attificial air conditioning Naturally ventilated
3 Natural temperature adjustment Artificial adjustment of temperature Normal temperature adjustment
4 Calmness noise pollution Relaxing
5 Optimal space furniture capacity undesirable Desirable
6 Safety and Security Unsafe and unsafe Safe and secure
7 Beauty and ornaments Simple and unarranged Sophisticated and refined
8 Circulation Improper rotation and movement Proper rotation and movement
9 Green space and landscape No green space Has green space
10 Variety of materials monotonous Diverse
Table 2. Introduction of the studied cases
Period Type Plan and image of the building Description
Jani Khan Safavid, Type 1 This schoolis located in front
Mosque of restored of the Jame Mosque and is
Qom during the known as Jahangir Khan
Qajarera et School. The building was

(Mousavi, 1997)

repaired and restored by
Mirzan Nasrale Khan
Mustofi Gorgani. The
building was repaired once
again in 1373. The building
consists of 20 cells in one
20-sided

(Emami, 2013)

floor and is
(Mousavi, 1997).
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Table 2. Introduction of the studied cases

Period Type

Plan and image of the building

Description

Shafiyeh School Safavid

of Isfahan

Type 1

(Khajouei, 1997)

This school is a one-story
building with four porches.
The building has eight small
porches around the porches
and 22 rooms of different
sizes. The deeper western
porch is the center of gravity
of the building, with two
fountains and train-bandings
and carbands (Khajouei,
1997).

(ShahSanaei, 2022)

Rahim Khan
School of Isfahan

Qajar Type 2

Rahim Khan mosque-school
has three entrances. Its
religious organs are the
winter nave (north), the
summer nave (south) and the
south dome. The educational
organs can be recognized in
four groups, including the
cells, the workhouses, the
madrasa, and the western
porch. The school has two
floors. On the ground floor,
there are four rooms in the
eastern and western
moonlights. This school has
20 workspaces on the ground
floor (14) and first floor (6)
(Kourangi & Valibeig, 2018).

(Sheikholeslami, 2016)

Memarbashi Qajar Type 1

School in Tehran

Mahdavinejad et al., )

(2013

This school is built in two
buildings and has 24 rooms,
two madrasahs, a large
dormitory and a library. The
school is simple and has few
arrays, but decorations such
as Yazdibandi and moqrans,
kasebandi and tiling can be
seen in different places of the
building.

(Rasouli, 2017)

Sheikh
Abdulhossein
Tehran School

Qajar Type 3

Mahdavinejad etal.,)

(2013

In this complex, the mosque
and the school are separate
and next to each other, but
they were built at the same
time. The school is built in
the style of four porches and
on two floors. Sardar, Hasti,
vasthalland teacherare other
parts of the school. There are
also cells on the second floor.
Plaster moldings can be seen
in the porches. The mosaic
tiling and knot work are other
decorations of the building
(Mahdavinejad et al., 2013).

. =

(Hawzahnews, 2014)
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Table 3. Descriptive data of the average points given to the characteristics of the analysis of the studied buildings

Minimum Maximum Mean Std. Deviation Variance
Statistic Std. Error
DL -1.66 2.76 9060 85595 191397 3.663
NV -1.76 2.82 .8920 90192 2.01676 4.067
NTA -2.10 2.36 4420 85331 1.90807 3.641
Calm -.67 1.86 1.0300 48666 1.08821 1.184
OSFC .30 2.38 1.6700 40334 90189 813
SaS 1.89 243 2.1460 08846 19781 .039
BaO 1.86 2.54 2.1240 11219 25086 .063
Cir 45 245 1.7620 35342 79027 625
GSaLL -1.76 2.65 7880 87186 1.94954 3.801
A% 35 2.35 1.2700 37859 84655 717
4/00
3/00
2/00
- ‘l I | “ | ‘ | ““ | I
0/00 [
Jani khan hafieiyeh Rahim Ka Memar Bashi Sheykh
-1/00 Abd olhose
-2/00
-3/00
mDL mNV mNTA mCalm mOSFC mSaS mBaO mCir mGSaL mV
Fig. 6. Average points given to each criterion in the examination of the five studied buildings
Table 4. Pearson correlation coefficient between the studied variables
DL NV NTA Calm OSFC SaS BaO Cir GSaLL A%
DL 1 998" 998" 116 589 733 .005 697 191 487
NV 998™" 1 991" 130 .594 698 -.054 692 205 425
NTA 998™" 991** 1 A15 571 760 .060 688 183 .540
Calm 116 130 115 1 -.684 -428 232 -.613 943* -.127
OSFC 589 594 571 -.684 1 700 -.358 981™ -.544 231
SaS 733 698 760 -428 700 1 152 806 -422 747
BaO .005 -.054 .060 232 -358 152 1 -204 306 769
Cir 697 692 .688 -.613 9817 .806 -204 1 -472 402
GSaL 191 205 183 943" -.544 -422 306 -472 1 -.060
\'% 487 425 .540 -127 231 747 769 402 -.060 1
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Fig. 7. Average points given to each criterion in the examination of the five studied buildings
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Fig. 8. Least-Square fitting of tendencies for three measures of daylight benefit, natural ventilation and natural
adjustment of air temperature
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: One of the essential skills architecture students need
Received 2023/09/03 to succeed in their careers is the ability to collaborate and work in teams cooperatively.
Revised 2023/11/09 i However, this skill is often neglected in the education system of architecture schools. As a
Accepted 2024/01/08 i result, after graduation, students realize that design is not an individual task and that they
Available Online  2024/12/25 ineed to collaborate with others to move forward. Successful cooperation in architectural
i design requires teaching social and teamwork skills in design courses. Therefore, design
Keywords: geducation needs a shift towards a more collaborative approach. In this study, students
Architectural Education i first design individually using the traditional method, and then a collaborative design and
Architectural Design i teamwork model is introduced in workshops. Finally, these two methods are compared
Architecture Profession ifrom the perspectives of both professors and students, and the key components of the
Collaborative Design i collaborative education model are identified. The aim of this article is to describe the

Design Education {implementation and evaluation of the collaborative education model in architectural

i design courses.

.................................................... . ETHODS: This study evaluates the nature, outcomes, and effectiveness of the
Use your device to scan collaborative teaching method in architectural design courses. To achieve this, the

and read the article online

i study focuses on students in the Architectural Design Studio 11l at Azad University of Ardabil
during the second semester of 2018. Two different teaching methods were tested: one is
i the traditional method of teaching architectural design, and the other is the collaborative
i teaching method. Two student groups were formed: one group participated in a ten-day
i course on the principles of participation, while the other group did not. The students in
gboth groups were randomly selected. The results of these two experiences were then
icompared. Based on Linda Groth’s seven general strategies for research methods, the
i “causal-comparative” strategy was identified as the most appropriate research method for
i this study. Data collection was carried out by grouping students, working on a design topic,
and conducting group evaluations. Tools such as “task scheduling,” “feedback essays,” and
i “peer evaluation” were used. The outcomes of the collaborative learning experience were
i assessed through questionnaires completed by students and professors. In the analysis
i phase, the responses were evaluated using an inductive approach.

Number of References

INDINGS: The effectiveness of the collaborative design learning method was evaluated

from both the students’ and refereeing professors’ perspectives. The results of the initial
questionnaire (before implementing the collaborative learning method) revealed that
i students recognized the benefits of design teamwork but also perceived some weaknesses,
9 i which they identified as the main reason for decreased productivity in design teamwork.
i After implementing the collaborative method for both groups (the first group participated
éin the ten-day training course, and the second group did not), the results of the second
istudent questionnaire showed that, with the proper implementation of this method in

Number of Tables i the architectural design workshop, the disadvantages of the method were minimized, and
3 {its benefits became more apparent. Additionally, the groups that participated in the ten-
gday training workshop performed better, had more positive evaluations of the method’s
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?effectiveness, and encountered fewer challenges during the semester. The evaluations
i from the professors who judged the method were consistent with the students’ views.
%They rated the results of the group work as better and confirmed the improvement in
i students’ social and communication skills. They also positively evaluated the ten-day
i training course and their participation as effective ways to introduce students to the
i principles of collaboration and believed that the way students cooperated with their
peers, responded to group work challenges, and presented their final results was better in
i the group that participated in the course compared to the other group.

ONCLUSION: The findings of the study indicate that the collaborative teaching method

enhanced students’ interaction and participation in the design process, improved their
i learning capacity, and boosted their motivation, communication, and social skills. This
i method also prepared them to face future challenges in the architectural profession. By
integrating the different perspectives, interests, and personalities of group members, it
i offers a more comprehensive view of various aspects of design work. Students are also
i challenged to divide tasks, schedule the project, coordinate among members, and prepare
{ for working on large projects in the profession. The various critiques of the design work
during the process provide a deeper understanding of the design itself, helping students
i share their knowledge and increase their learning capacity through collaborative learning
i strategies.

i HIGHLIGHTS:

- Definition of the participatory education model and its implementation in architectural
i design studios and its impact on student performance and satisfaction.

i - Evaluation of the current status of architectural design education in the studio and
{its comparison with the collaborative design model studios and examination of the
i advantages and disadvantages of this model.

- Evaluation of the efficiency components of the collaborative education model in the
i studio and examination of the components from the perspectives of professors and
i students and comparison with conventional methods of design education in studios.
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Table 1. Benefits of participatory learning from the perspective of architectural theorists

Year Theory Theorists

1979 In the participatory education model, the process begins with students' awareness of the main issues and is Sanoff
directed towards exploring social needs.

1990 A collaborative learning environment where students can connect more with each other and discuss, unlike Foweles
traditional workshops.

1994 One of the benefits of collaborative learning is improving students'social skills, which leads to their success in Bosworth
their careers.

2001 Achieving group goals, helping peers learn, increasing responsibility in learners, increasing members' social Johnson
competence, increasing members' acceptance of criticism, and increasing members' support are the benefits of
teamwork.

2008 By using participatory learning and subsidized tools in studios, more professional students can be trained . Regina Ruschel

2011 Participatory learning in architecture studios can be used as an effective learning method to increase student Niliifer
motivation, share knowledge, and increase learning capacity. Akincitiirk

2014 In a partnership, students' understanding of the real work environment increases and their social skills are Barkley
strengthened.

2014 They considerarchitecture to be a collective endeavor, and they consider participatory education in architecture Kamelnia &
schools to be the way to achieve collective design. Eslami

2019 The design and implementation of all architectural projects requires collaborative work, and collaboration Mcpeek
should be taught at the university level.

2019 Studentsneed to interact,communicate,and discuss with their fellow students and professors to prepare for the Emam
collaborative nature of architecture in the professional job market.

2020 The participatory learning model is an optimal model for teaching architectural design to prepare students for Lalbakhsh

the professional job market.
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Table 2. Comparison of two conventional and collaborative methods

Collaborative studio

Traditional studio

A Little accountability ctive, participatory and debating

Listener, observer, and note-taker

Facing high expectations for preparation

Facing low expectations for preparation

Group presence with high expectations

A person with low expectations

Behaving based on societal expectations

Behavior based on individual vision

Doing group work with peers

Competition with peers

High responsibility

Little accountability

Little accountability

The teacher is the only reference and the only source of knowledge and

skills.

Advancing the design process based on teamwork and
accepting new roles

Advancing the design process solely based on the teacher's instructions

and requests

Trying to promote teamwork

Trying to get the teacher's attention
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Control group
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Designing through
participatory learning

Designing through
participatory learning

Presentation of the
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and evaluation by the

jury using an open

discussion method

Presentation of the
project by the student
and evaluation by the

jury using an open

discussion method

Submitting a
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to the referee
professors

questionnaire

1 1
Students' responses to the second

Fig. 2. Workflow and scheduling during the semester
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= Previous teamwork

B Design with a participatory learning model

. . . 88/75%
Synthesis and presentation skills 21/25%

. . . 82/50%
Conflict resolution skills 4125%

75%

Research skills 55/83%

. 81%
Group management skills 38/50%

o
Interpersonal skills 85/50%

Fig. 7. Comparison of efficiency components of the
collaborative model

Table 3. Comparison between indicators affecting the efficiency of the participatory method

Components Indicators

Individual design

Design with a
collaborative test group

Design with the
participatory model

model of the witness group
Interpersonal skills  Participation and discussion in class %065 %85 %70
Preparing for class %75 %95 %60
Preparing for class %82.5 %95 %75
Face-to-face interaction drives %37.5 %70 %45.5
Development of verbal skills %35 %82.5 %60.5
Group management Priority of group interests over %22.5 %80 %55
skills personal interests
Importance of one's role in learning %57.5 %87.5 %45.5
Learning from peers %60 %77.5 %56
Having a view of students as a %12.5 %82.5 %48
source of knowledge
Strengthening a sense of duty %40 %77.5 %56
Research skills Freedom to design in different %70 %72.5 %70
styles
Collective division of labor method %50 %85 %45
Importance of the design process %47.5 %67.5 %50
Conlflict resolution Striving for group interests %45 %92.5 %65.5
skills The spirit of criticism and %37.5 %72.5 %45
acceptance of criticism
The spirit of Collective goals %80 %97.5 %60
criticism and Batch processing %15 %825 %56
acceptance of
Collective wisdom %27.5 %95 %48

criticism

0"

LI BRaN |

c
l 4
G =
[l

D
[ >
I’
G
[

\o
(73




2
ay

1

9

}
) J
q

k)

9

&)

s

BR—YY Slxio /¥ 0 jbod . 18 095 . 1Fo¥ s ) 9 3l

Oylen g 5y €5

Q_AL;)..'» 4_1.0.‘>)‘ ‘_s_..u)s.oi 0)3.) )J od_wcj.la.o )lLﬁb
3P 5 €0,k adli walby ot
Aledgs 5o hgmiils 0, SIS o158l 1o Ko, T o0
GJ)LM.\.A uw)s_n‘ JJ_A grj""‘ ‘_ng 4_9.)9.6 uL:sM‘é
()—" t_,_m‘o\.\_.,uoé‘oqu JLw)éauaM
W‘é olbwl ‘_go)_i.l,o.c A_JLA‘)-H a4 ‘b9_>fo sLQd.DJ}A
GJ)LM.\.A u“)ﬁ—"‘ J.\_ol_a ‘bl_.\.) |)é G»}.?Lm)‘o 05)_79

ol

iabil Sk slagatl ) mls
Sy Yo (=l LA ls aslonl g lgmiils
» Solene ol (S5l o (S se Gbje
W5 g9 5l 8 (5L )5 (il o9l )90
L Ohgmtils (390l poe &jgmo 5 t09 Gl il
(S8 ke sl e ) (B By =l S
5 eleal willy el 5 ubple) pos
OBl zge Lmog )5 slocsl 5l (S o (s
b9y ol Gismel omlnls siacs gy ol (=
iy ol Ll L bl o Lagl s sy il
o)l_a)oLa: [ LS;L._.A‘SU)D)QM_M%)_'Q‘)_.JJ 3
Gilies &L g o8l oy Sinlen 5 SLbLS,| sl
Lo og—dos (P9, ol e (S Sl (b o
ot sla Kol (3o sloadl 4 a2y
e ioals |y O e sl 0 ilgs o (g0l 0y0
2 St gy Gie—l 39— on drogi ol plo
Olyear (i Ly ol iy jo (o Bjsel Lo ,g0 B
S B e (AL (g Jad e 5l (i
5 G=e Ladllus aes Lo (b, o
6)_:60l> oK sojj_? sleacl Q5L6;'.c liaax b
Oz wewd oo >k IS G lise laass g
Tk ool 092t iy e o gzl
Wb oo oS dlr any Lacl o Sales
sloojsn 69) = )5 cnr Lagl Solel eels

- Setting the stage for discussion and
dialogue in the workshop

- Selecting an appropriate topic by

- Encouraging students to work in
groups

- Assessing students in an open
manner

Student
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® [ndividual design

® Design with a participatory model

o
Freedom and stylistic diversity in design 100%

Face-to-face presentation skills

0
Presentation verbal skills 100%

0
Pay attention to the design process 100%

Emphasis on the final product 100%

Fig. 8. Comparison of efficiency indicators of
participatory education from the perspective of the
professors of the jury
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-Putting the interests of the group above
individual interests

-Sense of commitment and belonging to
the group

-Active presence, participation and
discussion in the group

-Leaming from peers

Participatory mode

Professor

of architectural
design education

Student
group

groups

manner

-Setting the stage for discussion and
dialogue in the workshop

-Selecting an appropriate topic by
-Encouraging students to work in

-Assessing students in an open

Fig. 9. Collaborative Learning Model
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ican significantly impact the mental health of city dwellers. The historical and cultural
i Chaharbagh-e-Abbasi Street in Isfahan, one of the most iconic pedestrian pathways and
{urban symbols, holds particular significance in this context. This research aims to model
gthe interaction between the landscape elements of pedestrian paths and citizens’ mental
i health. It investigates how sensory, spatial, functional, socio-cultural, and environmental
dimensions can contribute to stress reduction, enhance emotional resilience, and improve
i psychological well-being.

ETHODS: This study adopts a mixed-methods approach, combining both theoretical
H and empirical methodologies. The research sample consisted of 150 regular users
i of the pedestrian path, selected through random sampling. Data collection was carried
i out using the General Health Questionnaire (GHQ-28) to assess psychological well-being,
iand a researcher-designed questionnaire to evaluate perceptions of landscape elements.
gThe data analysis employed Structural Equation Modeling (SEM) using Smart PLS
i software to determine the relationships between the independent variables (landscape
ielements) and the dependent variable (mental health indicators). The landscape
i elements were categorized into five dimensions: sensory-experiential, spatial-dynamic,
gfunctional-supportive, social-cultural, and environmental-ecological, with each dimension
i encompassing specific criteria and observable variables.

INDINGS: In this model, the path coefficients represent the intensity and direction of
;0 the influence between the latent variables (constructs). The path coefficient of 0.552
i between the pedestrian path landscape and mental health indicates a direct, positive, and
statistically significant impact, though moderate in strength. This suggests that the quality
i of pedestrian path landscape design positively influences the mental health of citizens.
i The highest path coefficient (0.853) is observed between the pedestrian path landscape
i and the functional-supportive dimension, highlighting its key role in the design and spatial
i organization of pedestrian environments. Other dimensions also show significant effects,
including the socio-cultural dimension, with a path coefficient of 0.842, confirming its role
{in fostering social interactions and a sense of belonging. The spatial-dynamic dimension,
{with a path coefficient of 0.754, emphasizes the importance of spatial organization and
{accessibility in pedestrian path design. The sensory-experiential dimension, with a path
coefficient of 0.724, reflects its essential role in shaping users’ psychological and emotional
i experiences. Finally, the environmental-ecological dimension, with a path coefficient of
$0.704, underscores the importance of integrating environmental sustainability and natural
i elements into landscape design.
In the proposed model, the R? values indicate the proportion of variance explained by the
iindependent variables for each construct. The R? value for mental health is 0.301, meaning
i that 30% of the variation in mental health can be explained by the landscape elements of
i pedestrian paths. The functional-supportive dimension has the highest R? value (0.875),

d | https://doi.org/10.30475/isau.2024.482684.2202 OPENamcsss
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?reafﬁrming its crucial role in landscape design. Other dimensions also demonstrate
! substantial R? values, including the socio-cultural dimension (0.709), the spatial-dynamic
%dimension (0.668), the sensory-experiential dimension (0.524), and the environmental-
i ecological dimension (0.564), reinforcing their significance in shaping pedestrian path
! landscapes.

ONCLUSION: Numerous studies have emphasized the impact of the built environment

on individuals’ mental health, examining the relationship between landscape elements
gand urban settings through various indicators and analytical approaches. This research,
i through a literature review and expert consultation, classifies the key landscape elements
i affecting mental health in the Chaharbagh-e-Abbasi pedestrian path in Isfahan into five
i primary categories: sensory-experiential, spatial-dynamic, functional-supportive, socio-
§cultural, and environmental-ecological elements. The results indicate that functional-
%supportive, socio-cultural, and environmental-ecological factors significantly influence
i the quality of pedestrian path landscapes and act as key dimensions affecting users’
i mental health. The strong relationship between the functional-supportive dimension and
i pedestrian path landscape quality highlights the necessity of improving functionality and
%support structures in pedestrian spaces to enhance user experience and psychological
i well-being.
i Enhancing the spatial-dynamic, sensory-experiential, socio-cultural, and environmental-
i ecological dimensions, in order of priority, can be an effective step toward improving
gthe pedestrian path landscape and the mental health of users. The findings of this
i research suggest that improving the landscape conditions of urban pedestrian paths
i should be regarded as a fundamental priority in urban planning and design policies. A
i comprehensive, user-centered approach to public space design can contribute not only to
physical and mental well-being but also to strengthening social identity and interpersonal
i interactions. Such measures can play a crucial role in creating sustainable, livable, and
i health-oriented cities, providing urban policymakers and designers with practical tools to
i enhance the quality of public spaces.

{ HIGHLIGHTS:

i - Modeling the Impact of Pedestrian Path Landscape Elements on Citizens’ Mental Health.
i - The Key Role of Functional-Supportive Landscape Elements in Mental Health.

