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i relations convert a place or environment to a behavior setting. Moreover, other smart cities
gshall be seen as a system in which there are many newfound opportunities for proposing
i digital systems, smart reactions, and optimization in different levels of integration. A smart
icity uses information and communication technology for city vitality and sustainability,
i but how is this goal manifested in urban design and behavior settings? Promoting social
ginteractions in behavior settings in urban space is one of the discussed subjects in the
ifield of urban design, which has been more emphasized recently. Regarding the advent
i of smart cities, the question is whether city smartification can affect the promotion of
furban space quality in various fields or not. Therefore, generalizing the question, the
gstudy objective seeks to investigate the relationship of urban space smartification with
i constructive components of human behavior. Behavior settings are considered places out
i of individual boundaries or small groups almost everywhere and every time rather than
i being related to private and intimate space (Kashani Jo, 2010). Behavior settings in the past
had a pivotal role in the life of individuals, families, neighborhoods, and cities. Many public,
i collective, and group activities took place in behavior settings. Therefore, a part of social
i activities, spending leisure time, and exchanging information and experiences used to be
i conducted through face-to-face contacts (Soltanzadeh, 2006). These behavior settings
§under|ie the formation of memories. The internal activities define the behavior settings,
i and such activities and relationships among human beings cause mental images and urban
imemory (Fadaeinejad, 2006). Behavior settings belong to citizens. They are not limited
ito the physical aspect, and in fact, it gets meaning by the presence of humans and their
{ activities. In other words, behavior settings are defined according to their time and place,
gand activities occur in regular order in their organized human and physical components
i (Scott, 2005). Additionally, the urban smartification process in the world includes creating
inew cities or making the existing ones smart. The first step in this process might be an
i agreement on a comprehensive definition and its general and detailed features from the
gsmart city (Fazli, Modiri, and Farhoodi, 2018, 24). There have been many attempts to
i investigate the relationship between technology and urban space during the past century
ito design a pleasant urban environment (Phi Il | ps, 2000). To summarize the theoretical
i principles, it is said that effective behavior patterns on the formation of behavior settings
%can be affected by the components of urban spaces, which have been smartified. In this
i study, global experiences of smartification of urban spaces such as Dubai, Amsterdam,
iSingapore, and Toronto were investigated. Using smart equipment in the fountains,
i kiosks, benches, public transportation stations, sidewalk flooring, lighting fixtures of these
%samples, the performance of such components has been changed. Smartification can be
i categorized into four general categories of smart urban equipment, smart buildings, smart
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?urban furniture, and smart facade. The main idea of this study is that as the result of
i smartifying these components in urban paces, users’ reactions and behavior patterns will
i change, and such changes will be effective in the formation of behavior settings. Each one
of these changed components (made smart) can be regarded as the manifestations of the
i smart environment in urban space. Each one can separately or simultaneously affect the
i components of behavior settings, obtained by summarizing theoretical principles, namely
i overt emotional behavior, problem-solving, major motion activity, the interaction among
people and changing the things, and finally create behavior settings.

ETHODS: This study uses a descriptive-analytical method, and it is considered an
: applied research. In terms of the data analysis method, this study is also considered
{a quantitative study. Questionnaires with face validity were used to collect data.
i Cronbach’s alpha was also used to obtain its reliability value. In the second step, referring
to the subject literature and the ideas of scholars, the authors tried to extract and fix the
%effective factors. The measurements range between “very much and continue as high,
i average, low, and without effect” in the questionnaire. The effect of each factor has been
! investigated.

INDINGS: The results of statistical tests indicate a correlation between the effective

factors of forming behavior setting and the smartification variables in urban space. The
statistical analysis of the collected data from the questionnaires showed that all the four
! investigated groups in urban space, including urban furniture, facade, buildings, and urban
i equipment, can positively and consistently affect behavior settings in the studied case
! after being smartified. The result of the Friedman test also indicated some points on the
effectiveness of each existing component in the studied urban spaces on the formation of
i behavior settings in the users’ mind.

ONCLUSION: Statistical analysis of the data collected through the questionnaire
H showed that all four groups of elements in urban space (including urban furniture,
i facades, buildings, and urban equipment) could have a significant relationship with the
formation of behavioral settings under the influence of smartification. The results showed
i that smart furniture and facades have the most effects on the formation of behavior
: settings.

