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ARTICLE INFO Extended ABSTRACT

Article History: . ACKGROUND AND OBIJECTIVES: Evaluating the suitability of living conditions in urban
Received 2021/08/31 residential complexes in metropolitan areas is of great importance. Space quality can be investigated
Revised 2021/12/24 : by recognizing the quality of life from both mental and physical perspectives. A house serves not just as a
Accepted 2022/03/27 gplace of shelter, but also as an environment where individuals can fulfill their other needs. Given that the
Available Online  2023/08/06 : housing sector is among the most important development sectors in society, residential building rules

i and regulations are of utmost importance in all nations. However, construction rules and regulations
:in most countries involve many limitations for the designers, which leads to problems in creating the

Keywords: necessary quality of and quality of life. Based on numerous studies on the interaction of environmental
Quality of Space i qualities or the constructed space with the human mind and behavior [Babri Deh-Majnuni, et al., 1400],
Residential Apartment Complexes gwhat is especially important in the definition of space quality is its interaction with the surrounding
Physical Space environment. Space quality is essentially how the environment is manifested and how it is understood.
Physical Indices i As such, a quality environment cannot be selected and settled-inn by the users, before it is understood.

As the variety in metropolitan construction, and the use of stylish elements in the architectural
i appearance can snatch the thoughts and minds of the general audience during the initial assessment,
%the evaluation of residential spaces by construction experts and specialists assists users in choosing an
appropriate residential environment. Moreover, the evaluation of residential apartments and buildings
Use your device to scan is considered one of the most complex and fundamental operations in architecture, the quality of which
and read the article online i can have numerous drastic effects on the residents and their relationships. Nonetheless, previous studies
§have neglected the examination of older, more abundant, and less regulated single-block residential
i apartments, which have had a detrimental impact on the quality of residents’ lives. In contrast to the
prescription-based approach to regulation, the performance/productivity-based approach to structure
quality control is purpose-oriented, leaving the designers more creative and innovative choices to fulfill
i the purpose of every structure. Such an assessment needs specialized knowledge regarding open cultural
gquestions and human issues, in contrast to technical expertise. As an up-to-date field of knowledge,
concerned with human-environment connection, environmental psychology seeks to achieve
i quantitative and measurable criteria to evaluate the quality of physical spaces in residential complexes
iand to achieve desirable productivity in all three scales of residential complexes (i.e., residential units,
interstitial and shared spaces, residential complex connection to urban space), with an expert-oriented
Q iapproach towards cognitive and demonstrable evaluation of physical indices of residential complexes,

i with an emphasis on environmental psychology concepts and components.

Number of References ETHODS: In terms of objective, the present research is a practical study; while in terms of

22 essence and implementation method, it is a descriptive/analytical one. To begin the analysis
based on the main research hypothesis, first the Delphi technique as used to extract key qualitative
gconcepts of environmental psychology. An evaluation method based on Pearson and regression
i correlation coefficients was selected. The data was collected through two methods, namely
Number of Figures bibliographic documentation and field research. The statistical population for this research involved
6 30 experts (architects specializing in environmental psychology) who were selected by the snowball
imethod. In the next stage, several 2nd accredited civil engineers, architects, and city-planers from
1 §Shiraz were selected, using the Cochrane sample formula. Cronbach’s alpha coefficient was used as
%:: i the criterion to evaluate the reliability of our research questionnaire. Environmental psychology was
Satm B used based on the simple Delphi technique and elite consensus. After the data was collected, mean,
Number of Tables gmedian, and mode were used to analyze the data by SPSS statistical software package. In order to
14 i address the research questions and evaluate the research hypothesis, appropriate questionnaires
§were developed and underwent reliability and validity testing before giving to respondents. The
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?respondents were selected from the overall population using a random cluster sampling method.
After data collection and data summary, variable analysis via the Kolmogorov—Smirnov test (KS) was

performed to check the normal distribution of data regarding physical space quality.