- Practical framework for integrating mental health into urban public space design.
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Table 1. Dimensions, Criteria, Indicators, and Observable Variables in the Variable of Pedestrian Path Landscape

Elements
Dimens Criterion Indicator Lable Observable Variables References
ion
Visual Building Facades All Use of appropriate materials matching the urban space (Abraham et al.,
Al2 Harmony of installed signs on facades (avoiding visual clutter) 2010), (Lupala,
_ Diverse Vegetation Al3 Types of trees and plants adding visual depth and color diversity 2015), (Ghanbari et
£ Cover al., 2020),
.é Lighting Design Al4 Use of direct and indirect lighting for night-time aesthetics and (Farajzadeh etal.,
2 safety 2021), (Lin & Brown,
e Auditory Sound Pollution A21 Absence of disturbing noises (vehicles, construction, etc.) 2021), (Arefi &
o A22 Presence of elements that create pleasant sounds in the environment Aelbrec}_l.t, 2023),
2 (such as fountains and flowing water streams). (Westenhofer et al,,
é Olfactory Aromatic Plants A31 Presence of plants with pleasant scents that create a sense of calm 2023) (Wedyan &
and comfort. Saeidi-Rizi, 2024),
Tactile Urban Elements A4l Presence of urban elements made of wood, metal, or stone that (Cao et al., 2024)
provide diverse tactile experiences.
Pedestrian Path Readability B11 Guiding Signs and Informational Boards (Lupala, 2015),
Paths and B12 Proper Access to Adjacent Street Spaces (Farajzadeh etal.,
Walkways Diverse Pavement BI3 Diversity in pavement types (stone paving, asphalt, and artificial 2021), (Lin & Brown,
2 Covering grass) that convey different movement sensations to the user. 2021), (Arefi &
g Stopping and Spaces for Sitting B21 Presence of places for sitting and resting. Aclbrecht, 2023),
g Pause Points and Resting (Sundling&
2 Spaces for Viewing B22 Presence of points where users can enjoy unique views. Jakobsson, 2023),
,?_3 Unique Vistas (Westenhofer et al.,
g Pathways and Bridges and B31 Pedestrian bridges and ramps that connect different points. 2023), (Wedyan &
i Connection Crossing Structures Saeidi-Rizi, 2024),
Points Signage Spaces B32 Signs that indicate directions and important locations. (Cao et al.,, 2024)
Services and Trash Bins and Cl11 Presence of trash bins in the street space (Farajzadeh etal,,
Infrastructure Recycling Cl12 Presence of bins with different colors for waste separation 2021), (Arefi &
Cl13 Timely collection of trash and prevention of waste accumulation in Aelbrecht, 2023),
the street space (Sundling&
° Access to Public Cl4 Access to buses, taxis, metro, etc. Jakobsson, 2023),
‘E Transportation C15 Access to non-motorized transport such as bicycles, scooters (Westenhofer et al.,
2 Drainage and Cl6 Prevention of waterlogging on pathways during rainfall 2023); (W@dyan &
& Stormwater Saeidi-Rizi, 2024),
7 Management (Cao et al., 2024)
Té Lighting and Lighting Quality C21 Adequate lighting of spaces at night and absence of dark corners
;§ Safety Surveillance C22 Presence of surveillance cameras for monitoring the environment
£ Equipment Cameras and enhancing security
==~ Warning Signs C23 Presence of warning signs for pedestrian path safety
Comfort Drinking Fountains C31 Access to drinking water
Facilities and Restrooms C32 Access to restrooms
Sports and Play C33 Presence of spaces for public exercise
Areas C34 Presence of spaces for children's play
Gathering Plazas and Squares DI1 Spaces for gatherings and social interactions with public seating (Lupala, 2015),
Places and structures (Farajzadeh et al.,
Social Amphitheaters and D12 Locations for cultural and artistic events and performances 2021), (Amoozadeh
Interactions Live Performance Lichaei & Ebizadeh,
Spaces 2022), (Sundling&
E] Symbolic and Installation of D21 Representation of the cultural and historical identity of the place Jakobsson, 2023),
=] Cultural Historical and (Zhang et al., 2024)
3 Elements Symbolic Statues
= Cultural and D22 Signs that explain the history and cultural significance of the place
g Historical
%7} Interpretation Signs
Educational Information Kiosks D31 Presence of tourist kiosks and information points
and for Tourists
Informational  Signs for Temporary D32 Signs for introducing and promoting cultural and social activities
Elements Exhibitions and
Event Information
Climatic Canopies and Ell (Lupala, 2015),
i3 Comfort Shelters The presence of canopies, shelters, and misting systems to protect (Ghanbari et al.,
g = individuals from rain, sunlight, hot weather, etc. 2020), (Lin & Brown,
g5 Shade Trees E12 Presence of shade trees to reduce temperature and provide shade and ~ 2021), (Lin & Brown,
g = natural humidity 2021), (Sundling&
E = Energy Energy—Savmg E21 Use of renewable resources Jakobsson, 2023)
=) Management Equipment E22 Use of electric public transportation
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Table 2. Redundancy values with construct cross validity and determination of coefficient

Model’s constructs SSO SSE Q?* (=1-SSE/SSO) R?
Sensory-Experiential Dimension 1200 909.7 0.242 0.524
Spatial-Dynamic Dimension 1500 999.0 0.334 0.648
Functional-Supportive Dimension 1950 1312.4 0.327 0.752
Social-Cultural Dimension 900 624.3 0.306 0.709
Environmental-Ecological Dimension 600 4333 0.278 0.564

Mental Health Dimension 4200 4085.4 - -
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Table 3. Composite reliability, Cronbach’s alpha, and average variance extracted (AVE)

Model’s constructs Composite reliability Cronbach’s Alpha Average Variance Extracted (AVE)
Sensory-Experiential Dimension 0.796 0.710 0.753
Spatial-Dynamic Dimension 0.838 0.777 0.630
Functional-Supportive Dimension 0.843 0.797 0.817
Social-Cultural Dimension 0.856 0.798 0.703
Environmental-Ecological Dimension 0.797 0.732 0.775
Mental Health Dimension 0.907 0.917 0.798

Table 4. T-Statistics of the relationships between latent variables of the research model

Model’s construct T-Statistics P-Value Confirmation/Rejection
The Sensory-Experiential component and the pedestrian path landscape have a 14.692 0.000 Confirmation
significant relationship.
The Spatial-Dynamic component and the pedestrian path landscape have a significant 27.189 0.000 Confirmation
relationship.
The Functional-Supportive component and the pedestrian path landscape have a 49.943 0.000 Confirmation
significant relationship.
The Social-Cultural component and the pedestrian path landscape have a significant 31.751 0.000 Confirmation
relationship.
The Environmental-Ecological component and the pedestrian path landscape have a 22.097 0.000 Confirmation
significant relationship.
The landscape elements of the pedestrian path and mental health have a significant 9.445 0.001 Confirmation

relationship.
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: After the outbreak of COVID-19, the 15-minute city approach
Received 2023/12/10 emerged as a post-pandemic urban planning strategy, attracting significant attention from
Revised 2024/04/05 i many urban researchers. The 15-minute city approach is an innovative method based on a mid- to
Accepted 2024/04/25 long-term comprehensive and systemic vision of the city, aiming to provide a better quality of life
Available Online  2024/12/25 : for its residents. The six fundamental functions of this approach—Iliving, working, meeting needs,

§hea|thcare, education, and entertainment—are integrated within a planning network composed
of four dimensions: proximity, density, diversity, and digitalization. In addition to the concept of the

Keywords: H K . . )

: 15-minute city, other time-related urban concepts have been introduced by researchers and urban
15-Minute City ! institutions. These time-based discourses, known as X-minute cities and encompassing a range of
Conce.ptuali.zation labels such as 1, 15, 20, or 30-minute cities or neighborhoods, activate a set of policies from the
Key Dimensions i street level to the city scale. Researchers worldwide, considering factors like the scale of study,

Meta-Analysis

§cu|tura|, social, and economic contexts, type of study, and academic disciplines (urban planning,
gurban design, geography, transportation), have approached this concept in various ways. This
gdiversity in perspectives presents numerous challenges. Therefore, the present research aims to
i clarify the dimensions and applications of this concept by re-examining the subject. The objective
""""""""""""""""""""""""""""" : Eof this study is to provide a deep and robust theoretical foundation for advancing research on

Use your device to scan gthe concept of the 15-minute city. Accordingly, the present research conducts a meta-analysis of

and read the article online

articles related to this approach within the time frame of 2014-2023.

ETHODS: This research employs a meta-analysis method and a comprehensive review of
the existing literature on the concept of the 15-minute city to elucidate the definition of
§this approach, its principles, characteristics, and measurement methods. Accordingly, this study
§is of a fundamental-theoretical nature. Meta-analysis is a systematic review that has a specific
§and well-defined research question and utilizes precise and organized methods to identify, select,
§and evaluate relevant studies, as well as to collect and analyze data from the research included
{in this review. For the purpose of meta-analysis and an in-depth study of the existing literature, a
systematic review of global theoretical literature related to this concept was conducted over a ten-
gyear period (from 2014 to 2023) to understand its concepts, dimensions, key elements, tools and
methods, and their evolution. This literature was collected by searching the keywords “15-minute
gcity,” “15-minute neighborhood,” “20-minute city,” “20-minute neighborhood,” “temporal
Number of References gurbanism,” and “walkable neighborhoods” in the titles of English articles through two search
121 i engines, Google Scholar and Scopus, as well as in the titles of Persian articles in the Noormags,
SID, Civilica, Maglran, and ISC databases. To screen the articles, a qualitative assessment checklist
Eand the QARI tool along with Program Skills Appraisal Critical (ASP) were utilized. Additionally,
using the KESP checklist, each article was assigned a score ranging from one to five. Articles that
Number of Figures gaccumulated scores above 21 were scientifically and qualitatively approved, while the remaining
i ones were excluded. By employing these tools and eliminating duplicate and irrelevant articles, a
gtotal of 106 articles were subjected to concise analysis, of which 4 were in Persian and 102 were
iin English.

11

1 : [T INDINGS: The findings of the research indicate that this approach is shaped by four fundamental
Number of Tables dimensions: density, diversity, proximity, and digitalization. In this meta-analysis, topics such as

9 gthe spatial distribution of articles, conceptual models, the nature of studies and effective criteria
i in elucidating the approach, scales of studies, methods and tools for data collection, the scientific
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Extended ABSTRACT

?validity of articles, and the consequences and topics related to the 15-minute city approach were

examined. The spatial distribution of the articles reveals that over 40% of the studies have been
%conducted on European cities and neighborhoods. Regarding the 15-minute city model, most
§studies have relied on Paris 15-minute city model and Melbourne’s 20-minute neighborhood,
with some studies introducing modifications relevant to their specific contexts. In evaluating and
applying the 15-minute city approach, various dimensions and components have been identified.
i This article provides an in-depth examination of these components, categorizing them into five
§aspects: individual factors, environmental factors, facilities and services, physical factors, and
%perceptual-social factors. Concerning the scale of research, studies have been conducted at
various levels, ranging from neighborhoods to metropolitan areas and states, with the city scale
being the most extensively researched. In terms of methodology, the articles on the 15-minute
city approach exhibit quantitative, qualitative, and mixed-method approaches. The reviews
i indicate that while there is a predominant focus on quantitative methods within this approach,
§the majority of studies employ mixed methods overall. Half of the reviewed articles hold a
Q1 scientific ranking, and over 90% of the first authors are faculty members from prestigious
i universities worldwide, as well as doctoral and master’s students. The concentration of the
reviewed articles within the fields of urban planning and its subfields—such as transportation,
i urban planning, and urban design—demonstrates the specialized nature of this topic within urban
science. Due to its comprehensive nature, the 15-minute city approach influences a wide range
of topics, from the health and well-being of citizens to feelings of satisfaction and social equality
across various aspects of citizens’ lives.

ONCLUSION: Based on the conducted reviews, the 15-minute city approach has a positive

impact on important urban issues, including health and well-being, air quality, smart
§cities, social interactions, service location, urban agriculture, increased active transportation,
happiness and vitality, social trust, satisfaction, time management, resilience, and social equality.
§Therefore, the significance of this approach as a comprehensive and holistic strategy becomes
Eincreasingly evident. Additionally, a limited number of Persian articles have addressed the
15-minute city approach, indicating opportunities for further studies on this approach for Iranian
i urban researchers and professionals. According to the conducted studies, the most significant
research gaps concerning the 15-minute city include examining the effects of this approach on
the macroeconomic aspects of location, land value, and value chains in urban spaces. Moreover,
§despite the elucidation of the 15-minute city approach, the necessary urban planning and
management requirements for its realization still require further research. It should be noted that
due to the innovative nature of this approach, more comprehensive results will be achieved over
time with the increasing number of articles in this field.

i HIGHLIGHTS:

The process of dealing with the 15-minute city approach has grown significantly after the
i Covid-19 pandemic.

- The key components, principles, features and indicators of the 15-minute city approach were
identified in the form of five individual, bio-environmental, facility and service, physical, and
! cognitive-social components.

- The most important research gaps regarding the 15-minute city are investigating the effects of
this approach on the macroeconomics of the place, land value and value chains in urban spaces,
i as well as determining the necessary planning and urban management requirements to realize
this approach.
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Fig. 1. Timeline of the theoretical background and
planning concepts related to the 15-minute city
approach (Biittner et al., 2022)
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A systematic review of relevant

global theoretical literature
With a 15-minute city approac

Selection of search keywords
Step 1
15 minute city - 15 minute neighborhood
20 minute city - 20 misute neizhborhood »
Chrono urbanism - walkable Search Persian sources
weighborhoods
(search in the title of the articles) S(Ep 2
Databases under review
. Normagz- SID - Civilic
Search English sources Magirsn - 1SC
Number of articles=4
Step 3
Databases under review y
Google Scholar - Scopus The first stage of screening
Number of srticles = 121 articles
Step 4
Tnput articles = 126
Articles removed due to lack of access to
full text = 6
Articles removed due to duplication =2
The first stage of screening Articles removed due to lack of
articl relevance to the topic=§
. - Output articles = 112
Step §
Input articles = 112
Articles excluded by sbstract review =4 The first stage of screening
Output articles = 108 articles
Step 6
Input articles = 108
Articles excluded by full-text review =2
OQutput articles = 106

¢

Articles included in the meta-
analysis process = 106

Fig. 2. The process of searching articles
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Asia
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articles
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i New York (2), Tempe (2), |
| ! Chieago (1), Texas (1), Boston |
! (1), Los Angeles (1), California |
! E
! H

(1), Utah (1), cities United
States (6)

England: London(2), |
Liverpool (1), English |
cities (1), Scotland (1) |

T e T : *
United States: Portland (2), * (=il
Spain: Barcelona
(4), Valladolid (1),
Vitoria (1),
Pontevedsa (1)

| China: Baoding (1), |

________________ : ! Namging (1), Zhengzhou |
} ! (2), Beijing (1), Shanghai |

: (2), Chittagong (1), E

Gu-uuzhou (1) !

Tran: k.a.m_] (1) and
Urmia (1) and two
review articles

Number efarticles relared to each jmmmmmmmmmmmmmeloceeeaea.a- ; i Australia: \{elbmmle 1:

couniry v ltaly: Milan (5), Cagliart (1), ! - (1{)} and Adelaide (3) |

1 23 45 69 Jo | Naples (2), Rome (1), Bologna | R e e e e !
[ i I I | “ E_(2) Sicily (2), Parma (2), Turin (1) :

Countries that there was an article about

Australia and Oceania: New Zealand

Asia: Tokyo Japan, Baghdad Iraq, Penang Malaysia, Lahore
Pakistan

Africa: Cairo, Egvpt

South America: Bogota Colombia, Santiago de Chile

Europe: Athens Greece, Dublin Ireland, Budapest Hungary, Oslo Norway, Lisbon Portugal, Krakow Poland, Helistaki Region Finland

Fig. 5. Spatial distribution of the studied studies in the world



ole> Sl &S5 b SIaadS 1D g 3559 1 oo Slalliae Jukail

AN Olxio /Y o 5low . 18 0598 NPl il 9 by

G (VoY) 5eS9,5 5 (2 09— g0 03— (Y- TY)
39— |y glaa.85 V0 o S ojlasil (g5lw s L
D-FM-) squx> Jow >l L g odlosls j, 8 ) p
A_‘|o.>) T ‘) slaado Vb JY S o)b_a‘ (ClthS
oo allyl —ogpie sloJoe gun aws N Jaa o
ol 00 03591 (ABBS VO o 0,509, Slalllas 4o

s o8 Lo gy 8, xi L .(al,, 2023
5 —sN) s sl Ul Ly s o S tagh
b (s LS Sl 00t s (mlaosz )l
by 0 90 Sl BB VO o 0, Sug, Blaal 4
O 5 (H tlalllas )5 Co ol ) 0,5 1,8
e 5 Sy 5 (VYY) S an 5 15 (Y 19)

Table 1. Classification of the conceptual models presented in the studies of the 15-minute city approach

1 4 main dimensions of the 15-minute
city approach: density, diversity,
proximity, digitalization

_ oGty Services,,__

15 minute

Density

Density «--—-» Proximity .mxg.m, Divenltyé
N v . \ city !
o . v
Digitalization < sDiversity Digitalization
‘\“nuvhnml——'"”
(MOCAK et al., 2022)
2 15-minute city and 20-minute Education

neighborhood model

[&]

aga_ s ]
Facilities ©<*““ Home — »©

Healthy Food & Employment

Sports & Leisure \ | /'_’_"Slw'a+Re'use
Clmll]mmllq—HOME —+ Provisions

Medical Treatment Entertainment  Fresh Air & Well-Being
&
socialization

15-minute city model of Paris (Pozoukidou & Chatziyiannaki, 2021)

v
o]

Well connected to public e |
transport, jobs and services g

Local public transport @,

Local employment 192 RoPPIn
opportunities “‘ phd Local health

@ facilities and services

Local schaoks
within the region e}
Lifelong learning
oppartunities
- .20 minute L0¢al playgrounds
_neighborhood and parks

safe cycling @,
networks
Walkability @

@ Green streets
ds
Housing diversity @ / and spaces

[} © community
Ability to age in place i
Affordable housing

options.

Sparts and
Safestreets  recreation facilities

and spaces

Melbourne 20-minute neighborhood model (MOCAK et al., 2022)

Preschonl Education,
Primary education,
Secondary education

Education

I

Care Urban Social Provisioning

Prmary care centers, Functions ‘Supemuarkets, Markets.
Social Services, Day e food & ci

centers

]
Public transport

Bus, Sharesd bike
station, Bike Lanc &
@

¥
Entertainment

Sherves, Libraries, City.
centers & el

15-minute city model of Barcelona (Ferrer-Ortiz et al., 2022) (Simplified by the authors)

3 Spatial access assessment framework

Location
Access in 15 mimutes

by walk or bicycle

supply

Capacity
Road

data

» demand -

Load the location
data of each

community

Impedance: walking time (minute)
Default Breaks: 15

Create a network
database In feature
dataset

Run the current
analysis

Creating a service
area analyst layer

POI data of public service

facilities

The specific range of 15-

Spatial Join

minute v
circle

Service faciities within the 15-minute Community-life
Gircle of each community

Spatial access algorithm trend diagram (Li, Zheng, and Zhang, 2019)

‘.‘ Spatial accessibility calculation and assessment toward 15-minute city goal l .............. )

Access index

Accessibty aviess
.. Calkudation ¢

Ttime for |:

Chiweive |

Mirnice iravel contune

Areas with imsulliciest services !

] 1 4

All demands || The demand allocat Facility location rationality |}
pretv 1o each facility
ot exceed it

|

Thie densand allocated|

Number of |}
new facilith

| demands

taesch facility does
jost b et ’

The spatial access evaluation framework towards the 15-minute city goal (Song et al., 2022)
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Table 1. Classification of the conceptual models presented in the studies of the 15-minute city approach

D-FM Cities model to estimate the size

of a 15-minute city i
D-FMeities

Random ||~ DECISION ™
Walks | TREE

o Controliers

o e el commumity:
Cirde 5 g -

An overview of the structure of the D-FMcities model

Yes [ Memonre the
arget street

No

Randomly tum Walk 10 the target

Finsd the o
Bighest divensity of PO
m range [0.150-]

dircction [0:3640-]

Dhocs the diversity of
POIs~7

No

Yes
"
e

i (‘\ i
H Die | r *
LN

The process (tree diagram) of decision making (Chen & Crooks, 2021)
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Table 2. Meta-analysis matrix of 15-minute city approach studies
The nature of studies Methodology Eff?Ct,we criteria for
explaining the approach
] e | § z
] _ s _ ° S
E Source of studies i g a s .% % :Z: % -E‘ & % 8 § “:j
2 sl E|g|E| |2 E|2| 3|z |5|5|2)¢
z 2| E S| g S| 5|2l =| | = £ S IS
“ sl S| X | 2| 2|88 2| 2|28 ¢2]¢
= 2| e = TIE|E| £ 4
122} = = = S
= 4 ]
=
1 Li etal. 2019 . . .
2 Pozoukidou & Chatziyiannaki, 2021 . . . . . .
3 Moreno et al. 2021 . . .
4 Abdelfattah, 2022 . . . .
5 Balletto et al. 2021 . . . .
6 Zaheer et al. 2022 (a) . . . . . . .
7 Marino et al. 2023 . . . .
8 Zaheer et al. 2022 (b) . . . . . . .
9 MOCAK etal. 2022 . . .
10 Ferrer-Ortiz et al. 2022 . . . .
11 Gaglione et al. 2021 (a) . . . . .
12 Zaheer et al. 2022 (C) . .
13 Khavarian-Garmsir et al. 2022 . . . . . .
14 Zhang et al. 2022 . . . N N
15 Khavarian-Garmsir et al. 2023 . .
16 Papas et al. 2023 . . .
17 Rhoads et al. 2023 . . .
18 Zaheer et al. 2022 (d) . . . . . . .
19 Bocca, 2021 . . . . . . .
20 Nowordl et al. 2022 . . . .
21 Song et al. 2022 . . . . N
22 Hosford et al. 2022 . . . .
23 Chen & Crooks, 2021 . . . .
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Table 2. Meta-analysis matrix of 15-minute city approach studies
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Effective criteria for

The nature of studies Methodology explaining the approach
5 e | £ £
E l_ 50z _]. 3 Elg|é) ez
E Source of studies g g £ El ~§ ;E E £ '§ E] = Eé § “é
2 2 = g S E < g ] g ! 2 g
< s 2| 2| 2| 2| &| 8| 2| 2|2 |28 2|3
£ ;2 = = E E g £ §
= 2 7]
=
24 Pozoukidou & Angelidou, 2022 . . . . .
25 Li etal. 2023 . . .
26 Mariotti et al. 2022 . . B
27 Abdelfattah et al. 2022 . . . B . N
28 Willberg et al. 2023 . . . . . B N
29 Guzman et al. 2021 . . . . o .
30 Luo et al. 2022 . . . . .
31 Manifesty & Park, 2022 . . .
32 Barbieri et al. 2023 . . . .
33 Birkenfeld et al. 2023 . . . .
34 Bartzokas-Tsiompras & Bakogiannis, 2022 . . .
35 Chen & He, 2022 . . . . . .
36 Ulloa-Leon et al. 2023 . . . . . o
37 Abdullah et al. 2022 . . .
38 Marchigiani & Bonfantini, 2022 . . .
39 Gorrini et al. 2023 . . . . . B R
40 Basbas et al. 2022 . . . . .
41 Staricco, 2022 . . .
42 Sezer, 2020 . . . . .
43 OSMAN et al. 2020 . . .
44 Caselli et al. 2021 (a) . . . . .
45 Mulicek et al. 2014 . . . .
46 Weng etal. 2019 . . . . . R o
47 Graells-Garrido et al. 2021 . . . . . . .
48 Da Silva etal. 2019 . . . o
49 Kissfazekas, 2022 . . . . .
50 Zhang et al. 2023 . . . . .
51 Caselli et al. 2021 (b) . . .
52 Lin & Chen, 2023 . . .
53 Oostenbach et al. 2023 . . . . .
54 Gaglione et al. 2021 (b) . . . . .
55 Thornton et al. 2022 . . .
56 Lima et al. 2022 . . .
57 Chau et al. 2022 . . . . . .
58 Roosli et al. 2022 . . . . . . .
59 Morley & Pafka, 2023 . . . . . . N
60 Gaglione et al. 2023 . . . .
61 ZHOU, 2019 . . .
62 Gower & Grodach, 2022 . . . . B
63 SAIZ etal. 2022 . . .
64 Al-Hussaini et al. 2023 . . . .
65 Colley et al. 2019 (a) . . .
66 Colley et al. 2019 (b) . . .
67 Yoon & Lee, 2019 . . . . . B .
68 Bereitschaft, 2023 (a) . . . . . o
69 Sylvers et al. 2022 . . . . .
70 Bereitschaft, 2023 (b) . . . . .
71 Tao etal. 2021 . . . . . . B .
72 Lewis et al. 2023 . . . B N
73 Yin & Zhang, 2021 . . . . .
74 McGreevy et al. 2021 . . . . . . .
75 Leyden et al. 2023 . . . N
76 Won et al. 2017 . . . . .
77 Stafford & Baldwin, 2018 . . . . . .
78 Abdullah etal. 2019 . . . . . .
79 Jeffrey et al. 2019 . . . . .
80 Jones etal. 2017 . . .
81 Lenstra & Carlos, 2019 . . . . o
82 O’Brien et al. 2019 . . B
83 Gunn etal. 2017 . . . .
84 Sulaiman & Tenney, 2023 . . . . .
85 Guan et al. 2020 . . . . .
86 Marzban & Soleymani-rad, 2022 . . . . N
87 Adams et al. 2019 . . . .
88 Carlson et al. 2020 . . .
89 Tida et al. 2023 . . . . . .
90 Zaheer et al. 2023 (a) . . .
91 Zaheer et al. 2023 (b) . . . .
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Table 2. Meta-analysis matrix of 15-minute city approach studies

