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ARTICLE INFO Extended ABSTRACT

Article History: . ACKGROUND AND OBJECTIVES: The aim of this study is to identify and categorize the
Received 2021/03/26 i WP views of experts in order to facilitate pedestrian movement in residential complexes in
Revised 2021/06/11 i District 22 Tehran. Given the absence of prior studies specifically focusing on empirically
Accepted 2021/08/20 i investigating expert perspectives on improving pedestrian mobility in residential complexes
Available Online  2023/08/06 i within District 22, Tehran, this research is deemed exploratory and pioneering.

Keywords: : ETHODS: Due to the absence of established theoretical foundations for identifying

key factors influencing pedestrian movement within residential complexes, this
gresearch is considered exploratory. The Delphi method was employed to uncover expert
iviewpoints, and Q-type factor analysis was used for expert opinion categorization. In
ithe initial stage, an open-ended questionnaire was administered to generate ideas.
i Subsequent stages utilized structured questionnaires where participants rated each item
%on a Likert scale, quantifying their opinions. A nine-choice Likert scale questionnaire
iwas designed to measure participants’ perspectives in the second and third stages.
.................................................... . iAfter collecting data in these stages, Q factor analysis was applied. In the third stage,
Use your device to scan i participants were given the opportunity to review and revise their responses as needed.
and read the article online i Following the completion of the Delphi process and Q factor analysis, including factor
§extraction and rotation, the factors were detailed and interpreted. To interpret each
i factor, emphasis was placed on variables with exceptionally high or low scores that were
i common among participants within each factor, indicating strong opinions. The selection
i of participants was purposeful and non-probabilistic, comprising 20 experts, primarily
university professors from prominent institutions such as the Department of Architecture
i at the University of Science and Technology, Shahid Beheshti University, Tarbiat Modares
i University, and Shahid Rajaee Teacher Training University, many of whom have designed
i renowned residential complexes in the Tehran region. The study’s geographic focus is Zone
22 of Tehran Municipality. Sampling adequacy was assessed using the Kaiser-Mayer-Olkin
i (KMO) test, which confirmed adequacy with a KMO measure of 0.564. The research tool
{was developed through an initial phase of document analysis, starting with a review of
irelevant literature and employing a descriptive-analytical approach and logical reasoning.
{In the realm of residential architecture, this research introduces a fundamental component
gthat influences the movement and dynamics of residents.

Mobility Facilitation
Residential Complex
Mental Model

Specialized Factor Analysis

Number of References

44

INDINGS: In the first stage of the Delphi method, a total of 40 physical, functional,
and semantic variables were initially identified and presented to experts. Following

9 i the results of this initial stage, in addition to the existing variables, two new variables,
T énamely spatial coherence and location, were discovered and incorporated into the
e ivariable list. Ultimately, a questionnaire for the second stage of Delphi was formulated
=1 iand administered, encompassing a total of 42 variables. The second stage data underwent
Number of Tables i Q factor analysis, revealing the presence of six factors. These factors were derived from
4 $28 common variables that received either notably high or low scores among the experts.
§Consequently 14 variables were eliminated during the second stage of Delphi. The
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: remaining six factors are considered acceptable due to the presence of shared variables
i exhibiting very high or low scores among the experts. These six discerned factors align
i with the six distinct cognitive patterns. In essence, expert opinions were classified into
isix clearly interpretable categories. These six patterns, namely legibility, permeability,
i happiness, mobility, responsiveness, and territoriality, emerged from the theoretical
consensus among experts. They collectively influence cognition, meaning generation, and
i the physical impact on space, forming three interconnected composite patterns, each
i maintaining its unique identity within the subject matter. This conceptual model not only
i provides insights into the path of knowledge but also fosters an adaptable insight that
shifts from “method within the environment” to “method within research,” possessing the
i potential for growth and evolution over time.