INDINGS: Design knowledge is not visible, though it can be seen through conduct, as it manifests
: § itself in design workshops via drawing, handwriting, modeling, etc. Professionals also embody
i their design knowledge through their work, which grows through experience, repetition, and skill
gacquisition. In a constructivist learning environment, knowledge develops during teacher-student
! interactions, allowing students to engage with their personal knowledge, beliefs, and attitudes. This
approach emphasizes the learning process and the thought processes involved in design, rather than
just the final product. In the design process, problems are performed in a process-oriented form. The
i effective components in constructivism and knowledge building in this style of learning are somewhat
similar to the nature of the knowledge applied by designers in their own designs. The constructivist
learning approach to knowledge building is very similar to the nature of knowledge, while design
! training can be very successful for learners based on this approach. Design knowledge is distinct from
other bodies of knowledge and can be acquired by specific means. Most of the time, this body of
knowledge is unconscious and challenging to articulate. A large part of this body of knowledge is tacit
i and indescribable. In reality, design is learned through conduct. Because design knowledge is by itself
a different body of knowledge, the way knowledge is acquired is obtained by changing the conduct of
work. The nature of design knowledge hinges on practical tasks and the individual’s unique capacities,
evolving with experience, context, and the stages of its acquisition.

ONCLUSION: Changes in the quality of physical spaces within residential units can be explained

by emphasizing the key concepts of environmental psychology, such as stress, territory, personal
i space, congestion, and solitude. Based on key concepts of environmental psychology, the order of
effectiveness for residential unit physical index variables, from the highest to the lowest, is as follows:
1. stress, 2. personal space, 3. solitude, 4. territory, 5. congestion. For intermediate and shared
i spaces, the order is as follows: 1. stress, 2. solitude, 3. personal space, 4. congestion, 5. territory.
At the highest scale, concerning the link between residential complex space with urban space, the
order is as follows: 1. congestion, 2. stress, 3. personal space, 4. territory, 5. solitude. The emphasis of
i environmental psychology on the personal space component on the scale of residential unit indices
is higher than that of the other two scales, while the emphasis on the solitude component is on
i interstitial and shared space indices. The emphasis on the congestion component was confirmed to
be on the link between residential and urban spaces, as established by prior studies. To improve the
quality level in these three scales, indices that support and strengthen the emphasized component
should receive attention.

{ HIGHLIGHTS:

- Assessing the quality of the physical space of residential complexes with an expert oriented
perspective in line with the perceptual and evidential investigation of the physical indicators of
residential complexes.

- Measuring the quality of life using a combination of objective indicators- and mental or needs
and desires.

- Determining the evaluation factors and physical indicators of residential apartments in
'§a|| three spatial scales including the residential unit; intermediate and common spaces; and
communication spaces of the residential unit with the urban space.
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Table 1. Physical indices in three scale of residential complexes

40 scale indices of a residential unit

42 scale indices for intermediary and shared spaces

Index Titles

Residential complex floor; Residential complex lifetime; Light direction; exposure to sunlight; Residential unit useful area per total land
area; Residential unit ceiling height; Equipment and smart tech; Residential unit physical safety; Interior space geometric form; proper space
performance and circulation; Designation of specified performance zones; Arrangement and lack of overlap between private and non-private
spaces; Dimensional proportionality across spaces (The ratio of public and semi-public spaces to private spaces); Use of greenery and
connection to the nature; Type of cooling and heating devices; Residential unit’s cost of construction, maintenance, and repair; Window
shape, form, and type; Window count, dimensions, and distance from the floor; Light absorption direction, and proper window view
direction; Entrance dimensions, form, lighting, appearance, and decoration; Serial connectivity of spaces, and protection of interior privacy,
despite a welcoming entrance; Residential unit bedroom count and area per total size, Structure plan form and geometry; Proper residential
unit bedroom and locker circulation per total land area; Lighting; Outwards view; Proper residential unit bedroom count and dimensions per
total land area; Kitchen dimensions, size and geometric shape; Color and type of materials and equipment; Proper kitchen work triangle;
Visual connection with other spaces, and lack of kitchen centrality; Existence of hidden spaces, and out-of-sight spaces from the kitchen
perspective; Outdoor view; Kitchen connection to outdoors (terrace); Area; Bathroom and toilet equipment material and color, furniture
layout, hygiene, and circulation; Residential unit privacy and obstruction of sight from public spaces; Lack of smell and sound pollution
production in bathroom and toilet; Geometrical shape; Useful and reliable dimensions and size for the living room, the hall, and the dining
room per designated window size; width of pleasing exterior view from windows; Living room and hall lighting direction per total land
area; Presence and dimensions of partitions; Designation of spatial area in public and semi-private fields (Living room, hall, kitchen, dining
room), space width and eyesight width of the hall and the living room per given area; false ceiling decorations and lighting, as well as
Appearance in the apartment; Flexibility and adaptability of interior spaces, area and practical properties of open spaces (terrace), proper
light direction; View and scenery, serenity, and absence of visual pollution; Width and depth of view in open spaces (terrace), Existence
and location of storage or deep locker with proper dimensions within the residential unit.