The nature of studies Methodology Eff?d.we criteria for
explaining the approach
Bt g 1'd
2 i} p .| E2 £
= = =} s 3] = 4] Q
= k=] —_ S S = o S > = = s <
s Source of studies 8 S Sn g g .% E £ < 2 “_; gEg £ E
2 | E| & | 2| S| =|&| 5| % | £
£ g 2 g § g s | 5 = s 2 g ¢ s | £
< o S < B =] g = 5] < = = = = o
zla|lg|z|=|&|9|E&E| =25 |€| 2| %
= g | = 2 TS| E| £ g
17 - = = g
= 2 2]
=
92 Zaheer et al. 2023 (c) . . . .
93 Zaheer et al. 2023 (d) . . .
94 Calafiore etal. 2022 . . . . . . . . .
95 Dakour¢ et al. 2023 . . . . . .
96 Logan et al. 2022 . . .
97 Vich et al. 2023 . . .
98 Boukouras, 2023 . . . . . . . .
99 Barratt & Swetnam, 2023 . . . . . .
100 Campbell, 2023 . . .
101 Casarin et al. 2023 . . .
102 Yang, 2023 . . .
103 Sheikhi & Babakhani, 2022 . . . .
104 Rezapour et al., 2022 . . . . . .
105 Mahdnejad & Kianpour, 2022 . . .
106 Abedini et al., 2023 . . . . . .
Table 3. Factors and criteria affecting the explanation of the 15-minute city approach
Criteria Sub-criteria Researchers
Physical The Quality of sidewalks Abdelfattaha, 2022; Balletto et al. 2021; Ferrer-Ortiz et al. 2022; Gaglione et al. 2021 (a); Rhoads et al.
factors and bike paths 2023; Hosford et al. 2022; Barbieri et al. 2023; Caselli et al. 2021 (a); Caselli et al. 2021 (b); Gaglione
et al. 2021 (b); Gaglione et al. 2023; SAIZ et al. 2022; Bereitschaft, 2023 (b); Won et al. 2017;
Stafford & Baldwin, 2018; Lenstra & Carlos, 2019; Guan et al. 2020; Marzban & Soleymani-rad,
2022; Zaheer et al. 2023 (c); Logan et al. 2022; Sheikhi & Babakhani, 2022.
Intersections Abdelfattaha, 2022; Balletto et al. 2021; Gaglione et al. 2021 (a); Caselli et al. 2021 (b); SAIZ et al.
2022; Yin & Zhang, 2021; Gunn et al. 2017; Sulaiman & Tenney, 2023.
Speed (walking and Hosford et al. 2022; Willberg et al. 2023; Gaglione et al. 2021 (b); Gaglione et al. 2023; Logan et al.
vehicles) 2022; Boukouras, 2023.
Traffic Gaglione et al. 2021 (b); Gaglione et al. 2023; Sylvers et al. 2022; Yin & Zhang, 2021; Gunn et al.
2017; Logan et al. 2022.
Density of roads and Zhang et al. 2022; Won et al. 2017; Stafford & Baldwin, 2018; Logan et al. 2022.
sidewalks
Public Transportation Pozoukidou & Chatziyiannaki, 2021; Balletto et al. 2021; Marino et al. 2023; Ferrer-Ortiz et al. 2022;
Nowordl et al. 2022; Chen & Crooks, 2021; Birkenfeld et al. 2023; Ulloa-Leon et al. 2023; Sezer,
2020; OSMAN et al. 2020; Mulicek et al. 2014; Weng et al. 2019; Morley & Pafka, 2023; SAIZ et al.
2022; Yoon & Lee, 2019; Bereitschaft, 2023 (a); Bereitschaft, 2023 (b); Tao et al. 2021; Jeffrey et al.
2019; Gunn et al. 2017; Sulaiman & Tenney, 2023; Boukouras, 2023; Rezapour et al., 2022.
Housing and Building Pozoukidou & Chatziyiannaki, 2021; Marino et al. 2023; Zaheer et al. 2022 (d); Abdelfattah et al.
2022; Chen & He, 2022; Caselli et al. 2021 (a); Da Silva et al. 2019; Gaglione et al. 2021 (b); Morley
& Pafka, 2023; Gaglione et al. 2023; Gower & Grodach, 2022; Al-Hussaini et al. 2023; Bereitschaft,
2023 (a); Sylvers et al. 2022; Won et al. 2017; Calafiore et al. 2022; Dakouré et al. 2023.
Socio-cognitive Population Density Zaheer et al. 2022; Khavarian-Garmsir et al. 2022; Abdelfattah et al. 2022; Guzman et al. 2021;
factors Barbieri et al. 2023; Sezer, 2020; Zhang et al. 2023; Yoon & Lee, 2019; Lewis et al. 2023; Yin &

Zhang, 2021; McGreevy et al. 2021; Jeffrey et al. 2019; Abedini et al., 2023.

Including

Pozoukidou & Chatziyiannaki, 2021; Zaheer et al. 2022 (a); Zaheer et al. 2022 (b); Gaglioneb et al.
2021; Zhang et al. 2022; Abdelfattah et al. 2022; Chen & He, 2022; Morley & Pafka, 2023; Yin &
Zhang, 2021; Boukouras, 2023; Barratt & Swetnam, 2023; Casarin et al. 2023.

Safety and Security

Pozoukidou & Chatziyiannaki, 2021; Gaglioneb et al. 2021; Chen & He, 2022; Gorrini et al. 2023;
Roosli et al. 2022; Morley & Pafka, 2023; Yoon & Lee, 2019; Won et al. 2017; Abdullah et al. 2019;
Guan et al. 2020; Marzban & Soleymani-rad, 2022; Dakouré¢ et al. 2023; Barratt & Swetnam, 2023;
Abedini etal., 2023.

Social Health

Pozoukidou & Chatziyiannaki, 2021; Gaglione et al. 2021 (a); Zhang et al. 2022; Bocca, 2021; Song et
al. 2022; Chen & He, 2022; Ulloa-Leon et al. 2023; Basbas et al. 2022; Weng et al. 2019; Graells-
Garrido et al. 2021; Oostenbach et al. 2023; Chau et al. 2022; Bereitschaft, 2023 (b); Lewis et al. 2023;
Leyden et al. 2023; Casarin et al. 2023.

Participation Papas et al. 2023; Pozoukidou & Angelidou, 2022; Stafford & Baldwin, 2018; Abedini et al., 2023.
Resilience Zaheer et al. 2022 (d); Chau et al. 2022.
Convenience Gorrini et al. 2023; Roosli et al. 2022; Abdullah et al. 2019; Guan et al. 2020; Barratt & Swetnam,
2023.
Happiness Leyden et al. 2023.
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Table 3. Factors and criteria affecting the explanation of the 15-minute city approach

Criteria Sub-criteria Researchers
Individual Age Willberg et al. 2023; Birkenfeld et al. 2023; Abdullah et al. 2022; Basbas et al. 2022; Graells-Garrido
factors et al. 2021; Colley et al. 2019 (a); Colley et al. 2019 (b); Yoon & Lee, 2019; Sylvers et al. 2022;
McGreevy et al. 2021; Stafford & Baldwin, 2018; Jones et al. 2017; Adams et al. 2019; Carlson et al.
2020; Iida et al. 2023; Calafiore et al. 2022.
Gender Abdullah et al. 2022; Basbas et al. 2022; Graells-Garrido et al. 2021; Yoon & Lee, 2019; Sylvers et al.

2022; Tao et al. 2021; Adams et al. 2019; Carlson et al. 2020; Tida et al. 2023.

Ethnicity and Race

Bereitschaft, 2023 (a); Sylvers et al. 2022; Tao et al. 2021; Jones et al. 2017; Carlson et al. 2020;
Calafiore etal. 2022.

Marital Status

Leyden et al. 2023; Jones et al. 2017; Adams et al. 2019; Iida et al. 2023.

Education level

Abdullah et al. 2022; Basbas et al. 2022; Sylvers et al. 2022; Leyden et al. 2023; Jones et al. 2017;
Adams et al. 2019; Carlson et al. 2020.

Job and Income

Birkenfeld et al. 2023; Abdullah et al. 2022; McGreevy et al. 2021; Adams et al. 2019; Iida et al. 2023;
Zaheer et al. 2023 (b).

Car Ownership

Basbas et al. 2022; Bereitschaft, 2023 (a).

Personal Health (physical
activity ability, BMI

Colley et al. 2019 (a); Colley et al. 2019 (b); Yoon & Lee, 2019; Leyden et al. 2023; Stafford &
Baldwin, 2018; Jones et al. 2017; Carlson et al. 2020; Calafiore et al. 2022.

index)
Environmental Air Quality Zaheer et al. 2022 (a); Zaheer et al. 2022 (d); Chen & He, 2022; Basbas et al. 2022; Calafiore et al.
factors 2022; Rezapour et al., 2022.
Environmental Zaheer et al. 2022 (a); Zaheer et al. 2022 (b); Khavarian-Garmsir et al. 2022; Zaheer et al. 2022 (d);
Sustainability Bocca, 2021; Basbas et al. 2022; Kissfazekas, 2022; Chau et al. 2022; Roosli et al. 2022; Lewis et al.
2023; Abdullah et al. 2019; Rezapour et al., 2022.
Temperature and Heat Chen & He, 2022; Gorrini et al. 2023; Tao et al. 2021; O’Brien et al. 2019; Boukouras, 2023.
Rainfall and Humidity Willberg et al. 2023; Tao et al. 2021; O’Brien et al. 2019.
Green spaces and trees on  Luo et al. 2022; Roosli et al. 2022; Morley & Pafka, 2023; Tao et al. 2021.
the street
Noise Pollution Gaglione et al. 2021 (b); Gaglione et al. 2023; Barratt & Swetnam, 2023; Campbell, 2023.
Facilitation- Commercial and Service Li etal. 2019; Moreno et al. 2021; Abdelfattaha, 2022; Balletto et al. 2021; Marino et al. 2023; Ferrer-
service factors facilities Ortiz et al. 2022; Nowordl et al. 2022; Hosford et al. 2022; Chen & Crooks, 2021; Li et al. 2023;

Willberg et al. 2023; Guzman et al. 2021; Manifesty & Park, 2022; Bartzokas-Tsiompras &
Bakogiannis, 2022; Ulloa-Leon et al. 2023; Marchigiani & Bonfantini, 2022; Gorrini et al. 2023;
Mulicek et al. 2014; Weng et al. 2019; Graells-Garrido et al. 2021; Da Silva et al. 2019; Kissfazekas,
2022; Zhang et al. 2023; Lin & Chen, 2023; Thornton et al. 2022; Lima et al. 2022; Roosli et al. 2022;
Gower & Grodach, 2022; Yoon & Lee, 2019; Tao etal. 2021; McGreevy et al. 2021; Jeffrey et al.
2019; Gunn et al. 2017; Tida et al. 2023; Vich et al. 2023; Yang, 2023; Sheikhi & Babakhani, 2022.

Educational facilities

Li etal. 2019; Moreno et al. 2021; Abdelfattaha, 2022; Balletto et al. 2021; Marino et al. 2023;
MOCAKA et al. 2022; Ferrer-Ortiz et al. 2022; Zaheer et al. 2022 (d); Noworl et al. 2022; Mariotti et
al. 2022; Guzman et al. 2021; Manifesty & Park, 2022; Bartzokas-Tsiompras & Bakogiannis, 2022;
Marchigiani & Bonfantini, 2022; Gorrini et al. 2023; Staricco, 2022; Caselli et al. 2021 (a); Weng et al.
2019; Graells-Garrido et al. 2021; Da Silva et al. 2019; Kissfazekas, 2022; Zhang et al. 2023; Lin &
Chen, 2023; Thornton et al. 2022; Lima et al. 2022; ZHOU, 2019; Gower & Grodach, 2022; Al-
Hussaini et al. 2023; Jeffrey et al. 2019; Sulaiman & Tenney, 2023; Calafiore et al. 2022; Vich et al.
2023; Yang, 2023; Sheikhi & Babakhani, 2022; Abedini et al., 2023.

Health and Sanitary
facilities

Li etal. 2019; Moreno et al. 2021; Abdelfattaha, 2022; Balletto et al. 2021; MOCAK et al. 2022;
Ferrer-Ortiz et al. 2022; Zaheer et al. 2022 (d); Nowordl et al. 2022; Song et al. 2022; Chen & Crooks,
2021; Guzman et al. 2021; Bartzokas-Tsiompras & Bakogiannis, 2022; Ulloa-Leon et al. 2023;
Marchigiani & Bonfantini, 2022; Gorrini et al. 2023; Staricco, 2022; Weng et al. 2019; Graells-Garrido
et al. 2021; Kissfazekas, 2022; Al-Hussaini et al. 2023; McGreevy et al. 2021; Sulaiman & Tenney,
2023; Calafiore et al. 2022; Vich et al. 2023; Sheikhi & Babakhani, 2022; Rezapour et al., 2022;
Mahdnejad & Kianpour, 2022.

Recreational and Sports
facilities

Li etal. 2019; Pozoukidou & Chatziyiannaki, 2021; Abdelfattaha, 2022; Marino et al. 2023;
MOCAKA et al. 2022; Ferrer-Ortiz et al. 2022; Zaheer et al. 2022 (d); Noworol et al. 2022; Chen &
Crooks, 2021; Li et al. 2023; Mariotti et al. 2022; Abdelfattah et al. 2022; Luo et al. 2022; Bartzokas-
Tsiompras & Bakogiannis, 2022; Marchigiani & Bonfantini, 2022; Staricco, 2022; Graells-Garrido et
al. 2021; Da Silva et al. 2019; Zhang et al. 2023; Lin & Chen, 2023; Oostenbach et al. 2023; Thornton
et al. 2022; Lima et al. 2022; Roosli et al. 2022; ZHOU, 2019; Gower & Grodach, 2022; Jeffrey et al.
2019; Calafiore et al. 2022; Vich et al. 2023; Sheikhi & Babakhani, 2022; Rezapour et al.,2022;
Mahdnejad & Kianpour, 2022; Abedini et al., 2023.

Food and Beverage
facilities

Li etal. 2019; Abdelfattaha, 2022; Balletto et al. 2021; Marino et al. 2023; Li et al. 2023; Bartzokas-
Tsiompras & Bakogiannis, 2022; Graells-Garrido et al. 2021; Da Silva et al. 2019; Lin & Chen, 2023;
Oostenbach et al. 2023; Thornton et al. 2022; Lima et al. 2022; Roosli et al. 2022; Tao et al. 2021;
McGreevy et al. 2021.

Elderly Care facilities

Li etal. 2019; Weng et al. 2019; ZHOU, 2019; Tao et al. 2021; Yang, 2023.

Cultural, Artistic and
Social facilities

Pozoukidou & Chatziyiannaki, 2021; Moreno et al. 2021; Abdelfattaha, 2022; Balletto et al. 2021;
Marino et al. 2023; Nowordl et al. 2022; Chen & Crooks, 2021; Mariotti et al. 2022; Ulloa-Leon et al.
2023; Marchigiani & Bonfantini, 2022; Staricco, 2022; Da Silva et al. 2019; Kissfazekas, 2022; Zhang
et al. 2023; ZHOU, 2019; Al-Hussaini et al. 2023; Tao et al. 2021; Lenstra & Carlos, 2019; Calafiore
et al. 2022; Boukouras, 2023; Yang, 2023; Sheikhi & Babakhani, 2022; Abedini et al., 2023.

Public Security facilities

Zaheer et al. 2022 (d); Ulloa-Leon et al. 2023; Morley & Pafka, 2023; Yoon & Lee, 2019; Bereitschaft,
2023 (a); Dakouré et al. 2023; Abedini et al., 2023.
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Table 5. Quantitative analysis methods in the reviewed

articles
Research approach Types of analysis methods Frequency
used
Quantitative Analysis of density of 5
facilities and services
Statistical analysis related to 8
population density
Types of regression analysis 14
Types of correlation analysis
Weighted average analysis 2
Access analysis types (buffer 11
and network analysis in GIS,
Space Syntax)
Allocation of supply and 2
demand
Analysis related to walk score 4
16
14 —
14
12
10 11
8§
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Fig. 7. Quantitative analysis methods in the reviewed
articles
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Table 4. Scale of place in the articles of the 15-minute

city approach
Research scale Frequency Percentage
Neighborhood 32 30.20%
Urban district 3 2.83%
Urban area 4 3.77%
City In general 4 50 47.1%
Review and compare several 9
cities
Big city and metropolis 27
Small and medium-sized city 10
(less than one million people)
State 1 0.94%
Regardless of scale 16 15.09%

Check out a
few cities
1 18%
+ In general

2.83% 3.77%

Brneighborhood Ourban district @ Urban area Delty  OS5tate O Regardless of scale

Fig. 6. Scale of place in the 15-minute city approach
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Table 6. Data collection approaches and tools in the
articles of the 15-minute city approach

Research approaches Research data Frequency
collection tool
Quantitative methods Questionnaire and 14 35
survey
Documents 12
Survey and documents 9
Qualitative methods Types of interviews 2 26
Field observations and 1
imaging

Describe the approach 14

Description with case 5
study tools
Library data and 4
documents
Mixed methods Questionnaire and 7 37
interview
Survey and field 4
observations
Survey and documents 8
Documents, field 18
observations and
mapping
Meta Study Review articles with 8

inductive method

Table 7. Scientific credibility of the first authors of the
reviewed articles

Scientific status Frequency Percentage
University faculty 45 42.45%
Student 52 49.06%
Freelance researcher 9 8.49%
60
50
40
30
52
20 45
10
9
o

University faculty student freelance researcher

Fig. 9. Scientific credibility of the first authors
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Fig. 8. Approaches and data collection tools in the articles of the 15-minute city approach
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Table 8. Journals that publish the reviewed articles
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Table 8. Journals that publish the reviewed articles

Publisher

The title of the journal

Frequency

MDPI

Sustainability

7

Smart Cities

4

International Journal of
Environmental Research and
Public Health

2

Urban Science

Sensors

Land

ISPRS International Journal
of Geo-Information

—_ =] =] =

Energies

Buildings

Architecture

Publisher The title of the journal Frequency
Cambridge Public Health Nutrition 1
Chinese Academy of Engineering 1
Engineering
WIT Press Transactions on Ecology and 1
the Environment
Oxford Urban Planning International 1
(ora.ox.ac.uk)
Victoria University Urban Planning 1
(vuir.vu.edu.au)
science open ScienceOpen Preprints 1
Malaysia Institute of PLANNING MALAYSIA 1
Planners
University of Journal of Transport and Land 1
Minnesota Center Use
for Transportation
Studies
Operation and Komunikacie 1
Economics in
Transport
Giordano Editore European Transport/Trasporti 2
Europei
Shahid Sadoughi Journal of community health 1
University of research
Medical Sciences
Palacky University Moravian Geographical 1
Olomouc Report
Kuwait University Engineering Research Journal 1
Madison-proceedings Advances in Education, 1
Humanities and Social
Science Research
University of Presov Folia Geographica 1
CDC Preventing Chronic Disease 1
the Public Library of PLOS one 1
Science (PLOS)
American University IN FOLIO 1
in Washington, DC
Tarbiat Modares Scientific Journal of Urban 1
University Design Discourse
Scientific pole of Urban tourism journal 1
planning and
sustainable
development of
tourism
Conference papers 4

=Q1

(] Qz

Scientific ranking “1Q3
of journals Q

= Domestic Scientific
= Other

20% / :

Fig. 10. Scientific ranking of the reviewed articles
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ELSEVIER

In Resilient and Sustainable
Cities

o = —=| —

Cities

Journal of Urban Mobility

NS

Transportation Research
Procedia

Journal of transport
geography

Journal of Transport & Health

Sustainable Cities and Society

Travel Behaviour and Society

Transportation Research Part
D: Transport and
Environment

Y Y Y Y

Transportation research
interdisciplinary perspectives

SSM-population health

Contemporary clinical trials

Computers, Environment and
Urban Systems

Sage pub

Urban Studies

Time & Society

Local Economy

Journal of planning literature

Journal of Planning Education
and Research

—_— = = =] N

Journal of aging and health

Environment and Planning B:
Urban Analytics and City
Science

Taylor & Francis
Group

Urban Policy and Research

Planning Theory & Practice

Journal of the American
Planning Association

Journal of Maps

Housing Policy Debate

European Planning Studies
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Springer

International Journal of
Behavioral Nutrition and
Physical Activity

| = —| —~

International journal of
biometeorology

In The Palgrave handbook of
global sustainability

GeoJournal

Nature

Npj Urban Sustainability

HUMANITIES AND
SOCIAL SCIENCES
COMMUNICATIONS

Statistics Canada

Health reports

Laboratory of Land
Use Mobility and
Environment

TeMA-Journal of Land Use,
Mobility and Environment

National Center for
Sustainable
Transportation
Technology (NCSTT)

International Journal of
Sustainable Transportation
Technology
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Table 9. Topics related to the 15-minute city approach

Topics that have a positive impact Frequency Some researchers in this field
Health and health 14 Zaheer et al. 2022; Chen & He, 2022; Chau et al. 2022
Air quality 5 Zaheer et al. 2022; Bocca, 2021; Calafiore et al. 2022
Smart city 4 Moreno et al. 2021; Zaheer et al. 2022; Zaheer et al. 2023
Social interactions 3 Morley & Pafka, 2023; Zhang et al. 2023; Pozoukidou & Chatziyiannaki, 2021
Locating services 1 Caselli et al. 2021
Urban agriculture 4 Chen & He, 2022; Lin & Chen, 2023; Tida et al. 2023
Increasing active transportation (walking, 21 Da Silva et al. 2019; Colley et al. 2019; Lewis et al. 2023
bicycling-riding)
Joy and cheerfulness 2 Leyden et al. 2023, Basbas et al. 2022
Social trust 1 Leyden et al. 2023
Satisfaction 2 Leyden et al. 2023, Tao et al. 2021
time management 10 Zaheer et al. 2023; Dakouré et al. 2023, Sezer, 2020
Resilience 1 Chau et al. 2022
Social equality 7 Chau et al. 2022; Willberg et al. 2023; Guzman et al. 2021
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. ACKGROUND AND OBJECTIVES: tUrban greenery is widely acknowledged as a key
element for creating livable urban environments and enhancing the quality of life
ifor residents. Public green infrastructure provides city dwellers with the opportunity to
§engage with the natural environment and ecosystems, in line with the Biophilic Hypothesis
§popu|arized by Wilson. The Biophilic Hypothesis asserts that individuals possess a deep
i biological need and desire to engage with nature in order to thrive as a species. It is reported
i that without engagement with nature, the general health and welfare of communities begins
i to decline. However, street greenery is an essential component of urban vegetation, providing
i residents with more frequent access to green spaces. While much of the research on urban
green spaces has focused on parks, fewer studies have explored the role of street greenery at
i a micro-level. This research aims to evaluate and understand the psychological, physiological,
%and social prosperity benefits that people derive from experiencing high-quality street
ggreenery within an urban landscape. Understanding the needs of local communities is the
i first step in planning to effectively and equitably address these needs. This case study explores
ithe experiences, expectations, and satisfaction levels of users regarding the characteristics
gand impacts of urban street greenery along Amir Kabir Blvd in Shiraz, between Imam
Hassan intersection and Ostad Bahman Beigi overpass intersections. The study employs the
Importance-Performance Analysis (IPA) technique to assess these factors. The key research
§_questions are: How can high-quality urban street greenery improve the quality of the street
%environment? What are the expectations and satisfaction levels of users in the study area
§concerning the characteristics and impacts of urban street greenery? What should be the
priority of management actions based on users’ feedback to address problems and enhance
gthe quality of the street environment, considering the role of street greenery?