ONCLUSION: The data derived from the Delphi process were analyzed by the Q factor,

leading to the categorization of architecture experts based on their common views.
i Notably, 28 variables exhibited commonality, with experts assigning either very high or low
i scores. In essence, this implies that 14 variables were excluded during the second stage of
Delphi. Subsequently, the findings were presented to the experts for controlled feedback.
i Based on these results, a total of 76.70% of the influential factors pertaining to pedestrian
i movement within residential complexes in District 22 Tehran could be confidently
! identified and subsequently interpreted through expert interviews. It is noteworthy that
nearly 80% of respondents concurred on this topic. The primary intellectual trend can be
{ attributed to the first group of experts, represented by the first factor, which accounted
i for 15.56% of the overall variance. In the context of general categorization, these patterns
i can be divided into responsiveness (15.56%), territoriality (15.00%), mobility (13.60%),
happiness (9.60%), legibility (9.45%), and permeability (7.55%).

{ HIGHLIGHTS:

i - Ensuring the mobility of residents in residential complexes is one of the necessities of a
vital housing.

- Physical factor, function and Semantic are three connected and independent composite
i patterns in the field of residents’ mobility.

i - Responsiveness factor of the physical environment is one of the important factors in
meeting the mobility needs to vitality of residents.
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Flg. 4. Mahestah residential complex, 3th Sector of
22th District in Tehran
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Table 1. KMO and Bartlett’s test Results

Kaiser-Meyer-Olkin Measure of Sampling Adequacy  0/564
Bartlett's Test of Sphericity ~ Approx. Chi-Square:  349/275
df: 153
Sig.: 0.000
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Fig. 5. Bagheri residential complex, 4th Sector of 22th
District in Tehran
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Table 2. Concepts resulting from document content analysis

No. Component Researched sources
1 Attachment Lina Hedmgnfzofl; Né\/\&éﬁ, 2002.0 LT oy -
2 Spatial cohesion Aziz et al, 2012; Abdul Aziz et al, 2012; Shahyundi, 2014; Rahimi, 2015; Sheikh Al-Islami, 2016; Khatibi,

2016.

3 Attendance Sung & Sugie Lee, 2015; _Isiklar, 2017; Bornioli, 2018; Sulis & Manley, 2018; Bajginovci, Beqiri, 2018.

4 Interaction creation Hipp, 2013; Pourahmad, 2015; Tabrizi, 2015; Mousavi, 2015; Daneshpour and Charkhchian, 2016;
Behzadpour, 2016; Khatibi, 2016; Cho & Lee, 2017; Isiklar, 2017; Bornioli, 2018; Mortazi Mehrbani,
2018.

5 Cultural compatibility Mabher, 2008; Sugiyama Catharine & Thompson, 2008; Newton, 2012; Dehghan, 2012; Mohammadizadeh,
2014; Pourahmad, 2015; Bornioli, 2018; Zarghami, 2020.

6 Social trust Bourret, 2001; Tabrizi, 2013; Mousavi, 2015; Khatibi, 2016; Cho & Lee, 2017; Sulis & Manley, 2018.

7 Place identity Bornioli, 2018; Hargreaves, 2004; Ranjbar, 2009; Rafiyan, 1390; Akbari, 2014; Kalantari, 2015; Rajabi,
2015; Ramezanian, 2015; Kazemi, 2017.

8 Operatable Catharine, 2008; Dadpour, 2012; Tabrizi, 2013; Dehghan, 2013; Zeitler, 2014; Martin & Santos, 2015; Sung,
2015; Sung & Sugie Lee, 2015; Tribby, 2015; Sugiyama Eunyoung Choi, 2015; Ramezanian , 2015;
Alimardani, 2015; Behzadpour, 2016.

9 Memorable ness Mir Mogtadaei, 2009; Mortaz Mehrabani, 2016; Mortaz Mehrbani, 2017.

10 Belongingness Isiklar, 2017; Bornioli, 2018.

11 Sense of place Andrew Hargreaves, 2004; Hargreaves, 2004; Dehghan, 2013; Pourahmad, 2015; Kazemi, 2017; Mortazi
Mehrbani, 2018; Bornioli, 2019.

12 Spatial legibility Mir Mogtadaei, 2009; Mortazi Mehrbani, 2017; Mortaz Mehrbani, 2017; Mousavi, 2017.

13 Calm and welfare Sugiyama, 2008; Bornioli, 2018; Bajginovci, 2018; Sylvia He, 2018; Mozos-Blanco, 2018; Bornioli, 2019.