Residential complex lifetime; Ratio of reconstructed units to old units; Number of units in the residential complex (Population density);
Household density; Building density (Per capita open space per unit and arena share); Residential complex floor count; Building skeleton
structure type and stability; Residential complex plan expansion and lighting direction; Physical security of the building; Basic welfare
infrastructure (Water, Electricity, gas, sewage, telephone); Apartment smart tech; Building maintenance and repair quality and costs;
Building safety equipment (fire extinguisher, security systems, etc.); Dimensions and form, Front door appearance, height, and social
identity; Primary entrance; Creating visual serenity; Use of transparent material for scalability, Indoors-outdoors connection across exterior
walls; Form, color, material type; Complex exterior wall; Design style; Form; Geometry and front facade materials; Architecture-status (esp.
fagade-status) harmony and visual compatibility; Interior and frontal exterior greenery and green space usage, Exterior and night lights and
night life; Safe and high-quality playground for the children; Flexibility and convertibility of shared spaces, e.g. parking lots to playgrounds
for kids; Visual safety; Proper access; Open space accessibility, vitality, and dynamism; Design form; proper open space furniture; visual
variability; Visual permeability; legibility; open space longing, color, and sensory value; Privacy Preservation; Separation and clarity of
functions; Open space field; breadth of vision; Suitable shading and sunlight protection for outdoor space; Outdoor material type, color, and
quality, Attention to vulnerable groups (e.g. elderly, disabled, and children); Absence of environmental stress (visual pollution, hearing,
smell, and interference of walking and riding paths), Parking without disturbance; Respect for parking lot territory, Amenities (Elevator,
garbage shoot, etc.), Lobby location and appearance, Scenery, Visually suitable furniture and elements for resting and waiting in the entrance
lobby; Maintaining the visual privacy of the main lobby, parking entrance and storages; material type, color, lighting, and appearance indoors
(lobbies and staircases); ceiling height, form, and appropriate proportions and dimensions of the of the floors per unit density; Elevator count
and dimensions; Building density; Personal space preservation; frontal unit entrance area privacy; Elevator presence for carrying goods;
Elevator for emergency; Existence of a suitable multi-purpose meeting hall; Existence of a gym and ancillary services in the residential
complex; Use of rooftop space for greenery.

30 Residential complex scale indices

in connection with urban space

Ratio of new to old buildings in the neighborhood; neighborhood volume-form combination and spatial unity, Simultaneous diversity and
compatibility of neighborhood style, design, type, and form; Skyline beauty, Nearby building density and location crowding, Visual solitude
and negative volume in-between buildings (unbuilt space and fagade discontinuity), Building coordination in terms of color, materials, and
form; Dominant color of neighboring complexes; Flooring; Exterior wall type, color, and material; Exterior neighbor wall coordination of
form, color, and materials, Building-environment connection and space scalability pedestrians via transparent elements (fences and glass)
in the exterior entrances; Urban furniture in the neighborhood; Suitable sidewalks and users' safety; Attention to temporary and guest
parking; Visual beauty and greenery; Open space existence, Suitable arial and passage shading; arial and passage night-lighting and nightlife;
Aerial security; Attention to neighboring territories through signs, etc.; Building scale and openness; Friendly pedestrian and stop space;
Variation of applicability on site, Variation of access to the site, preservation of privacy; Local legibility through signs and spatial elements;
Numerous contributing elements forming a collective experience and memory; Environmental harmony with resident culture; Lack of
proximity to environmental stressors, and audio-visual-olfactory pollutants; Element-user scalability, Collective coordination of form and
proportions of the arches and guard-kiosks.
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Fig. 1. Conceptual model obtained from the theoretical foundations of research
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Table 2. List of environmental psychology dimensions
(Key concepts) extracted — Delphi stage 1