ETHODS: This research was conducted using a mixed-methods approach with a case

study. First, bibliographic and documentary collections were used to identify the
relevant content. The Importance-Performance Analysis (IPA) technique was widely applied
%to assess how well the attributes of urban street greenery (USG) met the expectations of
§consumers, clients, users, and visitors. In the measurement and data analysis section, this
§t00| was utilized to evaluate the importance of the attributes and impacts of high-quality USG
%identiﬁed from the literature, comparing them against their relative performance for users
.gof Amir Kabir Blvd in Shiraz, between Imam Hassan intersection and Ostad Bahman Beigi
overpass intersections (n=180). Microsoft Excel 2019 and SPSS 27 were used for data analysis
gand graphing. To design the survey questionnaire, relevant literature, guided by Parker and
§Simpson and the PRISMA method of Moher et al., was reviewed. Studies conducted through
§a review of literature and global indicators, such as the World Health Organization’s report
§tit|ed “Urban Green Spaces: A Brief for Action” and UN-Habitat’s “Global Public Space Toolkit,”
%were considered. These studies emphasized that street green spaces are part of the street
§and public space, and that streets serve as public spaces and drivers of urban prosperity.
§Additiona||y, both domestic and international articles on public green space, street green
§space, street-edge green space, and the Biophilic Hypothesis were reviewed.

INDINGS: The anonymous pen and paper self-report questionnaire used for the survey
had categorical demographic questions as well as the question and paired Likert scales
required for an IPA assessing 24 attributes of quality UGS spaces for the site users identified
ifrom the literature. The IPA asked USG users “How important are the following features of
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?Amir Kabir Blvd. of Shiraz from the Imam Hassan to the Master Bahman Beigi non-coplanar
intersections to you and how satisfied are you with their management?” Participants could
i provide their importance ranking for each of the 24 attributes related to the quality USG
i space using a 5-point Likert scale that ranged from 1 = Not at All Important to 5 = Extremely
i Important. Participants provided their performance rankings using a modified 6-point Likert
i scale that started at 0 = Unable to Report and then spanned from 1 = Not at All Satisfied to
i 5 = Extremely Satisfied. The demographic profile of the study site users in the autumn 2022
i of Shiraz shows, the gender distribution of the surveyed site’s population is skewed towards
i men. The age of the survey participants is also skewed towards a younger population. Also,
i about 90% of the studied users are from Shiraz and about 60% live within 5 kilometers of the
i site, which shows that the user population is skewed towards locals.

i The anonymous pen-and-paper self-report questionnaire used for the survey included
i categorical demographic questions as well as questions with paired Likert scales required
i for the IPA, which assessed 24 attributes of quality urban green spaces (UGS) for site users,
! identified from the literature. The IPA asked UGS users, “How important are the following
i features of Amir Kabir Blvd. in Shiraz, between Imam Hassan intersection and Ostad Bahman
Beigi overpass intersections, to you, and how satisfied are you with their management?”
Participants ranked the importance of each of the 24 attributes related to the quality of
{UGS spaces using a 5-point Likert scale, where 1 = Not at All Important and 5 = Extremely
glmportant. For performance rankings, participants used a modified 6-point Likert scale,
starting at 0 = Unable to Report, and ranging from 1 = Not at All Satisfied to 5 = Extremely
§Satisﬁed. The demographic profile of the study participants in autumn 2022 shows that
§the gender distribution is skewed towards men. The age of the participants is also skewed
towards a younger population. Additionally, about 90% of the users surveyed are from Shiraz,
and approximately 60% live within 5 kilometers of the site, indicating that the user population
{is primarily local.

ONCLUSION: The results of this research emphasize the key role of urban street greenery
: in the livability of the street environment. The quantitative values for the IPA show
that the street green space in the study area is generally of low quality and does not meet
§the expectations of most users. According to the studies and findings from data analysis,
gfrom the users’ view, the weakest performances with the highest importance are related
§to equality, environmental/ecological, and social impacts. Therefore, the first priority of
§study and planning actions and projects should focus on creating a suitable environment
§for the presence of different age and gender groups (elderly, adolescents, and women),
managing surface water and flood risk, eliminating street air pollution, improving the level
and amount of green space in the study area, and ensuring personal security on the sidewalk
(a subcategory of social impacts).

i HIGHLIGHTS:

i - The application of the Importance-Performance Analysis (IPA) technique to evaluate the
i characteristics of green spaces in the study area, which has rarely been used for assessing
i urban green infrastructure or public urban spaces.

i~ Emphasis on the key role of street greenery in enhancing the livability of public street
i spaces, creating more habitable urban environments, improving residents’ quality of life, and
ultimately promoting individual and social well-being.
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Table 1. Attributes of PGI spaces (Parker & Simpson 2018)

Six Attributes of PGI spaces that making the greatest contribution to urban livability

1. Presence and persistence in urbanized landscape of PGI spaces that incorporate UN

2. Quality of PGI spaces

3. Easy and equitable access to PGI spaces both in a physical and social sense

4. Importance of PGI spaces in providing urban dwellers with the opportunity to experience and engage with healthy functioning indigenous ecosystems

5. The internal walkability

6. The need for tree canopy cover at PGI sites

0"

LI BRaN |

C
];.>
G =
[y

D
[>
I’
G
I

\o
(73




99

ol o 4
2 J—") "y WGV S -3 E— 7}

ol

s

N 1YP Olxio /Y 0 5loi - 18 0598  AFo¥ (lunoy g Wb

Green space

Availability and
accessibility
(Location, distance,
size, quantity, quality,
security...)

Green space

Use and function

Active mobility
Food production
Gardening

Physical activity and sports

Relaxation and leisure

okze uno ¢ aliude Bgo (b o 9

Aesthetic
(Landscape, quality,
perception...)

Setting features

= Impact on land price
and rent levels

= Modification of living
environment and
residential quality

Amenities / equipment
(Infrastructure, services)..

Management
(Frequency, pesticides,
watering...)

Environmental regulation service
= Biodiversity support

= Carbon storage

= Pollution regulation

= Soil protection

= Temperature regulation

= Social exchange

Pathways to

Individual status

= Healthy lifestyle

= Immune system functiol
= Mental state

= Physical fitness

Physical environment
= Air quality

= Diverse natural
micro-organism
and antigens

Health status and well-

Mental health
= Cognitive functions
= Depression

Physical health

= Allergies

= Cardiovascular effects
= Injuries

= Mortality rates

L] ObeSIty

= Pregnancy outcomes
= Vector-borne diseases

» Stress

= Neighbourhood quality
= Cimate change adaption = Noise

= Temperature

= Traffic emissions

= Water quality

Sodial well-being
= Isolation
w Life satisfaction

= Psychological well-bei = Quality of life

= Water regulation

Social environment

= Living expenses

= Safety issues

= Social cohesion,
interaction and
participation

Health inequity

= Socially determined
health differentials

= Spatially determined
health differentials

Fig. 1. A causal model of impacts of urban green spaces on health and well-being (WHO; Urban Green Spaces: A Brief
for Action, 2017)
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Table 2. Demographic profile for USG users Amir Kabir Blvd. of Shiraz from the Imam Hassan to the Ostad Bahman
Beigi non-coplanar intersections (n = 180) in the Shiraz autumn of 2022

Gender Profile

Categories Responses Percentage+ 95% Confidence Interval
Female 42 233+33
Male 133 73.9+10.7
No Response 5 2.8+03
Age Profile
Categories Responses Percentage+ 95% Confidence Interval
18-24 19 106+ 1.5
25-34 50 27.8+4.0
35-44 64 35.6+5.1
45-54 25 13.9+2.0
55-64 8 44+0.6
+ 65 2 1.1+0.1
No Response 12 6.7+09
Usual Place of Residence
Categories Responses Percentage+ 95% Confidence Interval
Shiraz 162 90.0+ 13.1
Fars Province 2 1.1+£0.1
Other Provinces 8 4.4+0.6
No Response 8 4.4+0.6
In 5 km of Amirkabir Blvd. 108 60.0 = 8.7
out 5 km of Amirkabir Blvd. 34 18.9£2.7
No Response 36 20.0 £2.8
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Table 3. The importance of attributes of quality USG space for users of Amir Kabir Blvd. of Shiraz from the Imam
Hassan to the Ostad Bahman Beigi non-coplanar intersections and the performance of those attributes with respect
to meeting user expectations (i.e., visitor satisfaction). Attribute numbers relate to the data labels used in the
Importance-Performance Analysis (IPA) plots (Fig. 3 & 4)

Imp. Atr.N. Attributes n Mean P. Mean I. Gap Spearman Sig. Cohen's d
Sig.corr. Gap
1 Effective at reducing traffic and vehicle 164 2.00 3.83 -1.83 0.048 <.001 -1.259
noise
2 Effective at reducing street air pollution 161 224 4.36 -2.13 0.05 <.001 -1.417
2' 3 Availability of shade from trees 155 2.33 3.87 -1.54 0.044 <.001 -1.028
(=9
E 4 High quality green space 162 2.23 4.25 -2.03 0.177 * <.001 -1.301
_E 5 Tree management 167 2.39 4.19 -1.80 0.608 * <.001 -1.283
E" 6 Water management & reduce risk of 159 2.12 4.35 -2.22 0.022 <.001 -1.531
S flooding
9
=2 7 Support contact to nature 159 2.41 4.06 -1.66 0.035 <.001 -0.998
g 8 Enhance biodiversity 161 2.24 3.92 -1.68 0.168 * <.001 -1.110
=
£ 9 Diverse vegetation in line with the region 158 2.47 4.03 -1.56 0.001%* <.001 -0.962
>
=
= 10 The amount & size of greenery 166 222 4.18 -1.96 0.033 <.001 -1.319
11 Reducing visual pollution (covering 164 2.15 4.15 -2.00 0.039 <.001 -1.260
environmental blemishes)
12 Support & encourage active transport by 160 2.25 4.14 -1.89 0.006** <.001 -0.677
@ foot or bike
s 13 Increasing the time people spend on the 152 2.39 3.73 -1.34 0.425 * <.001 -0.987
g street
= 14 more people using the urban green space 154 2.36 4.10 -1.74 0.028 <.001 -1.102
«E‘ 15 support healthy lifestyles and active 157 2.31 4.34 -2.03 0.067 * <.001 -1.292
& recreation
= 16 A greater feeling of vitality and 153 2.27 4.45 -2.18 0.002%* <.001 -1.356
happiness
- 17 Support or enhance social cohesion 157 222 3.98 -1.75 0.074 * <.001 -1.145
i 18 Promote social interaction and exchange 156 2.28 3.94 -1.66 0.004** <.001 -1.073
E
- 19 Support gentrification processes leading 157 2.23 3.81 -1.58 0.890 * <0.001 -1.060
'E to displacement of local residents
@ 20 Provide personal security on sidewalk 162 2.29 4.37 -2.08 0.002%* <.001 -1.392
21 providing a suitable environment for the 161 2.11 4.42 -2.31 <.001** <.001 -1.550
@ elderly
] 22 Providing a suitable environment for 162 2.12 4.39 -2.28 <.001%*%* <.001 -1.467
g young people
=
iy 23 providing a suitable environment for 164 2.01 4.32 -2.31 0.002** <.001 -1.408
s women
= 24 Enable different functions for different 161 2.12 3.97 -1.85 <.001** <.001 -1.147

user groups

n = Sample Size =Number of analyzable responses. Mean Imp.=Mean value ofthe importance rankings for that attribute. Mean Per.=Mean value ofthe rankings of visitor
satisfaction with the performance ofthat attribute.Sig. Corr. = Outcome for thetest forstatistical significance ofthe Spearman correlation between importance and performance
rankings. Gap=Mean Performance- Mean Importance. Sig. Gap = Outcome for statistical test for significance ofthe Gap being> 0 (i.e., Performance# Importance ). Outcomes
of statistical test are reported as the p-value. * Correlation is larger than level of significance p>.05. **Correlation is significant at the .01level (p<.01).
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: According to the World Health Organization,
Received 2023/06/15 health is a multi-dimensional issue that, in addition to the physical aspect, includes
Revised 2023/10/21 imental and psychological dimensions. The goal of designing therapeutic spaces, beyond
Accepted 2024/02/09 i providing medical services, should be to address the mental and psychological needs
Available Online  2024/12/25 i of users—an aspect that has not yet been fully considered. Recently, in addition to the
i general population, depression has become increasingly common among patients with
Keywords: physical illnesses such as COVID-19, heart disease, lung conditions, diabetes, and others.
Depression i This research aims to identify and categorize the physical characteristics that are effective
Therapeutic Spaces {in reducing the level of depression in the design of therapeutic spaces, and to determine
Mental Pattern ithe dominant mental pattern among expert professors in the fields of architecture and
Exploratory Factor Analysis psychology.

ETHODS: This study adopts a descriptive-survey research method. The process of
identifying factors that influence the reduction of depression involved three main

.................................................... . phases: content analysis of existing literature and documents, a two-stage Delphi survey,
Use your device to scan i and exploratory factor analysis of the Q type to recognize and classify the mental patterns

and read the article online

i of experts. In the first part of the Delphi survey, interviews were conducted with fifteen
experts in the fields of architecture and psychology, and the opinions of expert professors
i who were available at the time of the study were used. In the second part, twenty people
i participated in two stages through a closed questionnaire to analyze the Q factor.

INDINGS: To check the content validity of the questionnaire, the opinions of five

architecture experts were used. The questionnaire was distributed among them, and
%based on their feedback, items were added or removed. Therefore, the content validity
i of the questionnaire was confirmed by the experts. Cronbach’s alpha coefficient for the
i experts’ questionnaire was 0.716, indicating good reliability. Bartlett’s KMO test, with
{a value of about 0.7 and a significance level less than 0.05, confirmed the adequacy
ﬁof sampling for this analysis. To ensure accuracy in calculations and due to the non-
Number of References i uniformity of participants in each component, the average response to the questions of
ieach component was used to calculate the total variance. According to the scree chart,
i perceived factors were identified among 20 participants. The data matrix was rotated,
and the factor loading of each individual was determined. In the end, the most important
gfactors affecting the reduction of patients’ depression were identified, categorized, and
inamed by the experts.

ONCLUSION: In the end, according to experts, six dominant mental patterns were
H extracted: logical sequence, nature-oriented space, diverse space, targeted sociable
ispace, safe space, and visual comfort. These are used by architects in the design of
ﬁtherapeutic spaces and are reflected in the final outcome. A nature-oriented space should
i be able to incorporate various elements such as still and flowing water on the site, the
i presence of water at different levels, the sound system and the effect of water, diversity
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Extended ABSTRACT

?of vegetation, and the use of plants at different levels. These factors can reduce patients’

{internal psychological stress and increase their vitality. A targeted social space plays an
¢ important role in fostering social interactions among patients. Considering elements such
as creating a purposeful open collective space for patients’ physical activity and designing
i for environmental interactivity can lead to meaningful social connections among patients.
i Additionally, an appropriate recreational and sports area should be provided next to the
treatment space to facilitate interaction between patients and medical staff and to prevent
personal harm. Spatial diversity—through varied materials for surface finishes, diversity in
i exterior, intermediate, and interior spaces, as well as variety in texture, material, color, and
 lighting—creates dynamism, movement, and vitality. Using these elements in both interior
i and exterior space design helps reduce anxiety, internal pressure, and social stress, and
i enhances liveliness. Visual comfort in hospitals should ensure the visual and physical ease
of patients. This includes components such as appropriate views and landscapes, ambient
 lighting, light control, shadowed areas, light play, and energy efficiency for temperature
i and ventilation control. Logical sequence within the structural system of enclosed spaces
i should support patient well-being and reduce external stress in treatment areas. It is
essential to establish continuity and logical connections between entrance spaces, waiting
i areas, and inpatient and surgical departments. A safe space should enhance both the
i physical and psychological safety of patients in treatment environments, while reducing
i external and social pressures. The use of these patterns can shape the final processing
%elements in the design process and lead to the development of architectural products,
i which here are therapeutic spaces.

{ HIGHLIGHTS:

i~ Extracting experts’ views regarding the physical characteristics that are effective in
i reducing the level of depression of patients in the design of therapeutic spaces.
-Discovery of the dominant mental pattern of experts in evaluating the physical
i characteristics of therapeutic spaces effective in reducing the level of depression.

i - The use of quantitative and qualitative research methods includes 1- document content
analysis, 2- Delphi survey in two stages, and 3- exploratory factor analysis of the Q type.
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Research Method
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results & results results

Fig. 1. Summary of the research method
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Q factor analysis steps
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Fig. 2. Steps of Q factor analysis
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Table 1. The factors affecting the improvement of the environmental conditions of therapeutic spaces in reducing
depression

Component

Source

Structure of closed spaces including spatial continuity

Papageorgiou et al,2017; Sodagaret al., 2018; Shamgholiand
Yekita, 2015; Karimi Azari and Safarnejad, 2016; Dubaten, 2008;
Interview

Transparency and legibility of the space

Gruter, 2013; Hall, 2018

Decreased sense of belonging

Azematiet al, 2018; Interview

Creating fillings and voids in the body of the building using home  Ghomeishi & bin Mohd Jusan, 2013; Atard and Kashi, 2018; Karimi

patterns of terraces and porches

Azari and Safamejad, 2016

Spatial hierarchy

Openshaw and Taylor, 2020; Soudager et al.,, 2018; Ferasasti, 2018;

Functional separation

Samadi, 2015; Werdmeister and Dahl; 2014

Creating still and flowing water on the site

Fairhall, 2009; Kreitzer, 2011; A CTrees; 2011; Jahanbakhsh and

The presence of water at different levels

Mehdizadeh Seraj, 2016; Zakariand Safarpour, 2014

The sound system through the presence of water

Diversity of vegetation in terms of type, texture, and color

Moslehi et al., 2013; Taghizadeh and Minaei, 2012

Comfort and physical comfort of the patient

Kreitzer, 2012; Keramati, 2016; Hasanpour et al.,, 2013

Mental comfort of the patient

Kreitzer, 2011; Gruter, 2013; Khodayiet al,, 2014; Hasanpour et al.,
2013; Shahcheraghiand Bandarabad, 2014; Karamati, 2016.

Reduction of nosocomial infection

Sodagaret al, 2018; Shahcheraghiand Bandarabad, 2014; Motalebi

Reduction of physical injuries

and Vojdanzadeh, 2015

Spatial diversity in three areas: outer, middle, and inner

Bentley, 2011; Gruter, 2013

Variety of textures in covering surfaces

Gruter, 2013; Interview

Variety of colors

Akalin-Baskaya & Yildirim, 2007; Pourbagher et al., 2020; Kaps,
2018; Mosallanejad et al.,2019; Azematietal.,, 2018

Variety of light

Kebapci, Giiner, 2020; Gruter, 2013; Sedigh Akbari and Nouri,
2014; Jam et al., 2019

Create a quiet space.

Kebapci, Giiner, 2020; Turner et al., 2009; Grutter, 2013; Lang,

Creating a flexible boundary between the private and public
spheres of space

2018; Hall,2018; Pakzad, 2020; Interview

Spatial hierarchy

Functional separation

Shamgqliand YekiTa, 2012; Rahimi Mehret al, 2016; Interview
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Table 1. The factors affecting the improvement of the environmental conditions of therapeutic spaces in reducing
depression

Component

Source

Creating a purposeful collective open space for patients' physical
activity

Functional support through targeted activities

Interactivity of the environment

Haratoon, 2013; Pakzad, 2020; Rahimlou and Hadfi, 2017; Raisi et
al., 2019; Adl Gharebagh, 2016; Tabaian,2013.

Good views and scenery

Kebapc1,Giiner, 2020; Neducin et al.,, 2010; Grutter, 2013; Lynch,
2017; Karimi Azari and Safarnejad, 2016

Providing ambient lighting through naturaland artificial factors

Ansari & Momeni, 2010

Visual Comfort

Purdihimi and Haji Seyyed Javadi, 2008

Create shadow spaces and play of light.