14 Mental comfort Ravenscroft, 2000; Rosso & et al, 2011; Newton, 2012; Martin, 2015; Tribby, 2015; Adorno, 2016;
Mortazi Mehrbani, 2018; Bornioli, 2018.

15 Wholesomeness Ravenscroft, 2000; Bourret, 2001; Rosso & et al, 2011; Newton, 2012; Martin, 2015; Tribby, 2015; Adorno,
2016.

16 Proper view Dadpour, 2012; Ramezanian , 2015; Mortazi Mehrbani, 2018.
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Table 2. Concepts resulting from document content analysis

No. Component Researched sources

17 Attractiveness Rosso & et al, 2011; Tribby, 2015; Pourahmad, 2015; Bornioli, 2018; Bornioli, 2018.

18 Permeability Rosso & et al, 2011; Dadpour, 2012; Bazovandi and Shahbazi, 2013; Mousavi, 2017.

19 Proper lighting Alimardani, 2015; Aslanifar, 2016.

20  Environmental comfort ~ Bourret, 2001; Rosso & et al, 2011; Newton, 2012; Gongalves, 2017; Sung & Sugie Lee, 2015; Tribby,
2015; Ramezanian , 2015; Alimardani, 2015; Aslanifar, 2016; Bornioli, 2018; Delclos-Alié, 2018.

21 Flooring Aslanifar, 2016.

22 Provision of safety Rosso & et al, 2011; Bazovandi and Shahbazi, 2013; Mousavi, 2015; Alimardani, 2015; Pourahmad, 2015;
Mousavi, 2017; Bornioli, 2018; Mozos-Blanco, 2018; Bornioli, 2019; Zarghami, 2020; Jones, 2020;.

23 Provision of security Montgomey, 1998; Ravenscroft, 2000; Sugiyama Catharine, 2008; Tribby, 2015; Pourahmad, 2015;
Alimardani, 2015; Aslanifar, 2016; Daneshpour and Charkhchian, 2016; Cho & Lee, 2017, Isiklar, 2017;
Bajcinovci & et al, 2018.

24 Variety of land uses Montgomey, 1998; Newton, 2012; Bazovandi and Shahbazi, 2013; Hyungun Sung, 2015; Tribby, 2015;
Eunyoung Choi, 2015; Pourahmad, 2015; Alimardani, 2015; Isiklar, 2017; Tshakouri, 2017; Sulis & Manley,
2018; Zarghami, 2020.

25 Land use density Tabrizi, 2013; Hyungun Sung, 2015; Tribby, 2015; Sung & Lee, 2015; Eunyoung Choi, 2015; Rosso & et
al, 2011; Delclos-Alié & et al, 2018; Sulis & Manley, 2018.

26 Flexibility Alimardani, 2015; Mata Martins, 2019; Sulis & Manley, 2018.

27 Accessibility Montgomey, 1998; O'BRIEN, 2000; Sugiyama Catharine, 2008; Ravenscroft, 2008; Dadpour, 2012;
Bazovandi and Shahbazi, 2013; Dehghan, 2013; Sung & Lee, 2015; Tribby, 2015; Alimardani, 2015;
Pourahmad, 2015; Ramezanian , 2015; Aslanifar, 2016; Daneshpour and Charkhchian, 2016; Dadashpoor,
2017; Cho & Lee, 2017, Isiklar, 2017; Mozos-Blanco, 2018; Saghapour, 2019.

28 Proper facilities Bourret, 2001; Sugiyama & Ward Thompson, 2008; Sung & Lee, 2015; Tribby, 2015; Isiklar, 2017;
Bajcinovci, et al, 2018; Mozos-Blanco, 2018.