: HIGHLIGHTS:

i - The results showed a significant and positive relationship between smartening of urban
design elements and components affecting the formation of behavior setting.

i- In Hafthoz square, smart furniture and smart facades had the most impact on the
i components of the formation of behavior setting among the elements of urban space
: design.
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Table 1. Jan Gehl theory on the qualitative needs of behavior settings (Gehl, 2002)

No Protection

Comfort

Pleasure

1 1. Traffic protection and
accidents-Motor vehicle -Fear
of traffic - other accidents

4-walking amenities -
suitable space for easy
walking - Non-boring
streets design - attractive
facades - Suitable levels -
No physical barriers - Good
access to important places

7. Amenities for seeing-
observing distant distances-
Landscapes without visual
disturbance Pleasant
landscapes (during dark
weather)

10. The scale of the
dimensions of buildings
and spaces in proportions -
important human
dimensions related to
human senses, movements,
size and function

2 2. Protection against crime and
violence. Safety of those who

live or use in these spaces.
Street life of street vagabonds.
Overlap of functions in space

5. Facilities for stopping and
parking - stopping areas
with edges that are suitable
for stopping - Defined
points for stopping - Fixing

8-Opportunities for
dialogue - Low level of
sound disturbance -
Arrangement of benches
(so that audio

11. Facilities for enjoying
sunny weather / warm
shade / cool breeze /
ventilation

or location. stopping places communication is
established between
peoples)
3 3. Protection against severe 6. Facilities for sitting - 9. Facilities for play - 12. Aesthetic quality -

weather, wind - cold weather,
rain - cold snow - hot sun -

dazzling light seats
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feelings of good design
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details landscapes - trees
landscapes, plants and
water
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Fig. 1. Intelligent environment in an urban space where sidewalk flooring converts mechanical energy of pedestrians
to electrical energy
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Fig. 2. Conceptual model of research
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Table 2. Kolmogorov—Smirnoyv test results

Aspect of Smart
equipment’s with
the impact on
behavioral settings

Aspect of Smart
buildings with the
impact on behavioral
settings variables

Aspect of buildings
smart facades with
the impact on
behavioral settings

Aspect of smart
furniture with the
impact on behavioral
settings variables

variables variables
Kolmogorov-Smirnov test 0/817 1/020 1/150 0/742
Significance level 0/517 0/246 0/140 0/640

Table 3. Spearman correlation test between the formations of behavioral settings with Smart urban equipment’s

Smart Elements

Smartification Facilities

Behavioral settings
variables

Spearman's rank correlation coefficient

Statistical significance (p-values)

Obvious emotional behavior 0/380 0/003
Problem solving or problem solving 0/373 0/003
Physical activity 0/322 0/004
Interpersonal interaction 0/385 0/002
Change objects 0/412 0/000

Total correlation 0/379 0/002

Table 4. Spearman correlation test between the formation of a behavioral settings with Smart buildings

Smart Elements

Behavioral settings
variables

Spearman'’s rank correlation coefficient

Buildings
Statistical significance (p-values)

Obvious emotional behavior 0/315 0/001
Problem solving or problem solving 0/300 0/003
Physical activity 0/112 0/002
Interpersonal interaction 0/205 0/000
Change objects 0/212 0/000

Total correlation 0/252 0/002

Table 5. Spearman correlation test between the formation of a behavioral settings with urban furniture smartification

Smart Elements

Furniture

Behavioral settings

Spearman's rank correlation

Statistical significance (p-values)

variables coefficient
Obvious emotional behavior 0/180 0/005
Problem solving or problem solving 0/353 0/000
Physical activity 0/122 0/004
Interpersonal interaction 0/441 0/001
Change objects 0/351 0/004
Total correlation 0/285 0/003
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Table 6. Spearman correlation test between the formation of a behavioral settings with smartification urban facades

Smart Elements Facades

Behavioral settings Spearman’s rank correlation Statistical significance (p-values)

variables coefficient
Obvious emotional behavior 0/267 0/000
Problem solving or problem solving 0/267 0/001
Physical activity 0/526 0/002
Interpersonal interaction 0/423 0/002
Change objects 0/236 0/000
Total correlation 0/311 0/001

Table 7. Comments of Tehran Hafthoz square actors
Comments of Tehran Hafthoz square audiences

Elements with Smart capability in

urban space Average Statistical significance Test results
Facilities 3/430 0/260 Yes
Buildings 3/650 0/015 Yes
Furniture 4/750 0/000 Yes
Facades 4/690 0/000 Yes
Table 8. Prioritize variables based on the Friedman test for the research community
Variables Average Ranks Ranking
Sample Interpersonal Emotional Physical Problem Change
interaction behavior activity solving objects
1.Smart furniture with the 179 2/850 3/250 3/070 3/100 2/650 1
impact on behavioral
setting variables
2.Smart facades with the 179 2/830 2/750 2/570 2/730 2/550 2
impact on behavioral
setting variables
3.Smart buildings with the 179 2/410 2/550 2/860 2/970 2/210 3
impact on behavioral
setting variables
4.Smart facilities with the 179 1/920 1/450 1/500 1/200 1/250 4
impact on behavioral
setting variables
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Table 9. Friedman test for research testing

Variables Statistical population

Numbers 179
chi-square 37/550
degrees of 3

freedom

Statistical 0/0001
significance
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