Mahmoudi, 2017

Energy efficiency (ventilation, temperature control)

Montazerolhoje and Ekhlasi,2018; Guyton,2004; McAndrew, 2014;
Kebapci & Giiner, 2020

Using plants at different levels (indoor, middle, and open green

Neducin et al., 2010; Mahmoudi, 2017; Jahanbakhsh and

spaces) Mehdizadeh Seraj, 2016; Interview
Accessibility of vehicles to interior spaces Interview
Access to public transportation Interview
Proximity to service spaces such as residential and commercial Interview
Proper orientation of the building Interview
Monitorability of the environment Interview

Table 2. The factors affecting the reduction of patients’ depression according to experts’ opinions in the first round of
Delphi

Component

Number of people

Structure of closed spaces

1,2,3,4,5,6,8,10,11,12,14,15,16,17,18,19,20

Functional separation

3,4,5,9,11,12,14,17,18,19

Order and readability of the space

1,2,4,6,7,9,10,11,12,17, 18,20

Visibility

1,2,4,6,7,9,12,14,15,16,17, 18,20

Spatial diversity at different levels

1,2,4,7,9,10,12,13,14,15,16,17,18,19,20

Variety of materials in covering surfaces

1,2,4,7,9,10,11,12,14,15,16,17,18,19,20

Variety of colors

1,2,3,4,5,6,9,10,11,12,14,15,16,17,18,19,20

Variety of light

1,2,4,6,9, 10,11, 12, 14, 16, 17, 18, 19, 20

Use of plants at different levels

1,2,6,7,8,9,11,12,13,14,15,16,20

The presence of water at different levels

1,2,3,5,6,7,9,10,11,12,13, 14,15, 16,20

Diversity of vegetation in terms of type, texture, and color

1,2,6,7,9,10,11,12,13,14,15,16,17,18,19,20

Creating still and flowing water on the site

1,2,6,7,8,9,11,12,13,14,15,16,19,20

The sound system and the effect of the presence of water

1,2,4,6,7,9,10,11,12,13,14,15,16,17,18,19,20

Creating purposeful collective open space

1,2,4,6,7,8,9,10,11,12,14,15,16,17,18,19,20

Physical comfort

1,2,4,6,7,8,9,10,11,12,13,14,16,17,18,19,20

Mental comfort

1,2,4,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20

Good views and scenery

1,2,4,6,7,8,9,10,12,14,15,16,17,18,19,20

Providing ambient lighting through natural and artificial factors

1,2,4,6,7,8,9,10,12,14,15,16,17, 18,19, 20

Energy efficiency

1,2,7,11,12,14,16,17,18,19,20

Light control

1,2,7,9,10,14,16,17,18,19,20

No visual glare

1,2,7,8,9,10,12,14,15,16,17,18, 19,20
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Fig. 3. Scree diagram to determine factors of Q factor
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Table 3. KMO-Bartlett test for sample size adequacy

Kaiser- Meyer- Olkin Measure of Sampling Adequacy 0.622
Bartlett's Approx. Chi- Square 475493
Test of df 190
Sphericity
Sig. 0.000
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Table 4. Data variance before and after factor analysis rotation

Component Initial values Extraction Sums of Squared Rotation Sums of Squared
Loadings Loadings
Total % of Cumulative Total % of Cumulative Total % of Cumulative
Varian ce % Varia nce % Variance %
1 5.376 26.787 26.878 5.376 26.878 26.878 3.006 15.029 15.029
2 3.099 15.496 55.776 3.099 15.496 42374 2.881 14.404 29.433
3 2.680 13.402 55.776 2.680 13.402 55.776 2.589 12.946 42378
4 1.775 8.877 64.653 1.775 8.877 64.653 2.447 12.235 54.613
5 1.611 8.053 72.706 1.611 8.053 72.706 2.407 12.037 66.650
6 1.022 5.108 77.814 1.022 5.108 77.814 2.233 11.165 77.814
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Table 5. Matrix of rotated data and factor load

People Factor
1 2 3 4 5 6
Specialist number 4 0.874 .148 .090 076 -029 214
Specialist number 6 0.760 .091 317 223 .087 -.060
Specialist number 18 0.716 462 054 .189 -020 .105
Specialist number 8 0.656 336 179 446 136 -285
Specialist number 13 0.233 835 -172 155 -.099 177
Specialist number 15 0.293 822 107 -.092 059 226
Specialist number 9 0.073 624 -245 -249 540 230
Specialist number 11 -0.401 580 324 084 240 -305
Specialist number 20 -0.099 .004 -.887 053 230 015
Specialist number 1 -0.118 .006 -784 -.105 -189 123
Specialist number 10 238 -.048 768 -054 224 198
Specialist number 2 -071 .061 126 -.835 207 .001
Specialist number 5 -172 -102 017 -.820 012 -220
Specialist number 3 320 016 240 707 .143 177
Specialist number 7 .061 118 .050 -121 817 -086
Specialist number 19 107 -192 -014 -016 .809 -055
Specialist number 12 -152 227 309 150 .589 112
Specialist number 16 064 229 .165 .082 158 .866
Specialist number 17 -203 500 -026 275 -067 701
Specialist number 14 344 -.060 -220 220 -342 .681

Table 6. The mental model of specialists in the design of therapeutic spaces to reduce patients’ depression

Experts' point of view Number of people

The content of the factors

Mental pattern

First view 4,6,18,8 The creation of still and flowing water on the site, the Natural
presence of water at different levels, the sound system through environment
the presence of water, the diversity of vegetation in terms of
type, texture and color, the use of plants at different levels.
The second view 13,15,9,11 Creating purposeful collective open space, environment Targeted sociable
interactivity space
The third point of view 20,1,10 Variety of materials in covering surfaces, variety of space on Diverse space
different levels, variety of light, variety of colors
The fourth point of 2,5,3 Proper view and view through proper orientation of the Visual Comfort
view building, provision of ambient lighting through natural and
artificial factors, control of daylight, creation of shadow
spaces and play of light, energy efficiency
The fifth point of view 7,19,12 Structure of closed spaces including spatial continuity, Logical sequence
functional separation, order and legibility of space, visibility
The sixth point of view 16,17, 14 Physical comfort, mental comfort safe space
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Fig. 4. Diagram of effective factors in the process of designing therapeutic spaces to reduce patients’ depression based
on the mental model of specialists
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: Urban spaces have experienced significant
Received 2024/01/16 transformations over time, resulting in both physical and functional deterioration. In
Revised 2024/03/30 irecent years, governmental and municipal entities have implemented various strategies
Accepted 2024/04/25 §to revitalize and reconstruct these deteriorated urban areas. However, the substantial
Available Online  2024/12/25 ivolume of deteriorated structures, coupled with the partial and prolonged execution
i of projects, underscores the inadequacy of these approaches. According to available
Keywords: gstatistics, approximately 1,350,000 hectares of deteriorated and informal settlements
Driver Forces i exist within the country’s urban areas, accommodating around 20 million individuals. This
Community-Led Regeneration i situation presents a critical challenge due to two primary concerns: firstly, residents are
Distressed Area i susceptible to damages from natural hazards such as earthquakes and floods because of
Livability gsubstandard construction quality; secondly, these residents are more vulnerable in terms

Anjirab Neighborhood in Gorgan i ofincome, employment, and access to services compared to other urban dwellers. The lack

i of sufficient funding, inadequate collaboration among various institutions, structural and

infrastructural instability, use of non-standard materials, absence of desirable construction

i qualities, and environmental degradation highlight the urgent need for policies focused on
e o i regeneration and resilience enhancement of these settlements. Anjirab, a neighborhood
{in the city of Gorgan, serves as an example of an informal settlement. Like similar
ineighborhoods, it is characterized by a heterogeneous population, unauthorized and
i non-standard constructions, employment in informal sectors, poverty, low income, high
gimmigration rates, and a diverse demographic structure. As generations and the socio-
i cultural composition of this community evolve, so do the expectations and demands
i of these low-income groups. Since this neighborhood was built by immigrants without
i adhering to architectural and urban planning principles, the current study aims to identify
%the factors influencing its livability.

ETHODS: This article aims to identify and categorize the drivers of community-led

Q regeneration in Anjirab neighborhood to enhance its livability, utilizing a structured

{analytical approach. Theoretical data were obtained through bibliographic research,

i while empirical data were gathered via a Delphi technique survey. The statistical sample

i consists of 20 urban experts selected through purposive sampling. The development

%drivers encompass 44 driving forces across five dimensions: economic, social, physical,

{institutional-management, and environmental, analyzed through the Cross-impact
i analysis method in MICMAC.

Number of References

9 {™INDINGS: The system environment analysis reveals that 218 factors exhibit tertiary
{0 relationships, indicating significant interaction and mutual influence among key drivers.
:§Further research findings suggest that the driving forces are dispersed in a complex,
{intermediate state concerning their influence and effectiveness, with clustering patterns

Number of Tables i showing a concentration of drivers in the independent sector. Of the 44 driving forces,
7 inine have a substantial impact on the future state of community-led regeneration in the
§:Anjirab neighborhood: organized local organizations, attraction of regeneration funds, the
| R T T T PRI PO T P PO ITPPOOIIPPOTIRPORY ]
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?atﬁtudes and knowledge of city managers, inclusion of community-led regeneration in
i urban plans, establishment of specific regulations for regeneration, alignment of plans
i with residents’ needs and lifestyles, strengthening the role of neighborhood councilors,
genhancement of the land’s economic value, and allocation of government funds.
i Systemically, these forces aim to improve urban environmental quality, positioning them
i as the most effective and critical drivers.

ONCLUSION: This research aims to identify the drivers influencing the future state

of community-led regeneration in Anjirab neighborhood of Gorgan, with the goal of
¢ improving its livability. The findings indicate that the general pattern of dispersion of the
studied drivers, based on mutual effects analysis, reveals an unstable environmental system.
i These drivers display a complex and intermediate state in terms of effectiveness. Clustering
i analysis shows that the drivers are primarily concentrated in the independent forces
i sector. Among the 44 driving forces, nine have a key impact on the future of community-led
regeneration in Anjirab, with a focus on enhancing livability. The results suggest that the
i growth and development of community-led regeneration in Anjirab require well-organized
i local organizations. These organizations can strengthen communication between residents
{and improve coordination of regeneration activities. Furthermore, attracting financial
resources from both domestic and international sources is essential. These funds would
 facilitate the implementation and improvement of neighborhood regeneration plans and
i the creation of necessary infrastructure. The attitude and knowledge of city managers
fare crucial to the success of community-led regeneration. City managers must possess
%a deep understanding of community-led regeneration concepts and the skills necessary
ito implement related plans. Additionally, integrating community-led regeneration into
i urban planning is vital. Urban plans should not only address the needs and challenges of
i residents but also promote local community strength and solidarity. The establishment of
 specific laws to support community-led regeneration is also essential. These laws should
provide the necessary motivation and support for regeneration activities while addressing
i local needs and challenges. Plans should be tailored to the needs and lifestyles of the
i residents, ensuring that design and implementation processes are aligned with their
i desires and requirements. Strengthening the role of neighborhood councilors can also
significantly support community-led regeneration and improve livability. Councilors, who
i are local residents, can leverage their social credibility to effectively mobilize opinions,
communicate with residents, and act as a liaison among all stakeholders.

i HIGHLIGHTS:

- Identifying the key drivers affecting the state of community-led regeneration.

i - Classification of development driving forces in 5 dimensions including economic, social,
i physical and institutional-managerial and environmental and processing them with
i structural interaction analysis method in MICMAC.

- Presenting suggestions for the realization of community-led regeneration in order to
i improve the livability of Anjirab neighborhood in city of Gorgan through the identified
i key drivers.
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Table 1. Terminology of “Urban regeneration” by separating literal meaning, conceptual meaning, purpose principles
and time of action

Concept Literal meaning Conceptual
(Equivalent) meaning
(Definition)
Regeneration - Recreation and -Creating a new
modermization. urban space by
- Generation preserving the main
extension and spatial features
rebirth. (physical and
- Renewing and functional) of the
updating. old.

-Presenting a
different personality
and identity.

Purpose Principles Action time
-Recreating the - Preserving the - Continuous.
space with the characteristics of -Temporary and
characteristics of the urban values. long-term.

-ancient values of - Creating new

the space. features that fit the
- Improvement, needs of the day.
renovation and - Recreating old
reconstruction values to respond to

- Personality and contemporary needs.
finding an
independent
identity.
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Table 2. Primary drivers influencing the state of community-led regeneration of Anjirab in the city of Gorgan

Dimensions

Drivers

Var01.
Var02.
Var03.
Var04.
Var05.

Economic

Attracting funds for regeneration

Enhancing the economic position and value of land
Reducing interest rates on residents' loans

Creating capacity to increase residents’ income
Exchange rate stability

Var06.
Var07.
Var08
Var09.
Varl0.
Varll.
Varl2.
Varl 3.
Varl4.
Varl5.
Varl6.
Varl7.

Social

Attracting private investment
Gaining residents’ trust

. Creating collective/public spaces

Aligning plans with residents’ needs and lifestyles

Ensuring residential security

Presence of a sense of place attachment

Raising awareness of citizens' rights

Engaging stakeholders in urban decision-making

Enhancing social capital

Attracting cultural industries

Organized local associations

Strengthening neighborhood identity and cultural characteristics

Varl 8.
Varl9.
Var20.
Var21.
Var22.
Var23.
Var24.
Var25.

Physical

Enhancement of urban appearance and landscape

Distribution of urban land use

Development of communication infrastructures

Expansion of streets and improvement of the transportation system
Application of rapid construction technologies

Improvement of infrastructure facilities

Mixed-use urban development

Access to urban services and facilities

Var26.
Var27.
Var28.
Var29.
Var30.
Var31.
Var32.
Var33.
Var34.
Var35.
Var36.
Var37.
Var38.

Institutional-management

Observance of urban principles and regulations

Creating a foundation for private sector involvement

Attitudes and knowledge of urban managers

Emphasis on community-based regeneration in urban plans
Strengthening the role of neighborhood councils

Research and studies

Strengthening and expanding urban resilience

Allocation of government budget

Issuance of ownership deeds

Balanced coordination between the judiciary and the municipality
Public awareness of property acquisition laws and mechanisms
Enactment of specific laws for community -based regeneration
Citizens’right to intervene in construction activities

Var39.
Var40.
Vard1.
Var4?2.
Var43.
Vard4.

Environmental

Development of green and sustainable technologies
Use of renewable energy sources

Waste management and effective recycling
Environmental sustainability

Urban sewage system

Reform of environmental laws and regulations
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Fig. 5. Unstable system
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Fig. 6. Stable system
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Fig. 3. Map of political divisions and location of
Anjirab neighborhood in Gorgan city
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Fig. 4. The area of Anjirab neighborhood in Gofgan
(Anjirab neighborhood assessment report, 2019)
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Table 3. Primary analysis of matrix data and mutual effects of drivers

Indicator Dimension of  Number of The number  The number  The number The number  Total  Degree of
matrix Repetition Zero of One of Two of Three fullness
Amount 44 2 1002 348 368 218 1936 91/45
Table 4. The degree of desirability and optimization of the matrix
Receptivity Influence Rotation
98 % 98 % 1
100 % 100 % 2
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Fig. 7. Dispersion of drivers influencing the future
state of the community-led regeneration of Anjirab
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Table 5. The level of direct and indirect effects of drivers on each other

Rank Driver Direct Influence Driver Direct Susceptibility Driver Indirect Influence Driver Indirect Susceptibility
1 Varl 6 437 Var29 494 Varl 6 422 Var29 484
2 Var01 425 Var07 408 Var29 388 Var07 408
3 Var28 397 Var37 379 Var01 370 Varl4 382
4 Var29 385 Var27 362 Var28 369 Var37 377
5 Var37 373 Var06 345 Var37 368 Varl0 355
6 Var09 322 Varl4 339 Var30 363 Varl3 343
7 Var30 322 Varl0 322 Varl3 324 Var27 334
8 Var02 316 Var04 310 Var09 319 Var06 331
9 Var33 316 Varl3 293 Var02 296 Varl6 316

10 Varl3 299 Var01 276 Var38 292 Var04 315
11 Var23 287 Varl 6 276 Var33 288 Var30 311
12 Var04 264 Var09 270 Var04 284 Var08 291
13 Var27 258 Var02 258 Var07 282 Var09 285
14 Var07 253 Var30 258 Varl2 271 Varl1 282
15 Var38 253 Var33 247 Varl4 271 Varl7 271
16 Varl2 247 Var08 241 Varl7 263 Varl2 268
17 Varl7 241 Varll 241 Var23 256 Var02 261
18 Var03 235 Varl8 241 Var08 252 Var01 243
19 Var08 230 Var23 241 Var03 252 Var38 227
20 Var34 230 Varl7 235 Var34 243 Var34 222
21 Varl4 224 Varl2 230 Varll 242 Var26 215
22 Varl9 218 Var25 230 Varl5 237 Var25 209
23 Var21 218 Var26 230 Var27 237 Varl 8 207
24 Varl 5 207 Var34 230 Varl0 229 Var03 206
25 Var20 207 Var31 212 Varl9 207 Var31 204
26 Var39 207 Var32 212 Var21 204 Var33 199
27 Varl1 201 Var38 201 Var06 195 Var23 196
28 Var06 189 Var03 195 Var25 179 Var32 195
29 Varl0 189 Var21 166 Var20 178 Varl 5 192
30 Var25 184 Varl 5 161 Var3 1 168 Var36 175
31 Var40 166 Var36 161 Var39 167 Var28 171
32 Var31 155 Var22 155 Varl8 146 Var35 158
33 Var32 155 Var20 149 Var36 137 Var2 1 155
34 Var26 149 Var24 149 Var32 136 Var24 154
35 Var36 138 Var28 149 Var40 134 Var20 140
36 Var44 138 Var39 149 Var26 133 Var22 137
37 Varl 8 132 Vard4 149 Var22 132 Varl9 130
38 Var22 132 Var35 143 Var44 115 Var44 120
39 Var42 132 Var4 1 143 Var42 114 Var39 115
40 Vard3 126 Var42 143 Var05 113 Vard 1 103
41 Var41 115 Varl9 126 Var35 109 Var42 100
42 Var35 109 Var40 126 Var43 100 Var40 82

43 Var05 103 Var43 103 Var41 97 Var43 76

44 Var24 97 Var05 28 Var24 96 Var05 31
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Table 6. Clustering of drivers influencing the future state of community- led regeneration of Anjirab neighborhood in

Gorgan
Type of Driver Drivers
Influential e Enhancement of land position and economic value
e Improvement of infrastructure facilities
e  Attitudes and knowledge of urban managers
e  Strengthening the role of neighborhood councils
e Allocation of government budget
Dual e  Attracting funds for regeneration
e  Aligning plans with residents’ needs and lifestyles
e Engaging stakeholders in urban decision-making
e Organized local associations
e Emphasis on community-based regeneration in urban plans
e  Enactment of specific laws for community-based regeneration
Regulatory -
Susceptible e Creating capacity to increase residents’ income
e  Attracting private investment
e  Ensuring residential security
e Enhancing social capital
e Creating a foundation for private sector involvement
Independent e Reducing interest rates on residents' loans
e Exchange rate stability
e  Creating collective/public spaces
e Presence ofa sense of place attachment
e Raising awareness of citizens' rights
e  Attracting cultural industries
e  Strengthening neighborhood identity and cultural characteristics
e Enhancement of urban appearance and landscape
e Distribution of urban land use
e Development of communication infrastructures
e Expansion of streets and improvement of the transportation system
e Application of rapid construction technologies
Mixed-use urban development
e Access to urban services and facilities
e  Observance of urban principles and regulations
e  Research and studies
e  Strengthening and expanding urban resilience
e Issuance of ownership deeds
e Balanced coordination between the judiciary and the municipality
e  Public awareness of property acquisition laws and mechanisms
e Citizens’right to intervene in construction activities
e Development of green and sustainable technologies
e Use of renewable energy sources
e  Waste management and effective recycling
e Environmental sustainability
e Urban sewage system
e Reform of environmental laws and regulations
Goal -
Risk e Enactment of specific laws for community-based regeneration
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Table 7. Key drivers affecting the state of community- led regeneration of Anjirab neighborhood in Gorgan

Rank Drivers (Direct and Indirect)
Drivers Direct Direct Indirect Indirect
Influence Susceptibility Influence Susceptibility

1 Organized local associations 437 276 422 316

2 Attracting funds for regeneration 425 276 370 243

3 Attitudes and knowledge of urban managers 397 149 369 171

4 Emphasis on community-based regeneration in 385 494 388 484
urban plans

5 Enactment of specific laws for community-based 373 379 377 368
regeneration

6 Aligning plans with residents’ needs and lifestyles 322 270 285 319

7 Strengthening the role of neighborhood councils 322 258 263 311

8 Enhancement of land position and economic value 316 258 296 261

9 Allocation of government budget 316 247 288 199
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Revised 2024/03/12 : boundaries to present a display of the city’s social life. Since the quality of urban spaces directly
Accepted 2024/05/07 §affects the level of people’s engagement within them, creating high-quality urban spaces
Available Online  2024/12/25 iis considered one of the key responsibilities of architects and urban planners. In fact, the
i awareness of construction industry professionals, especially architects and urban planners,
Keywords: i about the direct impact of each building on the quality of the surrounding urban space is

Urban Space gessential to achieving a city with high-quality public spaces. This study aims to identify the

Spatial Quality role of the Hakim Mosque in Isfahan as an influential element in the surrounding urban space,

Contextualism : focusing on how it contributes to enhancing both the physical and non-physical qualities of

Hakim Mosque of Isfahan gthe area. The authors believe that the findings of this research, in addition to highlighting the
i ability of buildings to enhance urban public spaces as small urban components, can serve as
a valuable case study for further research by architects and urban planners interested in this
i topic.

ETHODS: In this study, the prominent entrances of the Hakim Mosque in Isfahan on the
e You device o scan. west, north, and east sides of the building—connecting the architectural space to the
%urban spaces of Hakim Mosque Street, Bagh-e-Qalandar Passage, and Hakim Mosque Alley,
§respective|y—were selected for a more detailed study. The research method was a semi-
%structured interview, and the data collected from interviews with 160 citizens present in the
urban space around the Hakim Mosque at different times during the week were summarized
i using Maxqda software. The data were then categorized in three stages: open coding, axial
i coding, and selective coding, to facilitate the study and analysis of the results.

INDINGS: The data extracted from the interviews were compiled and presented in the
{0 form of 24 coherent concepts as examples of the architectural role of the Hakim Mosque
§in enhancing the quality of the surrounding urban space. These 24 concepts were then
i consolidated and presented as 12 criteria representing the architectural impact. These criteria
include: the role of architecture in promoting culture in urban space, the role of architecture
Number of References iin the legibility of urban space, the role of architecture in inducing a sense of place in
§urban space, the role of architecture in engaging human senses in urban space, the role of
i architecture in adding decorations to urban space, the role of architecture in restoring visual
harmony in urban space, the role of architecture in controlling access from urban space, the
i role of architecture in strengthening the sociability of urban space, the role of architecture in
Number of Figures mixing compatible uses in urban space, the role of architecture in creating safe zones in urban
21 i space, the role of architecture in providing safety in urban space, and the role of architecture
§in ensuring climate comfort in urban space. In the final stage of categorizing the research
i results, the axial codes were grouped into four main categories (selective coding): perceptual
%components, spatial components, physical components, and functional components.

Number of Tables ONCLUSION: Since the examples related to the role of architecture in strengthening

3 the sociability of urban space, the role of architecture in the legibility of urban space,
§the role of architecture in inducing a sense of place in urban space, and of course the
§ro|e of architecture in creating safe zone urban space were the most repeated among
ithe interviewees’ opinions regarding the role of architecture in Isfahan Hakim Mosque in

adding quality to the urban space around it, these four components can be considered as
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?the strengths of the architecture of Isfahan Hakim Mosque in constructive interaction with
i the urban space around this building and focused on it to extract architectural solutions for
i application in planning, designing, and implementing new buildings. Furthermore, based on
i the research findings and in order to achieve the twelve components extracted from it, the
i authors explain how the factors affecting construction at three levels of legislation (including
the municipal organization, the urban development organization, the national building
regulations organization, the building engineering system, etc.), education and culture
(including universities and educational institutions, architectural competitions, media,
newspapers, etc.), and factors involved in the design and implementation process (including
the designer and executive forces) are influential. For example, we can mention “the use of
technical committees to guide the design process of new building facades” at the legislative
level, “emphasis on the country’s national, cultural, and historical values in the process of
§training specialized personnel” at the level of education, and “regular study of landmark
architectural works in the past and present world in order to increase the level of expectations
of the quality of the living space” at the level of the public who involved in the design and
i implementation process. The examples related to the role of architecture in strengthening
i the sociability of urban space, the role of architecture in the legibility of urban space, the role
i of architecture in inducing a sense of place in urban space, and the role of architecture in
i creating safe zones in urban space were the most frequently mentioned in the interviewees’
opinions. These opinions were specifically about the role of the Hakim Mosque in Isfahan in
enhancing the quality of the surrounding urban space. As a result, these four components
can be considered as the strengths of the architecture of the Hakim Mosque. They reflect
{its constructive interaction with the urban space around the building. These strengths can
be used to focus on extracting architectural solutions for application in the planning, design,
and implementation of new buildings. Furthermore, based on the research findings and in
order to achieve the twelve extracted components, the authors explain how factors affecting
§construction influence three levels: legislation (including the municipal organization, urban
planning organization, national building regulations organization, engineering system,
%etc.), education and culture (including universities, educational institutions, architectural
%competitions, media, newspapers, etc.), and factors involved in the design and execution
i process (including the designer and executive staff). For example, at the legislative level,
i “the use of technical committees to guide the design process of new building facades” can
i be mentioned; at the educational level, “emphasizing the national, cultural, and historical
values of the country in training specialized personnel” is important; and at the level of the
public involved in the design and implementation process, “the regular study of landmark
architectural works from the past and present to increase the expectations for the quality of
living spaces” should be emphasized.

{ HIGHLIGHTS:

- Extracting architectural solutions to improve the quality of the public space around mosques
i by studying and checking people’s opinions.