Count  Primary dimensions Count Percentage
(Key concepts)
1 Light 5 2.67
2 Traffic 30 16.05
3 Solitude 29 15.51
4 Color 8 4.28
5 Personal space 26 13.91
6 Culture and beliefs 6 T 320
7 Territory 28 14.97
8 Social sense 11 588
9 Attachment 7 | K .
10 Stress 27 gy v
11 Security 10 535
12 Total 187 100
18 — - e
16
14 |
12 |
10
il
¢ |
|
27 o
0 - S —
E aw ~ =] 3 g L

Fig. 2. List of dimensions (key concepts) of extracted
environmental psychology - First step of Delphi
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Table 5. Kolmogorov-Smirnoff test results: Residential
unit physical space quality

One-Sample Kolmogorov — Smimov Test

N 365
Normal Parameters &° Mean - 3.5534
Std. Deviation 116757
Most Extreme Absolute 0.304
Differences Positive 0.165
Negative -0.304
Kolmogorov — Smimov Z 5.803
Asymp. Sig. (2-tailed) 0.207

a. Test distribution is Normal.

b. Calculated from data.
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Table 3. Prioritization of dimensions (Key concepts)

identified in environmental psychology by specialists
and experts — Delphi stage 2

List of primary Data  Median Mode Priority
dimensions mean
(Key concepts)
in environmental
psychology
1 Light 1.86 1 1 7
2 Congestion 4.66 5 5 1
3 Stress 4.26 4 4 4
4 Color 1.80 1 1 9
5 personal space 4.16 4 4 5
6  Culture and beliefs  1.83 15 1 8
7 Territory 4.33 5 5 3
8 Social sense 1.63 15 1 10
9 attachment 1.63 1 11
10 solitude 4.43 5 2
11 security 2.26 2 1 6
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Table 4. The extent of expert agreement with

dimensions (Key concepts) identified in environmental
psychology — Delphi stage 3

List of primary Percent in Percent
dimensions (Key concepts) favor against
in environmental
psychology

1 angestion 100 0
2 Solitude 96.66 3.34
3 Territory 93.33 6.67
4 Stress 90 10
5 Personal space 86.66 13.34
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Table 7. The Enter regression model test results and
research hypothesis linear regression coefficients

Scale Residential  Interstitial  Connection to
unit space city spaces
Correlation 0.946 0.910 © 0947
coefficient R
coefficient of 0.947 0911 0897
determination
(R Square)
Adjusted 0.973 0.955 0.896
coefficient of
determination
F test value 1276.1 785.738 627.371
The significance 0.000 0.000 0000
level of the F test
Durbin-Watson 1.652 2.105 ©1.938
test value
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Table 6. Pearson’s correlation coefficient test for
physical index variables, key concepts of environmental
psychology and residential unit physical space quality

“Independent  Dependent  Dependent Test  Significance
variable variable variable  value
(mediator)
Physical Stress Physical ~ 0.966 0.000
F;"d_'gest(?fl " Territory Spljfltcef 0.861 0.000
esidentia quality o
units Personal residential  0-865 0.000
space unit
Congestion 0.923 0.000
Solitude 0.921 0.000
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Table 8. Assessment results for the final regression model effect coefficients of the research hypothesis

Statistics Non-standard coefficients Standardized coefficients
Variable B Standard deviation B
Residential (Fixed) .054 .055 —
complex physical Emphasis on stress 785 .037 766
indices Emphasis on territory 175 .070 222
Emphasis on personal space 244 .073 .310
Emphasis on congestion .027 .038 195
Emphasis on solitude .226 .031 271
Statistic Stat t Significance Test result
(Fixed) 983 027 —
Emphasis on stress 20.966 .000 Significant
Emphasis on territory 2.491 .013 Significant
Emphasis on personal space 3.337 .001 Significant
Emphasis on congestion 719 .042 Significant
Emphasis on solitude 7.285 .000 Significant
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Fig. 3. The effect of the physical indicators of a
residential unit with emphasis on the key concepts of
environmental psychology on the quality of its physical
space at a glance

Table 9. Pearson correlation coefficient test of physical index variables, key concepts of environmental psychology, and
physical space quality, at the scale of Interstitial and shared spaces