29 Layout efficiency Mohammadizadeh, 2014; Aslanifar, 2016; Mozos-Blanco, 2018.

30 Visual proportions Dadashpoor, 2017; Bajginovci, 2018.

31 Space hierarchy Goncalves, 2017. i 7

32 Lifespan of the building  Sung & Lee, 2015; DeIcI(Jis-AIic'),iZOlB; Sulis & Manley, 2018; Fasihi et al., 2018.

33 Geometric fit Chris Maher, 2008; Rosso & et al, 2011; Sung & Lee, 2015; Eunyoung Choi, 2015; Daneshpour and
Charkhchian, 2016; Bajcinovci, 2018.

34 Spatial position Wulff, 2010; Rosso & et al, 2011; Zeitler, 2014; Tribby, 2015.

35 Materials Newton, ZOT?f; Mousavi, 2015;. F F

36 Invitation Tribby, 2015; Daneshpour and Charkhchian, 2016.

37 Visual comfort Newton, 2012; Bornioli, 2018; Mozos-Blanco, 2018; Bornioli, 2019.

38 Sound comfort Cho & Lee,720177; MozBs—ﬁnCT), 2018. 3

39 Proper ventilation Cho & Lee, 2017. . b I )

40 Water features Rosso & et al, 2011; Sugiyama & Ward Thompson, 2008; Bajcinovci, 2018; Zarghami, 2020Newton, 2012;
Sugiyama & Ward Thompson, 2008.

41 Vegetation Bazovandi and Shahbazi, 2013; Aslani Far, 2016; Behzadpour, 2016; Kazemi, 2017.

42 Spatial relations Ravenscroft, 2000; Rosso & et al, 2011; Bazovandi and Shahbazi, 2013; Mohammadizadeh, 2014;
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Alimardani, 2015; Cho & Lee, 2017.
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Table 3. Total variance explained

Rotation Sums of Squared Loadings

= Initial Eigenvalues Extraction Sums of Squared Loadings
(<5
c
é‘ Total % of Cumulative% Total % of Cumulative% Total % of Cumulative
8 Variance Variance Variance %
1 5.099 28.329 28.329 5.099 28.329 28.329 2.802 15.569 15.569
2 2.129 11.827 40.156 2.129 11.827 40.156 2.701 15.007 30.576
3 1.760 9.776 49.932 1760  9.776 49.932 2.451 13.617 44.193
4 1.474 8.187 58.119 1.474 8.187 58.119 1.727 9.594 53.788
5 1.217 6.760 64.879 1.217 6.760 64.879 1.702 9.453 63.240
6 1.060 5.888 70.767 1.060 5.888 70.767 1.355 7.527 70.767
7 992 5.513 76.280
8 .864 4.801 81.082
9 778 4.322 85.403
10 .601 3.338 88.741
11 515 2.860 91.602
12 415 2.308 93.910
13 .334 1.858 95.768
14 .256 1.425 97.192
15 212 1.178 98.370
16 132 731 99.101
17 .086 476 99.576
18 .076 424 100.000
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Fig. 6. Scree plot
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Table 4. Rotated Component Matrix

Variable Component
No. 1 2 3 4 5 6
var002 .804 .048 .097 .048 .091 -.091
var011 762 -.045 319 -.027 .298 .030
var004 735 153 .186 142 -.183 .284
var013 .582 415 -.099 .041 -.036 -.078
var016 133 782 .259 -.008 107 -.021
var010 -.204 .691 .035 404 215 .342
var005 220 .668 .024 .043 -.203 142
var017 .361 AT7 277 A71 341 .107
var019 -.023 -.078 763 156 .039 111
var007 .035 519 .688 -.225 .207 .100
var018 .348 .106 .662 .014 123 -.086
var012 279 313 .653 136 .095 -.024
var020 162 .081 .045 .847 .329 -.010
var014 .013 .073 129 .820 -.360 .057
var008 .014 -.186 254 -.040 .755 .220
var009 .094 403 .040 .045 .670 -114
var003 119 .294 132 -.001 .044 .868
var001 456 241 .357 -.141 -.168 -511
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Fig. 7. Bar graph of the frequency of the most important factors of providing mobility in residential complexes

Fig. 8. Conceptual model of mobility based on the opinions of present researchers through Q factor analysis
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Fig. 9. Conceptual model of pedestrian mobility of residents in housing
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