- Classification of research findings in three levels of examples, criteria and components.

i~ Providing suggestions to achieve the qualities mentioned in the text at three levels:
legislation, education and culture, design and implementation.
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Fig. 3. Number of interviewees by gender
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Table 1. Introducing the western, northern and eastern entrances of Hakim Mosque and their location around the
building
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The location of the entrances on the 3D image of the mosque
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The location of the entrances on the plan of the mosque
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Fig. 6. Scattering of interviewees’ votes based on age
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iy Legarme cdimlas 45 00iiS a8 1 0 £F ol 4o
PS8 S Ae il Blaae OO
aS Cwl oad o Lil Ly 0,510 8 (60— slad a
g0l lwlis )5 b v gla—as OVY o ol 5l
0d—ds 0, 5,50 OV ggazme 3l Wl g A FuS
(=Sl gloaceasS Jud 0o A (il g
d—d 0y A0 lad slaceaS J 3o, o Ve
Lguu_,_a,.f J._;¢ Sy9—=o Y-V 9 qu_..JLf 6me.cz.5
LT 50 i el 00 (goaiwd (60, Skas
FAe a s Legame idmlas 0 oaiSes b 0,0 AF
A SRS )0 S S (Rl Bla—as
3las cwl ool o,lil Lo o, 516 5 o0 sload
g ol plwlis )5 b wg Gloas Y. (o ol
od— oLl 5,90 FY- Eg—ora 3ailea s 6)&.?&5
(=Sl sloacaS 030,56 WY (Ll ey
=3 0, VAR ((mlad lacaS 30,5 V0
cleocaasS | 530,60 2 V0F 5 o J5 slacuas

(O JS8) el ool (gumsdiwd (60, Slos

M Perceptualll Spatial M Physical I Functional
307
189
153 156
85 99 "
20 —§
| . ==
Woman Man

Fig. 5. Distribution of interviewees’ votes based on
gender

S ol gossmolid 358 sl aaidl
slaieds Al o 0 S s gl
sfas0 o L ol s p—o sload 6o, Slee
2 a S I e el ar sl oy GBas dsaslas
s d g o lan 3 sa S S, foya ]
Uy 6t sl eIl (las slaceas
94—t LS g9 (mal (LB 5 a7 sl
(O JS_M;) S 039

39 S orn i 5l Blaae OY 4 Lcgesne

0"

LI DR |

C

];. >

G =

[y

[ 1
-

I’

G

I

\o
(73




2
ay

1

9

ay
) J
q

kA

9

&)

s

108-1Y7 Olxio /Y o 5loi - 10 0598 A Fo¥ (lunoy g Wb

s ! 05

—STy0l Lo 31 T ygmbl puy (6 ot (GLad

S lad jo Sob 8 iyl yo Ly i

B 699y8 4cs 0, Ly S aistailas 5l S
cals slael (A JS—i) Jla—is (699,99 (Y JS—3)
colai o dadl ol oz S oo (slagl il oslizooh
L;/)_: ‘QLL}_‘}//'JQ[;ZOJ-«MJWJ/&'/Q‘L«&‘M
el GBu]

S Ly o9 Jlgiwh a s wfiae (oS

Glame a o ppd jladaa ol o 5l WIw b
ol &l— QT)od;;iyémjL:.gQ_ﬂ o]
Sy—e VoV 5l mlbdiges Lo o8 & ol «oulo
3 BN ddaslas bowg sa o, il Gl _as
G sldd jo S b L)l o Ly (i 9)9
Lgl.:o‘r.ialii.} s )5_loQLo.:o el 005 Q—| Q?—“‘)ﬁ.
(Sy—ho (50,95 4 by e Sy sldS )0 5 )l9—0

aslasls ol el o (6 4 glad (60, Slae oS
Sl g (olosw! s

Bla—as VY- 0 i _>las slwodls goupe

cload oy isncaaS o eges ga—l id )

ilep S8 a5 gl Ol Gl s r—2

35 plhe ol slplie S Ly e
(8 9—2w0 6)1.:\_?..\5) (AW 4_]9.a.n V'Y o6

N TR R I B
5950 SLbLS | elol s a0 )Ll (sLnalyie
6o Sdes 5 ol ((mlad ((STyol e )lee
a5 Jb s ol gana s (‘ru.w; &, la5as)
Jsarz 55 Lmosls (6,505 (sog o jl oslo o
a aalol o Lsailgo 2 il asily GLs5L Y

] o..\_n] J_...a_a.v

Table 2. An Example of Open, Axial, and Selective Coding in the Interpretation and Analysis of Interviews

Open Open coding The text of the interviewee's comment
Coding Using the visual potential of the elements Hakim Street is full of new and old buildings. But this mosque is still
used in the facade ofthe mosqueto createan  one of the most significant and is used in addressing.
urban sign
Creating  transparency and  visual It happened to me that I left my house and when I was passing by
permeability from the outside of the this route, I entered the building after seeing the courtyard of the
building towards certain spaces inside it ~ mosque.
Donating a part of architecture to the utban  Even when the mosque is closed, you can sit by the door and talk to
space with the aim of increasing social a fellow citizen.
interactions
Axial Axial coding Open coding
Coding “The 1ole of architecture in strengthening  Donating a part of architecture to the urban space with the aim of
the sociability of urban space increasing social interactions
Trying to turn the entrance space into a place for people to stop and
rest
The role of architecture in the legibility of Using the visual potential of the elements used in the facade of the
urban space mosque to create an urban sign
Using the potential of the entrance area of the mosque in attracting
people and creating an urban sign
The role of architecture in improving the Using doors and windows facing quiet streets
safety of the space Avoiding the creation of blind spots in the urban space due to the
design of the external wall of the building
Selective Selective coding Axial coding Open coding
Coding Conceptual The role of Using national and religious concepts and symbols in the
architecture in architectural design of the mosque building
promoting culture in Referring to the historical and cultural history of the society in the
urban space decoration of the mosque
The role of Using the visual potential of the elements used in the facade of the
architecture in the mosque to create an urban sign
legibility of urban Using the potential of the entrance area of the mosque in attracting
Space people and creating an urban sign
Functional The role of Donating a part of architecture to the urban space with the aim of

architecture in
strengthening the
sociability of urban
space

increasing social interactions

Trying to turn the entrance space into a place for people to stop and
rest

The role of
architecture in mixing
compatible uses in
urban space

Flexible design of the space in order to continue the religious
ceremony from the urban space to the inside of the building

Placement of business units with compatible use in directions
facing the street
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Fig. 10. Green space at the entrance of Hakim Mosque
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Fig. 7. The role of religious expressions in the
decoration of the eastern entrance of Hakim Mosque
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entrance of Hakim Mosque
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Fig. 13. Decorations of the western entrance of Hakim
Mosque
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Fig. 11. View tunnel at the northern entrance of Hakim
Mosque from the urban space around the building
towards the courtyard of the mosque
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Fig. 12. Water pond at the entrance of Hakim Mosque
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Fig. 15. The predominance of blue color in the tiling of
the northern entrance of the Hakim Mosque is related
to the spiritual identity of the mosque
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Fig. 14. The body of the Hakim Mosque in the role of
limiting the space of the northern passage
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Fig. 17. Using the mosque’s chapel to hold the Itikaf
ceremony

Fig. 18. A view of rooms that located on the north side
of Hakim Mosque
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Fig. 16. The old platform of eastern entrance of the

Hakim Mosque
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Fig. 21. Interstitial space at the northern entrance of
Hakim Mosque
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the facade of the mosque
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Table 3. The role of Hakim Mosque in enhancing the quality of the urban space around it

architecture in
strengthening the
sociability of urban
space

increasing social interactions

Trying to turn the entrance space into a place for people to stop and
rest

The role of
architecture in
mixing compatible
uses in urban space

Flexible design of the space in order to continue the religious
ceremony from the urban space to the inside of the building

Placing commercial units with compatible use facing the street

The role of
architecture in
creating safe zone
urban space

Using openings in windows facing quiet streets

Avoiding the creation of blind spots in the urban space due to the
design of the external wall of the building

The role of
architecture in
providing safety in
urban space

Using an entrance with a good view of the passage at the exits of the
mosque

Concept  Component Template Example
Conceptual The role of The use of national and religious concepts and symbols in the
architecture in architectural design of the mosque building
prorr&;)}‘;l;lfscu;tcl;re n Referring to the historical and cultural history of the society in the
p decoration of the mosque
The role of Using the visual potential of the elements used in the facade of the
architecture in the ~ mosque to create an urban sign
legibility of urban . . . .

2 g1t lstyace u Using the potential of the entrance area of the mosque in attracting
°;‘ p people and creating an urban sign
s Spatial The role of Retracting the wall of the mosque from the public traffic route in order
E architecture in to emphasize the special use of the building
g i i f . . - .
3 l?iicfziri):in:eaze Creating transparency and visual permeability from the outside of the
) P p building towards certain spaces inside it
=
g The role of Using architectural elements such as water ponds to strengthen the
° architecture in using sense of spirituality
= .
E hun:sgns:nzfése m Designing the form of the mosque with the aim of strengthening the
é 4 P sound of Azan inside and outside the building
2 Physical The role of Using the maximum power of materials in the outer wall in order to
= architecture in create variety in the texture
s adding decorations o Applying tiling techniques to create patterns on the facade of the
= urban space S
5 building
%D The role of Designing the skyline of the building in order to improve the visual
2 architecture in proportions of the adjacent buildings
g . .

t 1 . : : - o
E h;;sn(())rringigljrbaan Using materials compatible with the context and avoiding the use of
2 sgace incompatible materials with the use of the building
-]
=
P The role of Orientation of the mosque building in order to facilitate access for
g architecture in citizens
1= .
= ffoor;lt:§él$%:;§ezze Placing the entrances of the mosque according to the volume of traffic
z P on each side of the building
on
5 Functional The role of Donating a part of architecture to the urban space with the aim of
=
=
)
=
=
E
2
=
)
2
9
2
=
2
<
S
=]
2
g
-]
=
[

Avoiding the use of materials with the risk of falling at the height of
the facade

The role of
architecture in
climate comfort in
urban space

Provision of a porch at the entrance of the mosque to protect people
from the rain

Using the Sabat pattern in the passage and the high walls of the
building to cast shadows on the path
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ARTICLE INFO Extended ABSTRACT

Article History: . ACKGROUND AND OBJECTIVES: Throughout the history of human thought, numerous
Received 2024/05/25 theories have emerged concerning the essence of architecture, its fundamental
Revised 2024/07/29 i components, and the role and significance of each element. These theoretical perspectives
Accepted 2024/09/30 ihave profoundly influenced how architecture is conceptualized, practiced, and taught.
Available Online  2024/12/25 i Dominant paradigms such as formalism and strict functionalism, for example, often reduce

{architecture to a purely visual or utilitarian construct—one that functions merely as a

Keywords: physical container for human activity. Such reductionist views tend to overlook the fixed
Geometry iand multidimensional nature of human beings, whose needs extend beyond the material
Architecture §to encompass emotional, sensory, intellectual, and spiritual dimensions. As a result, these
Meaning i perspectives fall short of addressing the full richness of human experience and hinder
Perception {architecture’s potential to contribute to human flourishing. Among the elements that

Four Causes ghave been neglected or insufficiently explored in many of these modern approaches is

ithe concept of “geometry.” Far more than a technical or decorative tool, geometry has
i historically served as a foundational and generative principle in architecture—one that
organizes space, creates harmony, and reflects deeper metaphysical realities. This research
and read the article online i seeks to re-examine the role of geometry within the broader system of creation, and by
i extension, within architectural design, through the lens of Islamic philosophy and thought.
E ’ E gBy adopting this holistic and spiritually grounded framework, the study aims to uncover
. r i the true ontological and functional status of geometry in architecture. Ultimately, it aspires
i to contribute to a richer pedagogical and practical approach to architectural education and
i design—one that is aligned with the innate nature of human beings and supports a more

i meaningful, purposeful built environment.
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ETHODS: Initially, the research examines the definition and position of geometry

across various human schools of thought. Using an interpretive-analytical approach
éand authentic Islamic sources, the study identifies this concept and its place within the
isystem of existence, including architecture, thereby shaping the theoretical framework
iof the research. Through logical reasoning, the roles of geometry in architecture are
i extracted from this theoretical framework. For a comprehensive understanding, the four
i causes of geometry in architecture are identified and examined through a case study of
§:the “House of Kaaba,” a manifestation of divine architecture.
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INDINGS: The indicate the following:

- Efficient Cause: Geometry organizes architectural elements into a unified whole for

2 human use, aiming for the perfection of human life.

i~ Final Cause: Geometry conveys meaning aligned with the architectural function, guiding

individuals towards worship and understanding.

i - Material Cause: The element of “space,” which must possess specific characteristics and

i features in each building, proportional to its function and human perceptual powers.

2 i~ Formal Cause: The limiting and distinguishing aspects of space (such as floors, ceilings,
and d
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|
: meaning, leading to the creation of a unique internal and external volume, decorated with
i appropriate arrangements.

ONCLUSION: This research underscores the profound significance of geometry in the
; realm of architecture, particularly through the lens of Islamic thought. By exploring
i the theoretical foundations and practical applications of geometry, the study reveals
gits essential role as the primary generator and organizer of architectural elements.
§The identification of the four causes—efficient, final, material, and formal—provides a
i comprehensive understanding of how geometry shapes and enhances architectural design.
i The case study of the Kaaba exemplifies the divine and functional aspects of geometry,
demonstrating its capacity to harmonize architectural elements, convey meaningful
i symbolism, and create spaces that cater to both human perceptual powers and spiritual
i needs. This holistic approach not only enriches the sensory and spiritual dimensions of
{ human life but also offers a robust framework for contemporary architectural practice.
Ultimately, this research advocates for a renewed emphasis on geometry in architectural
i education and design, promoting a more integrated and meaningful approach that aligns
i with the holistic nature of human existence.

{ HIGHLIGHTS:

i - Providing a detailed cognitive understanding of the nature and functions of geometry in
architecture from the perspective of Islam, based on the Four Causes.

- Operationalizing and presenting the application method of geometry in architecture
i grounded in the concepts derived from the research.
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Fig. 1. The Dialectic of Opposing Names and Its
Manifestation in Architecture and Urban Planning
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Table 1. Corresponding Levels of Existence, Nominal, Geometric, Semantic, and Perceptual

Levels of Corresponding  Nominal Semantic Geometry Geometrical levels  Quiddity Perceptual
existence noun level level type corresponding to level
the existential
level
The World of Hova Essence Inability to Non- Point (Non- Perceptual impossibility
Hahut (The perceive manifestation manifestation)
station of the meaning
Divine
Essence)
The World of Allah Names of Meaning Reasonable Line (Size- The truth Level of
Lahut (The Essence geometry magnitude) ofthe thing intellect
station of (rational
names and perception)
attributes)
The World of Khalegh Names of Concept Surface (plane The story Level of
Jabarut (The attributes geometry - of the thinking
world of proportion - object (Obtained
Intellect) evenness) through
intellectual
reasoning)
The World of Baari Names of  Qualification Perceptible Volume (Spatial Object Level of
Malakut (The verbs geometry geometry) binding conscience
world of
exemplum)
The World of Mosaver Verbs Face Face (Material- Object Level of
Nasut (World sensual face) realization sensation
of Senses) (Perception

with the senses)
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Table 2. Comparison of two types of space dependent to humans (Perceptual) and independent from humans
(Scientific) (Noghrekar, 2011)

Two types of views on

Characteristic

In existential

In psychology

In sociology

In architecture

space in architecture philosophy
Perceptual space Relative, polar, Heidegger Jean-Pierre Piaget ~ Gaston Bachelard Schultz
(Human-dependent inhomogeneous,
space) time-dependent
Scientific space Characteristic In classical In modern In physics In architecture
philosophy philosophy
Not Cartesian, Absolute, non- Plato, Euclid Descartes Newton, Ptolemy  Mies van der Rohe,
depended Euclidean polar, Gropius, Skidmore
on mathematical homogeneous, and...
Human space time-independent,
identical, and
axiom less
Non- Relative, Aristotle Kant Einstein, Gideon, Eisenman,
Cartesian, multipolar and Heisenberg Frank Gehry, Zaha
non- multiaxial, non- Hadid
Euclidean homogeneous,
mathematical ~ without qualitative
space characteristics,
field
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1| 2-When man is mobile, spatial- -— | P moving (rational
geometric ideas must be man powers)
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The human point of
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space of nature) ..
spiritual heart

Spatial-geometric ideas suitable for the journey
from the exterior to the interior, from form to
meaning, from plurality to unity, and from
horizons to selves (transcendental art)

Fig. 2. Appropriate geometry for each of the tools and perceptual methods of humans in architecture
(Noghrekar: 2011)
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: Today, the integration of new technologies in
Received 2023/04/09 architectural education will lead to improved learning, improved student skills,
Revised 2023/09/03 iincreased participation, greater creativity, more positive attitudes toward courses and
Accepted 2023/11/14 ifuture careers, and greater interest and participation of instructors in classes. In the
Available Online  2024/12/25 i current era, one of the most significant emerging technologies in architectural education
fand the training of professional architects is Building Information Modeling (BIM). BIM
Keywords: represents a major advancement in the fields of architecture and construction, marking a
Architectural Education i shift from traditional two-dimensional drawings to intelligent three-dimensional models
Building Information Modeling Ethat are goal-oriented and data-driven. Unlike conventional design environments that
(BIM) irely on geometric shapes such as lines, squares, and circles, BIM utilizes architectural
Istanbul Technical University i components like walls, doors, and windows, offering a more integrated and realistic

Tabriz Islamic Art University Edesign process. Considering the growing importance of applying such technologies in

i architectural education, the aim of this study is to evaluate the capacity for adopting new
:technologies, with a particular emphasis on BIM, in architectural education at Istanbul
i Technical University and Tabriz Islamic Art University.
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ETHODS: This study employs a mixed-method approach, combining both
: quantitative and qualitative methods, with an applied purpose and a descriptive-
i analytical nature. For data analysis, Structural Equation Modeling using AMOS software
iand Q factor analysis using SPSS software were utilized. The statistical population includes
i architecture students and professors from Istanbul Technical University and Tabriz Islamic
gArt University. Based on the Cochran formula, the student sample size for each university
i was determined to be 384 individuals. For professors, using a purposive Delphi method,
ithe sample size was set at 8 for each university. In the first phase of the study, the
i components influencing architectural education, specifically in relation to the BIM model,
gq i were identified. Following this, architecture students were surveyed to assess the quality

of each of these components, and the results were evaluated through structural equation
i modeling using AMOS software. The identified components include educational content
i (EC), educational process (EP), and institutional capacity and professors (ICP). Additionally,
ito explore the factors affecting the acceptance of new technologies such as BIM in
%architectural education, interviews were conducted with professors from the universities
i under study, and the findings were analyzed using Q factor analysis in SPSS.

Number of References

Number of Figures INDINGS: Theresearch findings show that, in the context of integrating new technologies

a such as BIM into architectural education, the critical values for all three variables of
i educational content, educational process, and institutional capacity and professors at
Istanbul Technical University were above 1.96, indicating a statistically favorable condition
iat the 95% confidence level. In contrast, at Tabriz Islamic Art University, only the variable

Number of Tables irelated to institutional capacity and professors exceeded the critical value of 1.96, while
6 ipoth educational content and educational process were found to be in an unfavorable
i state.
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Extended ABSTRACT

?In addition to the quantitative assessment of architectural education at Istanbul Technical

§University and Tabriz Islamic Art University—focusing on the teaching of specialized
i new technologies such as BIM—interviews were also conducted with students to gather
{ qualitative insights.

ONCLUSION: Studies conducted at Istanbul Technical University and Tabriz Islamic

Art University indicate that BIM technology has not yet been incorporated into the
architectural educational content at either university. However, given the existing capacity
i at Istanbul Technical University, the integration of this technology is feasible. Considering
i the necessity of adopting new technologies in architecture and the importance of training
Eprofessional architects, it is essential to enhance the educational content, educational
%processes, and the capacities of universities and their faculty to improve students’
i competencies in architectural principles and their ability to engage with various models
i and methodologies.
¢ While Istanbul Technical University possesses the full capacity to support this process,
Tabriz Islamic Art University faces fundamental shortcomings, particularly in its educational
i content and teaching processes.

{ HIGHLIGHTS:

i - Architectural education at different levels is a form of higher education that has a special
i system due to its role and professional status and unlike many educational fields, it has a
i special method and process.

- Considering the importance of integrating new technologies in architecture education in
i order to improve students’ skills and ease of entering the professional labor market, it can
i be said that architectural education based on the BIM application model is an inevitable
necessity for the training of professional architects.
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Fig. 2. Architectural education based on BIM model

Table 1. Factors influencing architectural education with an emphasis on new technologies (BIM)

Main components

Educational
content (EC)

Educational
process (EP)

Institutional
capacity and
Masters (ICP)

Subcomponents

Objectivity and transfer of external knowledge to the learner EC1, problem-based
learning EC2, familiarity with the method of combining and blending knowledge,
skills, and values EC3, growth of management capabilities and participation in
group work EC4, emphasis on new educational models and technologies such as
BIM EC5.

Constructing meanings and concepts through experience in the learner's mind
EP1, the hierarchy of learning (insight, information processing, and
comprehension) EP2, the educational process based on individualized instruction,
programmatic instruction, and computer-based instruction EP3, assessing
learners' competence at the end of the academic year and education EP4,
evaluating learners' competence in utilizing learned knowledge and competence
in the real workplace EPS5.

Creating appropriate content for learning (in theoretical and practical dimensions)
ICP1, Challenging current ideas of the learner and creating opportunities for
thinking and exploration ICP2, Creating appropriate relationships between actors
such as educators (professors), the institution, and learers ICP3, Professors'
mastery of new models and approaches such as BIM ICP4, Appropriate capacity
of the institution (university) in terms of the existence of workshops and the ICT

References

(Ergenoglu, 2015; Kvan &
Yunyan, 2005)

(Deamer & Bernstein, 2011;
Dojman, 2010)

(Russell et al., 2014; Nikolov
etal, 2016)

environment ICP5, Benefiting from responsible professors to develop learners'

learning ICP6.
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Table 2. Explanatory reliability analysis of independent and dependent variables in structural equation modeling

Variables

CR AVE CA AENT EC EP ICP

Istanbul Technical University
Architectural education with an emphasis on new technologies (AENT) 0.72 0.642 0.84 0.847

Educational content (EC)
Educational process (EP)
Institutional capacity and Masters (ICP)

Tabriz University of Islamic Arts

Architectural education with an emphasis on new technologies (AENT) 0.71 0.629 0.81 0.826

Educational content (EC)
Educational process (EP)
Institutional capacity and Masters (ICP)
*p <0.05.