Independent variable Dependent variable (mediator) Dependent variable Test value Significance
Physical indices of Stress Physical space quality of 0.868 0.000
interstitial and shared Territory interstitial and shared 0.910 0.000
spaces Personal space spaces 0.835 0.000
Congestion 0.922 0.000
Solitude 0.932 0.000
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environmental psychology on the quality of its physical
space at a glance

oolie ;o a5 slagasls Lo puie o Lo
lS ealin 1y a6 L gLty il slalod
Ws d_la.s‘) Sg—2>9 s ‘)_‘> ?0)‘0 Sg—>9 d_la.s‘)
S AS WS et b algl oo adaily g9 Al
et g —mlin sloolad b o o JI5 slas
Jad ol ) J_'lﬂ éam‘rmuu‘j) olfd_lb )‘

g—doo e =y B e ) de slap
Ho : B =0
Hi:B#0

G IS Fro (g )5 dlolas
Sl o dixn (ygum )5, doleo

wmilrd g Logsesl als ENter 5oy, Jos

O Ve ooz )3 (Gdod ad B b S S

] 00 00l

Table 10. Test results and linear regression coefficients
of the research hypothesis for the “Enter” regression

model

Model Enter
Correlation coefficient R 0.910
coefficient of determination (R Square) 0.911
Adjusted coefficient of determination 0.955

F test value 738.785
~ The significance level of the F test 0.000
1 Durbin-Watson test value 2.105
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Table 11. Assessment results for the final regression model effect coefficients of the research hypothesis

Statistics Non-standard coefficients Standardized coefficients
) B Standard deviation B
Variable
Residential (Fixed) .227 127 —
complex Emphasis on stress 451 .042 318
physical Emphasi i 062 04 121
indices mphasis on territory . .045 .
Emphasis on personal space .158 .026 251
Emphasis on congestion 114 .067 .145
Emphasis on solitude 211 .066 .260
Statistic Stat t Significance Test result
(Fixed) 1.784 .015 —
Emphasis on stress 10.703 .000 Significant
Emphasis on territory 1.375 .030 Significant
Emphasis on personal space 6.000 .000 Significant
Emphasis on congestion 1.701 .010 Significant
Emphasis on solitude 3.190 .002 Significant
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Table 13. The Enter regression model test results and
research hypothesis linear regression coefficients

Model Enter
Correlation coefficient R 0.947
Coefficient of determination (R Square) 0.897
Adjusted coefficient of determination 0.896
F test value 627.371
The significance level of the F test 0.000
Durbin-Watson test value 1938
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Table 12. Pearson correlation coefficient test of physical
index variables, key concepts of environmental
psychology, and physical space quality, at the scale of
Residential complex

Independent Dependent Dependent  Test  Significance
variable variable variable  value
(mediator)
Physical Stress Physical ~ 0.912 0.000
Find_'gestf_’fl Territory Splff‘tce . 0806 0.000
esidential ————————~—— qualityo —
complex Personal space Residential 0-785 0.000
Congestion complex  0.825 0.000
Solitude 0.861 0.000
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Table 14. Assessment results for the final regression model effect coefficients of the research hypothesis

Statistics
Variable

Non-standard coefficients

Standardized coefficients

B Standard deviation B
Residential (Fixed) .848 .074 —
complex Emphasis on stress .238 .050 246
physical - -
indices Emphasis on territory 104 .069 .083
Emphasis on personal space .163 .061 .218
Emphasis on congestion .375 .038 .482
Emphasis on solitude .046 .036 .068
Statistic Stat t Significance Test result
(Fixed) 11.497 .000 —
Emphasis on stress 4.784 .000 Significant
Emphasis on territory 1.507 .033 Significant
Emphasis on personal space 2.647 .008 Significant
Emphasis on congestion 9.836 .000 Significant
Emphasis on solitude 1.258 .009 Significant
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Fig. 6. The effect of the physical indicators of
residential complexes with emphasis on the key
concepts of environmental psychology on the quality of
the physical space of the residential complex in three
scales at a glance
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Fig. 5. The effect of physical indicators on the scale
of residential complex in relation to urban space
with emphasis on the key concepts of environmental
psychology on the quality of its physical space at a
glance
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