0.76  0.668 0.80 0.692*  0.825

0.78 0.685 0.79 0.577* 0.582* 0.801 -
0.81 0.701 0.75 0.631* 0.609* 0.625* 0.792
0.73 0.651 0.76 0.581* 0.813

0.75 0.663 0.73 0.615* 0.592* 0.796

0.78 0.682 0.72 0.624* 0.637* 0.656* 0.773
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Table 3. Confirmatory factor structure statistics of the structural relationship between independent and dependent
variables

Variables

x? df P x? /df CFI  IFI RMSEA

Istanbul Technical University

Architectural education with an emphasis on new technologies (AENT) 89239 383 0.000 233 0951 0.927 0.02

Educational content (EC)

903.88 383 0.0002 236 0917 0919 0.03

Educational process (EP)

911.54 383 0.000 238 0933 0942 0.02

Institutional capacity and Masters (ICP)

923.03 383 0.001 241 0925 0938 0.04

Tabriz University of Islamic Arts

Architectural education with an emphasis on new technologies (AENT) 865.58 383 0.000 226 0921 0913 0.04

Educational content (EC)

877.07 383 0.003 229 0938 0.944 0.02

Educational process (EP)

884.73 383 0.001 231 0909 0.926 0.05

Institutional capacity and Masters (ICP)

896.22 383 0.002 234 0947 0.930 0.03

Istanbul Technical University Tabriz University of Islamic Arts

Fig. 3. Architecture of the communication structure of existing capacities in the direction of architectural education
with an emphasis on new technologies

Table 4. Regression coefficient and values of partial indices related to components

University Indicators/Variables Regression coefficient  Critical value P Result
Istanbul Technical University Educational content 0.622 3.14 0.000 Approval
Educational process 0.469 231 0.000 Approval
Institutional capacity and faculty 0.673 3.65 0.000 Approval
Tabriz University of Islamic Educational content 0.347 1.52 0.101  Reject
Arts Educational process 0.318 0.93 0.173 Reject
Institutional capacity and faculty 0.475 2.63 0.001  Approval
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Table 5. Factor analysis matrix and factor classification

Sample
First factor
Sample 3 0.804
Sample 5 0.771
Sample 8 0.759
Sample 10 0.714
Sample 12 0.683
Sample 13 0.659
Sample 1 0.641
Sample 11
Sample 2
Sample 7
Sample 14
Sample 9
Sample 4
Sample 6
Sample 15
Sample 16

Extracted factors Educational organization

Factor

Second factor Third factor

0.781

0.745

0.721

0.673

0.624
0.742
0.701
0.657
0.613

Educational content Professional professors

Table 6. Total variance explained in the Q factor analysis model

Factors Special amount
First factor 3.813
Second factor 2.562
Third factor 1.746

Percentage of variance

Cumulative variance percentage

36.452 36.452
25.638 62.09
17.491 79.581
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Fig. 4. The role of BIM in architectural education and improving students’ skills
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBJECTIVES: The household, asa complex network of architectural
Received 2023/08/28 structures, objects, technologies, energy flows, concepts, and humans, has always
Revised 2023/11/16 i been subject to change. Each of these agents, as active actors, have always played a role in
Accepted 2023/12/19 i changing the home and domestic spaces. Recognizing the agency and role of each of these
Available Online  2024/12/25 i actors in the home network and its changes can help to better understand the household
i as a dynamic and multidimensional institution. While some of these actors are very simple
Keywords: §and have lesser roles and effects in the home network, others are very complex. These
Television i complex actors can cause changes in the material and non-material environment around
Material Culture i them from various aspects Television is one of the most complex actors in the household
Home inetwork, having introduced significant changes to the form, function, and meaning of
Agency of Objects ithe home since its advent. A key reason for its importance lies in the fact that, unlike

%most other domestic elements, television encompasses both a material and a content-
i based dimension and the content-based aspect is even more important than its material
i aspect. Despite the crucial significance of this content dimension, this study focuses on the
material aspect of television, aiming to explore the role of television’s material culture and

Use your device to scan

and read the article online i the extent of its agency in domestic transformations.

i While this subject can be explored across different cultural contexts and temporal-spatial
E T E gframeworks, this research specifically investigates the role of television in shaping the
1 r i houses of Tehran’s middle-class during the first two decades following its introduction in

Iran, that is, from the establishment of the first television network in Tehran in 1958 until
i the Iranian Revolution in 1978.

E ETHODS: This research employs ethnographic methods and thematic analysis. Three
H primary sources of data were utilized: interviews with residents of Tehran during the
i specified period, photographs from family photo albums, and textual and visual content

from lifestyle magazines of that era.
Q i First, using a purposive and criterion-based sampling method, semi-structured, in-depth
{interviews were conducted with twenty individuals who lived in Tehran during the
i specified time period and owned a television set at the time. Family photographs were
i collected from three sources: participants’ personal photo albums, the researchers’ open
gsearch through various individuals’ family albums, and publicly available photos found on
i the internet and virtual social networks.
i Regarding lifestyle magazines, data were gathered from four publications: Etteld’at-e
§Bénuvén, Ettela’at-e Mahane, Ettela’at-e Haftegi, and Zan-e Rooz, all from the relevant
%time frame. Finally, all collected data were thematically analyzed using Atlas.ti software.

Number of References

Number of Figures

21

|
- INDINGS: The findings indicate that in the early years, television faced various internal
and external forms of resistance, most notably ideological and economic, when it was

Number of Tables {introduced to the middle-class homes in Tehran. Despite these challenges, television quickly
0 : found its way into homes, thanks to several key factors that helped make it a normal part
i of everyday domestic life. Among the most significant of these drivers were the connection
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Extended ABSTRACT

?it created between the outside world and the household, the domestication of leisure
§and entertainment, and the availability of television sets through installment payment
i plans. However, once inside the household, television encountered difficulties in finding a
i suitable and ideal placement due to the spatial organization of traditional Iranian houses.
These houses were often characterized by closed floor plans and small, numerous, nested
spaces. The absence of a large, central living area further exacerbated the challenge of
! integrating television into the domestic environment.

i In the early years of television’s introduction, residents determined the placement of the
i television set through a process of trial and error, often guided by advice from popular
magazines. In doing so, they took into account four main categories of considerations:
i functional, aesthetic, socio-cultural, and spatial. Thus, during this early period, the
i presence of the television set brought about numerous spatial, functional, and behavioral
i challenges, all of which required significant adjustments. The findings suggest that the
material presence of television played an active role in driving these various spatial and
i structural changes within houses of the middle-class in Tehran.

ONCLUSION: In the first two decades following the introduction of television into the
; homes of Tehran’s middle-class, the presence of the television set played an active
i role in the occurrence of both material and immaterial changes within the spaces of these
homes. Among these changes, one can note the transformation of certain concepts, such
i as inside-outside and public-private. These were concepts that had once been distinctly
separated in domestic life and, consequently, in the architecture of Iranian homes, with
i clear and firm boundaries. However, with the advent of electronic media, particularly
television, along with other agens not discussed here, these boundaries gradually became
fincreasingly blurred.
i The presence of television sets, along with the emergence of collective viewing behaviors
i and “television parties,” created a need for larger spaces that could serve as the main
i gathering area for the family while also accommodating guests who came to watch
television. This need gradually led to a shift from closed floor plans to open ones, resulting
{in the integration of public spaces in new homes. The formation of a central hall, which
i eventually took on the role of the main living room, followed by the merging of the hall
fand guestroom to create the living/reception room, was a direct outcome of this shift.
As television became the central focus of home spaces, the empty area in front of the TV
¢ in typically unfurnished middle-class Iranian homes became the most important space for
i domestic activities. This transformation made television the key agent in organizing the
public zone of homes.

i HIGHLIGHTS:

- Looking at the house as a complex network of human/non-human, material/immaterial
actors and the symmetrical distribution of agency among all these actors.

i - Linking material culture studies with architecture studies, by examining the impact of the
i physical presence of television on home changes in the first two decades of television’s
tarrival.
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(Weekly information, 907: 45)
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Fig. 6. The image displayed in No. 346 of “Women’s
information” and recommendations regarding the type
of furniture, lighting and decorations of the TV room

olosd ptp 4o G0 byl yo yleil ledMsl
Lales cmulin plabis 5 i bl 5o Jlo plos

Mohsenian Rad, 2006,) o, oo Yoo -
oKiws lie0uass au VWWEY o (o sloss ool (1484
\Y0F Jlw ,o 5 (Ardalan & et. al., 1964, 1528)
Abra-) o, oK \Verve A olml sl po
Jw ol o e 5wy (hamian, 2017, 526
S b (S oslsle Yo e e sl 0959 Ul
g ood azlge 095 K> slad o aus X uus
a5l (oo fly Iy il ol A sl sl ples
€as@o L, 8 0e5 A0l slaxS o sl ]y e el 45
Moy o slales any (ul b az s 5 aigSer

Fig. 5. Advertisement of transformer for TV in 1959.
(Weekly Information, No. 947, 1959, November 20, p. 47)
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Fig. 7. The image displayed in No. 208 of “Women’s
Information” as a suitable example of organizing the
space of the TV room
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Fig. 8. The storage wall depicted in No. 208 of
“Women’s Information” as an example of placing a TV
in the room
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Fig. 9. TV location as a place to record family moments
and memories (Instagram page of “Daheshastiha”)
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Fig. 11. Birthday party ceremony, as an example of
what is called “spatial practices”, in the empty space in
front of the TV by Contributor FMY1
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Fig. 10. Plan drawn by contributor MMY9
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Fig. 12. The plan of a house with a courtyard in
Tehran and its changes during the 1350s, which shows
the change in the location of the kitchen over time,
the move towards an open plan and the integration

of the living room and the guest room. Described by
contributor FS3
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Fig. 14. The domestication of television and the factors
affecting its positioning
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Fig. 15. Aesthetic considerations affecting the
placement of television inside homes
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entry of television into homes
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introduction of television
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: The study of agricultural heritage provides valuable
Received 2024/05/28 insights into the indigenous perspectives on the interaction between human societies
Revised 2024/08/12 iand the natural environment. Analyzing various dimensions of this heritage explains how
Accepted 2024/10/21 i natural resources were historically harnessed for subsistence. The limitations of past human
Available Online  2024/12/25 i capacities, coupled with the absence of advanced agricultural technologies, prompted
{innovative responses—transforming constraints into opportunities and developing
Keywords: §environmenta|ly adapted and efficient practices. Agricultural heritage encompasses a
Agricultural Heritage i system of tangible and intangible values, manifesting in the physical forms of gardens,
Vaneshan Village Eagricultural fields, and associated structures, as well as in non-material elements such as
Agricultural Buildings i traditional farming techniques. Climatic diversiyt, historical developments, and culturally
Keche gspeciﬁc approaches to agricultural organization have contributed to the emergence

iof diverse agricultural heritage systems across different regions. In the contemporary
i context, the recognition and revitalization of agricultural heritage are critical not only for
i sustaining rural livelihoods but also for preserving rural communities and the conservation
éof traditional ecological knowledge.

Use your device to scan
and read the article online

ETHODS: The revival of agricultural heritage values can contribute to tourism,
: landscape enhancement, environmental sustainability, and heritage preservation.
iHowever, a comprehensive understanding requires the recognition and study of both
itangible and intangible aspects, as these aspects are interdependent. This qualitative
iresearch seeks to examine the agricultural heritage of a village, with a particular focus
gon farm-related buildings, through an integrated approach that considers both physical
i structures and non-physical cultural practices. In this context, a review of existing literature
i on agricultural heritage led to the selection of Vaneshan village as the case study. Over a
ithree-year period, research was conducted on the village’s vernacular architecture and
%its agricultural heritage. Data were collected through field observations, surveys, and
{interviews, and were subsequently analyzed using a logical and interpretive framework.

Number of References INDINGS: The findings indicate that the agricultural heritage of Vaneshan village is
shaped by two key climatic and geographical features: the Kohan Rud River and Deegah

i Mountain. Although the river does not directly supply irrigation water, its flow enhances
i the local groundwater, which feeds the village’s three ganats and their water sources. The
%alluvial soil along the riverbanks and the elevated groundwater levels make these areas
Number of Figures i significantly more suitable for cultivation compared to the steep mountain slopes, which
1 i demand more intensive irrigation. Conversely, the selection of the fortified mountain area

i for residential settlement reflects an intentional avoidance of high groundwater zones.
éConsequentIy, the village has expanded along the river, due to the agricultural potential
i of the plain and the natural barriers posed by Deegah Mountain. Two key architectural

Number of Tables ielements representing Vaneshan’s agricultural heritage are the Pigeon Tower and the
5 i Keche. The Pigeon Tower, beyond providing nutrient-rich manure for agriculture, also
gserves as a watchtower and acts as a dual function that distinguishes its form from similar
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?structures in the region. The Keche, a temporary dwelling used during agricultural activity,

plays a significant role in both the functional landscape and the visual character of the
i fields. It is considered a distinctive and valuable feature within the village’s agricultural
heritage system.

ONCLUSION: In examining the agricultural heritage of Vaneshan village, it is essential

to consider intangible cultural elements, such as traditional farming practices,
irrigation methods, and harvesting techniques, as these inform and influence the physical
i characteristics of agricultural structures. A comprehensive and accurate understanding
i of agricultural heritage requires an integrated approach that includes both tangible and
! intangible dimensions. The Keche represents a form of temporary shelter used in the
agricultural lands of Vaneshan during planting and harvesting seasons. Unlike permanent
i village dwellings, which serve as year-round residences, the Keche is used seasonally
{and remains unoccupied outside periods of agricultural activity. Despite its temporary
i function, the Keche reflects the architectural values found in Vaneshan’s historic homes,
gnotably simplicity, minimalism, and proportionality. These three attributes help define
§the distinction between the permanent house and the seasonal Keche, and have their
i architectural and cultural boundaries.

{ HIGHLIGHTS:

i - The agricultural heritage in this village is influenced by two main climatic systems: Kohn-
§e-Rud and Digah Mountain, and the two buildings, the dovecote and the ketcheh, are
i considered valuable related elements.

i~ The study of the only remaining examples of Keche in Vaneshan fields, as a specific
%architectural structure in the region, and related to agricultural affairs, shows that the
i architectural model of the Keche, is the seed or the abstract of the house in Vaneshan. It is
i also simple and pastoral, with differences that can be bordered with the house from there.
i~ Studying and using vernacular vocabulary, terms, and other intangible values of
agricultural heritage is also effective in understanding physical aspects.
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Fig. 2. Aerial photo of Vaneshan farms and gardens in 1969 (National Cartographic Center of Iran)
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Table 1. Elements affecting climatic systems in the Agricultural Heritage of Vaneshan village

Affecting elements

Characteristics affected by natural elements

Kohan Rud The location of the houses The location of farms and Direction of farms expansion
distance with the river gardens
(*
LA\ 5
—— i k Z BAY b.'t\,f“'
= N (R
= AW
The houses are built on a higher ~ Farms and gardens are located ~ Expansion is in a north-south direction
level than the Kohan Rud river in fertile lands and a vast along the Kohan Rud. (due to the choice
and on solid ground. expanse of plains, spreadingin  of a solid mountain bed for a house and
a northeasterly direction. a fertile part of the plain for farming)
Deygah mount A ’

I T

x.a )
T 5{;//}%1(‘4

7
)

i -.'",:\ .t.‘@ﬁ /

The direction of the mountain slope decreases
from west to east and from south to north. This
slope determines the direction of the slope of the
houses, alleys, and gardens of the village.

The mountain slopes are not suitable for agriculture due to
the rocky bedrock, so agriculture is carried out away from
the mountain slopes and set in the plains.
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Julaki and an Oloke within the confines of a Kiche-Bagh’s wall.

od—ds oo 00l 3 35 B SLIS 4 il e s
(Olomesls ¢ Jals m\_?; aile Y gmaze (gamdy (el
Sl sl &)
uliw Y game e gl Dg—il oo A
Wbl g 4t ;RS )b e (895 9o 4
o s 5l 51l 3,5 on ol 305 Ly 5
i Aol 5SS e el ol 3 L sl
e b dile (osly) 8 gl A (S Joiie
sba)ls am g )l ol g ol joal s JSalS
Doz S ee 03,5 e wile gl (il
sl et w595 iy ke o 53 a3
O3 sz 0,5 o0 8 ool 550
Sz (SiamS ol plea L 09) 959 5 L mgre
oy g0 00 s Ly Jlo a0y miy 5 5wl
klos v slp 99,5 5 (I CB 0 gar o
Sz plols g oolaiwl 0y90 ( Jaiio g 3o wiile (9
sl 00 oo Ll il )0 prp aS
Sl 59 1559 Ol sLaly 5,L—one
T OlSly Sl 55 (65,5t Sl e 4y aily
SreSofe Stz 595 T s LaaxS g ;505
oBtell 3l (g amsS 5 (55,5l )15 55 555 095
sl Oty (Sliws; (65,05 sl ;o Sdse
e 86 Bl 4 we Syl g plS (g maie
Ol 3 Sloims 62,51 i 4 izren )l
=y A dasalololo lsily (65,5liS &l e olie

J._'>)b9_‘>9‘nd_af douigy ‘)Lu

e

S T s g b m g i e T
3 g by, Jl—b a0 eu Sl Sb

o «Lril{o..\.).») G)_g» a- Po—w o EL@‘ uLa.A
00 DAL B LS 5 L lys sl adils 5sS

OF (o gy 45 (S gLy Jyazme cils
J=lol L hoe st 2l 5o il ot Sis 4
2 E Jy—amme B35 )3 095 o0 plosl ol e
Lo e g 00— 00—z gl (go0lg sl o gi (S
pladl Laplol 60,5 e 5 51 A= oS eex
plzeil ailos,S o ol s gy 0 S St A
6[.0:0[5;1.....:& )| oolail C‘B) J_:J.b a4 o)‘j).a‘ )15 Q—-l‘
P9y 0 A4Sz gBie 0dd ;eSS
il 03L5 g e Se—i ploly Cgy Wl (Bws
) ol bl o gy (39—ad S5 5l Gy
39y 4w L g0 b am g 00, S o> c iy WS
Jsame L5 05,5 oy oltbl o 1, Laploly ga_an
259 ) 15 e b s 29SS L
=9 4= 0 Ol (97 S LS00, S g sl
97 Sz L el Jomame Coled 0 050 S
Bl ol ol e (g b 9wy SO L Ly
Sdlsyy ol ye 9t oo s 9 GBLLIS (sl et
rdyen plzdl ady; ed Lo 5 90,5 Jo—ame
plol 5l 75095 99,5 4SSl Jds any rglss S L L
odr ;539 aihe 40 ploly Jymamme g oo St

(F JS8) vg—in o0

J—*A-é B (5))51_».\5 QYM )_ig‘é o.".,\_w‘\)).'
ilgaid g oy > s 3o dan g a8 5 alol bl

Fig. 6. Harvesting walnuts and almonds and drying
them in homes in Vaneshan



eee Ay SLY g slono 410399 (AS U iy (B )6 Sliwg y 53 59LiS O o

YY\-YF? lwio /Y 0 )i . 10 6590 . 1 Fe ¥ lino 9 3l

«$39aS pmaie Gl el SzgS (4l sline
Sloo—d S Jlwg (S p 6K S
SYgame ctlen L g aild o)Ll J?—]" 39S
Syl aslol cbans Lo L 0i o jlel o8y a5
LS_)—.‘)lS $9) Job o Elacelo Col il ien
Ol o cldl g vl cBge ol s e AxS oMo
425 G jlene LSl 09D ed yidin 59, 9z
Lol oyls 0g 2 jo 1, biwg, sloals glizl 5l 6 s
as sl ol oslashan g aiS wolw &g d
gl sl b slaaogly ccidge csldl o, S5 o
U ogas UL T as | gLoals Lad) oo o
buJﬂLﬁﬂ‘rLo‘ui}_‘qub)“d_?:J’)_bé)LoM
i s g a5 golinl Ly o SBLT S, s
as (J_éi) J_éi G20 g a2 oo sl 09> o,
oley 0 Elcalo atsn pls Bse ) 0gS sl
(A g A JSC8) Cl oo a3 S 4 L o ol ol
s (o so3l) pi LMol |, Laaxs glis )|
5 gdlas (e Lo Lo ailand 5 o (olssS (slin
039y 4 9050 S shils A o9 b wS b S
9y () slsdlgl e Jlgms jlads o p0 ol
Ao Al J2 0 aS pas i Lo os2g g
ol il il J 2T g Gl ol oy o ponlie
9 03— Oyliie 4mS ;o ;0 aiglgl (6,5 )18 Jome
e
29 Sl Gidigy 90 9 SzrS sl aglgl
oxildg iz Ly ol SO ol 1 8L Lo &Sg0
(Olatsh) (55l Al a4z Gile)S 05 o0
RENTEYSRNPUSTS S PRI SN Sy
= sl o ezl LaaxS (o550 0 05 e
OV JS) 09— oo 008 3

5 5 e L e S 5)l50 anS LSl

09— glaz YL jisn 0 aS el o aube
J8las sleslawl JJoas ols ey 5 8w g
=S LeanS )0 (pbiiy) H9—) st Jlas
Loz eipon g 00— Lpails ol o o (slgy S

JSt glailsial 45 gl g blio sLawls g
loailiy (bt ans) S oz (it Ly kit
dilz 8 = > z,— .(Heydari Babakamal, 2015)
Sl 5o Ko Cod Gloymls ahaio Lo
el (oshaie 4 S KDL 5 jLilys 4 dlate
i 5 Lol Slallae 4 4z U il olate s o
9 olbodd @i B3S o g ool (ol slag ) ]
25l 50 013l g 035 OS5, sate 5l po 0 (5LselsT
sl lo i ol 00l 00 4 0, 3 (5,58
2 s 93 ol SIS e 6l 65yl
9y Ol 3l 0)lo (laglis 1508 7 g (Hhowss g
g 50 030 |3oe O jao d Logas [Lislw g0 ool
L5 o Sosten 5l st So Ly as alioon e
&l (Hloyen gly 09290 golin jlosliiul o 1S
8 Dl il oa Al ) oy ol o 3l g0
adbie gladls oS oo by plsly 1565 £
slaals 39S ol g 65,18 Jome oLl o
asleog, Ly 0l s )5 o Jlles g BLLS

(Heydari Babakamal, 2015) wloa_& x3ls

e 50 9l (Shodss 7 6518 CaBse

o o s Lol e g (gl e o LS L
FYE AU RPN SUEPIE IR S
St 99 o=l el 65)0liS sl (S
e p Al gt mm g Sl e
Cld a5y gs S Lo 5 (65,055 sloine)
30 088 0 a gl sod Ly, Jlo—i
A o,ls atdaie Ol Sl jlwais; o —bosss 7 —
Jdo il oogn Sl saen 10 ol 0 o
s gl 55y B 8 LS ] ;S0
G 0 gy =518 s 4 el S
e alis (l0g S Caas 510l (B39 5 anliagS
ol L mlas o (Y JSi) ool a3 5 )8
lowd )5 L s K00 T 99 9B et
s Loyl 51 (6,31 jaiSTa S el ails 5g—>4
il glome 4« glosily Lo o ilpaxs

aanS mlales S5 (sline 4y iy €z

2% Pigeon Tower

Fig. 7. A. Location of the Hajj-Faraj-Allah Tower in Vaneshan. B. The tower in the aerial photo in 1969 also suffers
from damage similar to the current state. C. Sketch of plan and section of the tower in its current state. D. View of the
Hajj-Faraj-Allah Tower, a Pigeon Tower with observation function at the same time E. Interior details of the tower.
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Fig. 8. The structure of the Keche and its physical elements
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Table 2. Characteristics of the current state of the Vaneshan Keche

Location Plan

Section Image
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Table 3. Physical characteristics and proportions of the Keche

Plan proportions

Height proportions

Interior elements

a

N e O
N .
- L

- The plan of the Keche has proportions
close to a square shape.

- The doorway is on one side and three
openings (Olune) are on the other sides.

- It may have two Olunes on one side. area.

*The vertices of opposite sides Olune may
not be in line with each other.

- The height of the doorway is Nazm or
short fits the height of an adult human.

- The windows, when sitting, have a view
of the Aghel, the farm, and the surrounding

- The fireplace is usually located on the side
facing the doorway.

- There may be narrow ledges with short or
long proportions located within the sides.

- The Olune and the doorway are
uncovered. If necessary, the doorway is
covered by dry wood from trees, and the
Olune by a piece of clay.

Table 4. Physical differences between Keche and village houses

Case study House (sample 1)

House (sample 2) Keche (sample 2 in table2)

Image

First floor plan: Aghel

iE
1

2 t—

Second-floor plan: Winter
rooms -
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Table 5. Differences between Keche and village houses

Keche

Distinction

House

Simplicity The total volume is a simple cube. The total volume is a combination of several cubes.
The form of the Aghel is organic and without any Because the Aghelis located on the lower floor and the
specific design. residential rooms are on the upper, its form is in keeping with
the house’s architecture.
The construction materials are indigenous and in the ~ The construction materials are indigenous, but also there is
simplest state, without any ornamentation, plaster cladding and decorations inside the houses.
decoration, or interior lining.
The only interior elementmay be a ledge or fireplace. The ledge and shelf are designed to fit the window openings
and provide space for a closet or bed.
Minimality It has only one entrance and three Olunes(as Houses usually have two entrances and there is no limit to the
opening). number of openings.
All the small interior elements are made in a The interior elements are larger in proportion to the number
minimum number and proportion to the smallspace  of family members and proportion to the dimensions of the
of the Keche. room and its high ceiling.
Proportionality ~The orientation of the Keche and its construction The orientation of most houses in the semi-mountainous

location is in accordance with the location of the

agricultural land.

climate of the region is determined towards the south and in
the direction of organic growth of the texture, relative to the
main elements of each neighborhood.

The dimensions of the Keche accommodate about 6
people or less, which is expected to be sufficient only

for temporary seating or rest.

The dimensions of the house are proportional to the number
of family members, and spaces with various uses have been
built for everyday activities.

The width of the piers and the roof covering are less

than the house's. The height of the roof is also
considered Nazm (short).

The width of the piers and the materials are thicker and more
solid due to permanent residence. The height of the ceilings is
about 3 meters in most cases.

There is no permanent cover for the openings and

roof of the Aghel.

The windows have wooden coverings that are completely
closed in the cold seasons. The roof of the Aghel, like other
roofs of the house, is made of masonry materials.
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ARTICLE INFO Extended ABSTRACT
Article History: . ACKGROUND AND OBIJECTIVES: In recent years, District 22 of Tehran has undergone
Received 2023/11/28 significant transformations due to the city’s expansion. Many residents from other
Revised 2024/04/27 i areas have chosen this district as a preferable place to live, seeking distance from pollution.
Accepted 2024/07/07 However, rapid development has brought numerous issues to the area, such as inadequate
Available Online  2024/12/25 §pub|ic transportation, high population density, density-selling violations, real estate
speculation, uncontrolled construction, high-rise developments, water shortages, low service
Keywords: per capita service levels, limited access to central Tehran, a stagnant business environment,
Livability ghigh migration rates, and weak social ties within newly developed communities. These
Human City ichallenges have progressively impacted the district’s livability. Examining District 22’s
Sustainable Development §_deve|opment pattern over the past four decades reveals a marked inflation of decision-
Neighborhood making processes, indicating a reliance more on market-driven growth than on sustainable
District 22 of Tehran Metropolis iurban planning models. As a result, car-oriented development has become the norm,

§exacerbating environmental and social problems. In light of this situation, the question

§of District 22’s livability and its future is critical. Addressing this complexity requires

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . %adopting new, complementary paradigms and approaches—particularly those emphasizing
Use your device to scan ghuman-centered urban development. The concept of the “human-centered city” offers a

and read the article online

§comprehensive framework to enhance livability and promote sustainable growth in District
§22. This study thus assesses the livability status of District 22 using this approach, aiming
§to address urban challenges through sustainable, human-centered development strategies.

ETHODS: This research is applied in purpose and uses a descriptive-analytical approach
: in methodology. Data and information were collected through both bibliographic and
ifield (questionnaire) methods. The statistical population includes the residents of the 12
i neighborhoods within District 22 of Tehran metropolis, with a sample size of 383 individuals
i determined using Cochran’s formula at a 95% confidence level and assuming maximum
heterogeneity (p = g = 0.5). A simple probabilistic sampling method, known for its scientific
ivalue, was applied to select the sample. The content and face validity of the questionnaire
i were confirmed by experts, and its reliability was calculated using Cronbach’s alpha, resulting
Number of References {in a reliability score of 87%. Sampling was conducted in two stages. Initially, proportional
{allocation sampling was employed to distribute the sample across the target population,
i considering the overall characteristics and diversity of the study area. Accordingly, a
i percentage of questionnaires was assigned to each neighborhood in District 22 based on its
i population share. In the second stage, due to the complexity of the target population, random
Number of Figures sampling was used to select residential units. Various conceptualizations of livability indicate
i that no universally accepted measurement approach exists. However, most studies focus on
i subjective livability perceptions, typically assessed through social surveys or questionnaires.
iIn this study, the behavioral geography perspective was employed to evaluate the livability
i of Tehran’s District 22 using a human-centered urban approach. Therefore, a researcher-
imade questionnaire was designed to measure residents’ subjective perspectives across
ifour main dimensions—economic, social, physical, and environmental—using 76 items.
i For data analysis, tests such as the Kolmogorov-Smirnov, one-sample T-test, ANOVA, and
path analysis were conducted using SPSS software. Additionally, Shannon’s entropy and the
i MABAC (Multi-Attributive Border Approximation Area Comparison) model were used to rank
i the neighborhoods within District 22.
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The human city: a new research approach for livability assessment

Extended ABSTRACT

- INDINGS: The results revealed that the status of this district concerning the studied

subject is below average. The neighborhoods of Lake Shohadaye Khalij Fars (Persian Gulf),
Golestan, and Zibadasht ranked first to third with the highest scores for livability under the
§human-centered city approach. Sharif, Havanirouz, Sarvazad, and Sharif neighborhoods
ranked tenth to twelfth with the lowest scores for livability. Among livability dimensions,
§the greatest gap was observed in the physical aspect while the least gap was found in
environmental aspects. Overall livability conditions across neighborhoods in District 22 were
rated as average to poor: %16 were classified as acceptable clusters; 17% as tolerable; 25%
as average; another %25 as poor; and 17% as unacceptable clusters.Based on these findings,
it can be concluded that factors contributing to livability issues in District 22 stem from its
§continuous development without adequate attention to improving necessary amenities
i and services for residents. Studies indicate that this area has been significantly impacted
i by decision-making inflation that prioritizes market demand over logical planning aligned
i with sustainable urban development models—effectively placing control in the hands of
i land speculators rather than focusing on local services and amenities.This lack of facilities
i and supporting infrastructure has resulted in income and employment for many residents
i being located outside District 22. Additionally, economic sanctions have exacerbated
financial burdens on families due to insufficient amenities (for instance, over 50 thousand
geducational trips are made daily from District 22 to Region 5). Consequently, economic
participation rates in this district dropped from %39 in 2011 to %37.1 in 2016. The social
§fabric predominantly consists of middle-income groups engaged mainly in service-related
i occupations.

ONCLUSION: The findings of this study indicate that the current urban sprawl and
: unbalanced growth in District 22 of Tehran do not align with the principles of human-
centered cities, such as social cohesion, walkability, safety, neighborhood connections, and
i community spirituality. The development of new areas within the district (such as Sharif
i University Town, Sarv-e Azad, and Havanirouz) has largely prioritized vehicular traffic over
¢ urban plans, diminishing the region’s social and human-centered urban identity. High rates
of migration, poor connectivity between residents of high-rise complexes and surrounding
i neighborhoods, limited security infrastructure, and fragmented functional identities have
i led to decreased social cohesion and a decline in the quality of public spaces, especially
{in newly developed areas. Additionally, the incomplete spatial structure and reliance on
i highways hinder the formation of streets as social spaces, discouraging human presence
i and social interaction in these areas. For District 22 to evolve into a human-centered and
 livable area, it is essential to encourage active citizen involvement alongside urban planners
i and policymakers. Achieving livability with a human-centered approach requires optimizing
various forms of social participation, a crucial element in building human-centered cities.

{ HIGHLIGHTS:

i - Applying the human city approach to a new study approach for measuring and evaluating
! livability.

i - The unbalanced and car-oriented development in District 22 has undermined the principles
i of human-centered urbanism, such as walkability, social cohesion, safety, and neighborhood
! identity.

i Enhancing livability in District 22 depends on active resident participation in urban planning,
which is key to fostering true citizenship and collective responsibility.
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Table 1. Trace the study approaches in livability

Approach

Description of features

Empirical

This approach is the first and oldest method, the most extensive and at the same time the most difficult, consisting

of'the opinions of architects, academics and theorists who have developed common methods for expressing the
concept of the “good city” and how it can be made livable. These researchers tended to conceptualize livable places
based on personal experiences, observations, empirical research and case studies. The desire to describe the good
city through empirical research began in the mid-1960s, and the first efforts were first at the Massachusetts Institute
of Technology and then at the University of California, Berkeley, both of which had long researched the social and

spatial aspects of city design (Akbari, 2022: 63).

Social

The second area of study in livability research involves social indicators, which were first used by social scientists

who sought to create social indicators to measure and quantitatively compare different concepts of livability and
quality of life. The study of social indicators reached its peak in the twentieth century, especially in the United
States, and in Europe in the 1950s, and experienced a rebirth in the 1960s. These models are often used by people
who are looking for places to shop, information about the quality and cost of living, before choosing a place to live

(Andrews, 2001).

Residents'
perception and
satisfaction

This method is known as the individual perception and satisfaction approach in livability studies, and its main
subject is determining the main factors, both physical and psychological, that affect people's happiness and
satisfaction, which is mainly obtained through data collection from field methods. One of the oldest studies in this

field is the study of Brewer (1996), which studied the level of satisfaction of people in the field of housing. Finally,
it must be said that this approach, despite its positive points, sometimes fails to meet the needs and goals of society,
because it limits the definition of quality of life to terms based on individuals. (Khazainejad, 2014: 74).

Place-Based

Place-Based The fourth approach is place-based livability studies, which focus on shared understandings of local

environments rather than individual and subjective perceptions. Some researchers consider this approach to be the
most advanced branch of livability studies because it comprehensively considers both objective values and
subjective perceptions. Researchers interested in improving the livability of a place tend to adopt a place-based
approach to assessing quality of life. This approach focuses on the integration and integration of geographical
contexts and the organization and maintenance of the livability of a place rather than researching its quality of life

(Taleshi Anbohi et al., 2019: 62).
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Table 2. Sample size in neighborhoods of Region 22 (Iran Statistics Center, 2016)

Neighborhood Population in 2016 Sample size
Qanem 36856 47
Golestan 20338 44
Zibadasht 17397 41
Free Cypress 16530 38
Havanirouz 16028 35
Shahid Bagheri 13538 33
Tehran Waterfall 13231 30
Persian Gulf Martyrs' Lake 12360 28
Olympic Village 6706 26
Kuhak 5475 22
Sharif 3092 20
Sadra 1276 19
Number - 383
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Table 3. Set of Livability criteria with a human city approach in District 22 of Tehran Metropolitan Area

Dimension Criteria Item Reference
Economic Employment Having a suitable job with sufficient income, the number of job Mitchell, 2005; Howley et
opportunities in neighborhoods forall urban groups, the possibility of al.2009; Lau Leby &
accessing a suitable job in the neighborhood and the possibility of Hashim, 2010; Ali Akbari
accessing a suitable job in neighboring neighborhoods and Akbari, 2017; Akbari
Material well-being  Citizens' satisfaction with income, the amount of living expenses etal., 2018; Veysi Nab et
compared to city expenses, the status of savings, and the possibility al., 2019; Bibri and
of buying or renting housing at a reasonable price in the Krogstie, 2020;
neighborhood Doulatshah et al., 2021
Investment The existence of investment opportunities in the neighborhood and
successful external investments made in the neighborhood
Social Local democracy Opportunity for community involvement in planning and decision- Veenhoven et al., 2000;
and social making, and the presence and cooperation of women in the city in American Litman, 2007;
sustainability city affairs, just like men Howley et al, 2009;
Participation and Communication between people and neighborhood council members, Parizadi and Bi_gdali,
solidarity teamwork spirit among neighborhood people, respect for each other 20165 Ghanbari etal,,
among neighborhood people, and trustworthiness of neighborhood 2017; Ali Akbari and
people Akbaﬁ, 2017; Hatami- )
Individual and Crime rate (drug abuse, theft, etc.) in the neighborhood, safety of Nejad et al., 2019; Salari
social security motorized traffic during the day, safety of motorized traffic at night, Moghadam et al., 2019;
and quality of police performance in the neighborhood Doyran, 2020; Doulatshah
- - - — etal., 2021; Mouratidis,
Identity and sense  Sense ofbelcnglng to the nclg.hborhood, recognition and 2020; Yurui et al, 2020;
of place commumcahon w1th'fc]]ow nclghbochood people, acceptance ofthe [ onnard and lenard, 1995;
nelghbcrhood by rcs_ldents‘, hcpe for improvement ofnclghborhood Holt-Jensen, 2001; Balsas,
conditions and holding religious festivals and ceremonies 2004; Kenworthy, 2006;
Recreation and Access to parks and green spaces, existence of a child-friendly park,  Timmer & Seymore,
leisure existence of a library in the neighborhood, existence of good 2005; Kashef, 2016;
restaurants and coffee shops in the neighborhood, and existence ofa  Bandarabad and
hangout for the elderly in the neighborhood Ahmadinejad, 2014;
Physical Walkability Pedestrianization of neighborhood paths, adaptation of passages for ~ Ghanbari et al., 2017; Ali
the traffic and presence of disabled and elderly people, attractiveness ~ Akbari and Akbari, 2017;
of sidewalks (appropriate paving and greenery, etc.), continuity of Zarafshan et al., 2019;
pedestrian paths between local centers and neighborhood squares Elsawy etal, 2019; Yurui
Public Open Space  Access to public open spaces and diversity of public open spaces etal, 2020; Motieyan and
Urban Design Readable, diverse physical structure and urban design, lighting of Azmoudeh, 2021
passages and sidewalks at night, presence of appropriate and
understandable signs and signs, presence of special historical signs
and symbols
Mix of Uses Amount of access of residential units to mixed activities in the
neighborhood
Adequate Housing  Status of strength of residential buildings, suitability of housing area
and square footage, appropriate lighting and lighting of housing, and
availability of appropriate heating and cooling systems
Transportation and  Existence of optimal public transportation, appropriate working hours
Mobility of public transportation, presence of bicycle paths, and easy access to
highways and freeways
Access to Urban Access to medical and health centers, quality of emergency
Services and operation, access to administrative and law enforcement centers,
Facilities access to spaces and sports facilities, access to cultural and religious
places, and quality of access to water, electricity, gas, and internet.
Environme Green Spaces neighborhood green space Van Kamp et al., 2003;
ntal Access to Food and ~ Access to supermarkets and healthy food stores and quality of Kashef, 2016; Bibri and
Safe Water drinking water in the neighborhood Kazemian et al., 2017;
Energy Use of new and renewable energies Akbari et al,, 2018;
: Khazainejad et al., 2018;
Landscape Beautiful nature.ﬂ l'fmdscape, lan'dscape ofpas.sagcs and streets, Salari-Moghaddam et al.,
landscape ofbulldmgs and architecture of buildings and landscape of 2019; Redaei et al., 2020:
green space in the neighborhood Krogstie, 2020;
Pollution Quality of waste collection from the city's neighborhoods, quality of  Doulatshah et al., 2021

surface water collection, quality of sewage collection, level of
pollution from vehicle traffic, level of noise pollution, level of air
pollution, level of soil pollution, pollution from industrial workshops
and pollution from the release of construction waste and debris
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Table 4. Sample size in neighborhoods of Region 22 (Iran Statistics Center, 2016)

Variable V) Significance level Normality result
Economic index 1/03 0/23 is normal
Social index 1/29 0/06 is normal
Physical index 0/90 0/38 is normal
Environmental index 0/61 0/42 is normal

Table 5. Results of one-sample t-test for livability indicators with the human city approach in neighborhoods of

region 22
Neighborhood Criteria Mean Standard t df Significance Mean pl-p2 pl-p2
Deviation level difference Lower Upper
limit limit
Golestan Economic 3/027 0/344 5/934 27 0/000 0/386 0/252 0/519
Social 3/157 0/400 2/149 27 0/041 0/162 0/007 0/317
Physical 2/748 0/380 0/472 27 0/641 -0/034 -0/181 0/114
Environmental 3/241 0/164 22/917 27 0/000 0/709 0/645 0/772
Persian Gulf Economic 2/921 0/567 2/370 21 0/027 0/286 0/035 0/538
Martyrs' Social 3/243 0/592 0/319 21 0/753 0/040 0/222 0/303
Lake Physical 2/674 0/569 -1/936 40 0/060 -0/172 -0/352 0/008
Environmental 3/466 0/432 8/460 40 0/000 0/571 0/435 0/708
Zibadasht Economic 2/785 0/731 1/197 40 0/238 0/137 -0/094 0/367
Social 3/220 0/595 1/042 40 0/304 0/097 0/285 0/091
Physical 2/734 0/574 -0/372 21 0/714 -0/046 -0/300 0/209
Environmental 3/214 0/497 3/132 18 0/006 0/357 0/118 0/597
Olympic Economic 2/724 0/649 0/238 18 0/781 0/042 -0/271 0/355
Village Social 3/132 0/447 5/780 46 0/000 0/377 0/508 0/246
Physical 2/740 0/397 -8/278 46 0/000 -0/479 -0/596 -0/363
Environmental 3/240 0/369 8/118 21 0/000 0/638 0/475 0/802
Kouhak Economic 2/881 0/483 -4/108 46 0/000 -0/289 -0/431 -0/148
Social 3/068 0/531 1/655 18 0/115 -0/202 0/457 0/054
Physical 2/680 0/354 -10/374 43 0/000 -0/554 -0/661 -0/446
Environmental 3/241 0/438 6/262 46 0/000 0/400 0/271 0/528
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Table 5. Results of one-sample t-test for livability indicators with the human city approach in neighborhoods of

region 22

Neighborhood Criteria Mean Standard t df Significance Mean pl-p2 nl-p2
Deviation level difference Lower Upper

limit limit

Qanem Economic 2/598 0/551 -3/640 43 0/001 -0/302 -0/470 -0/135
Social 3/042 0/380 6/693 25 0/000 0/499 0/652 0/345
Physical 2/706 0/479 -2/847 18 0/011 -0/313 -0/554 -0/082

Environmental  3/163 0/439 5/191 43 0/000 0/343 0/210 0/477

Tehran Economic 2/569 0/434+ -5/003 29 0/000 -0/397 -0/559 -0/235
Waterfall Social 3/053 0/391 8/452 43 0/000 0/499 0/618 0/380
Physical 2/623 0/268 -12/247 29 0/000 -0/599 -0/699 -0/499

Environmental  3/269 0/529 1/849 34 0/073 0/165 0/016 0/347

Shahid Economic 2/544 0/464 -4/568 25 0/000 0/415 -0/603 -0/228
Bagheri Social 3/100 0/292 9/432 29 0/000 -0/503 0/612 -0/394
Physical 2/630 0/297 -14/998 32 0/000 -0/776 -0/882 -0/671

Environmental  2/927 0/444 3/001 25 0/006 0/261 0/082 0/440

Sadra Economic 2/612 0/588 -5/329 32 0/000 -0/546 -0/754 -0/337
Social 2/981 0/339 -12/045 32 0/000 -0/711 -0/831 -0/591

Physical 2/598 0/335 9/431 25 0/000 -0/619 -0/7546 -0/484

Environmental ~ 3/182 0/546 1/392 32 0/173 0/132 0/061 0/326

Havanirouz Economic 2/521 0/538 -6/353 34 0/000 -0/577 -0/7618 -0/393
Social 2/977 0/376 -11/520 34 0/000 0/731 -0/861 -0/602

Physical 2/599 0/307 -15/009 34 0/000 -0/778 -0/883 -0/673

Environmental  3/043 0/439 2/318 29 0/028 0/186 0/022 0/350

Sarve Azad Economic 2/508 0/379 -11/162 37 0/000 -0/678 -0/812 -0/562
Social 2/100 0/334 -14/110 37 0/000 -0/765 -0/875 -0/656

Physical 2/596 0/300 -16/995 37 0/000 -0/827 -0/952 -0/728

Environmental  3/098 0/528 11/019 37 0/315 -0/087 -0/083 0/261

Sharif Economic 2/481 0/375 9/024 20 0/000 -0/738 -0/909 -0/568
Social 3/00 0/313 11/062 20 0/000 0/755 0/898 0/613

Physical 2/599 0/273 -13/887 20 0/000 -0/828 -0/952 -0/704

Environmental  3/283 0/481 0/239 20 0/814 -0/025 0/244 0/194

Table 6. Overall livability status of region 22 of the metropolis with the human city approach

Mean Mean difference Significance level T-statistic Sample size Dimension studied
2/90 -0/51 0/000 -21/47 383 Total
Table 7. Summary of One-Way Analysis of Variance (ANOVA) Test Results
Variable Source of Sum of df Mean of F- Significance
variation squares squares statistic level
Total Livability Index with a Human Intergroup 29/526 11 2/684 16/963 0/000
City Approach Intragroup 58/707 371 0/158
Total 88/233 382
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Table 8. Overall livability of district 22 of Tehran metropolitan area with a Human city approach

Neighborhood Economic Social Physical Environmental Integrated
Rating Rank Rating Rank Rating Rank Rating Rank Rating Rank
Tehran Waterfall -0/090 8 -0/077 8 -0/051 9 0/107 4 0/060 7
Persian Gulf 0/311 2 0/465 1 0/067 4 0/312 2 0/188 2
Martyrs' Lake
Olympic Village 0/099 5 0/158 0/168 3 0/330 1 0/130 4
Zibadasht 0/215 4 0/416 0/194 2 0/101 5 0/169 3
Free Sera -0/194 11 -0/160 -0/096 11 -0/162 10 -0/136 11
Sharif -0/242 12 -0/197 11 -0/129 12 -0/257 12 -0/203 12
Shahid Bagheri -0/132 9 0/012 5 -0/044 8 -0/123 9 -0/033 8
Sadra -0/062 7 -0/228 12 -0/008 7 0/079 6 -0/084 9
Ghanem -0/055 6 -0/016 6 0/043 6 0/005 8 0/086 6
Kuhak 0/263 3 -0/028 0/062 5 0/049 7 0/088 5
Golestan 0/446 1 0/224 3 0/214 1 0/148 3 0/222 1
Havanirooz -0/181 10 -0/191 10 -0/058 10 -0/206 11 -0/103 10
Mean 0/032 - 0/032 - 0/030 - 0/032 - 0/032 -
Standard Error 0/066 - 0/068 - 0/033 - 0/055 - 0/040 -
Coefficient of -1/048 - -0/476 - -1/068 - -0/819 - -1/255 -
Elongation
Coefficient of 0/580 - 0/817 - 0/404 - 0/036 - -0/299 -
Skewness
Range of 0/687 - 0/693 - 0/343 - 0/587 - 0/425 -
Variation
Single-Sample T- 2/68 - 3/10 - 2/66 - 3/20 - 2/90 -
Test
Rank 3 - 2 - 4 - 1 - - -
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Table 9. Clustering of neighborhoods in region 22 in terms of livability with the Human city approach

Cluster Score Neighborhoods Number Percentage Explanation
Acceptable 0/169001- Golestan and the 2 16 There are very few problems that challenge the
0/22200 Persian Gulf Martyrs' standards of livability of neighborhoods with a
Lake human city approach.
Tolerable 0/088001- Zibadasht and the 2 17 The standards of livability of neighborhoods with a
0/16900 Olympic Village human city approach are improving day by day, but
some aspects of it face problems.
Moderate -0/032999- Kuhak, Qaem and 3 25 The negative factors affecting the livability of
0/088000 Tehran Waterfall neighborhoods with a human city approach are
decreasing day by day, although the quality oflife is
low.
Undesirable  -0/135999--  Shahid Bagheri, Sadra, 3 25 The standards of livability of neighborhoods with a
0/033000 Sarvo-Azad human city approach are not significantly seen in
daily life.
Unacceptable -0/203000--  Havanirooz and Sharif 2 17 Many of the standards of livability of
0/13600 neighborhoods with a human city approach are

severely limited.
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Fig. 3. Liveability status in neighborhoods and district 22 with the Human city approach
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