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Table 1: Environmental components affecting sociopetality

Criterion

Aspect (indicator)

Sub-criterion (sub-
indicator)

Reference

Environmental
components
affecting
sociopetality

(Alitajer, Zareei, 2016) (Daneshpour, Charkhchian,
2007) (Mardomi, Ghamari, 2011) (Alitajer et al.,
2016) (Bigdeli Rad, 2013) (Salehinia, Memarian,

2012)

(Alitajer, Zareei, 2016) (Mardomi, Ghamari, 2011)
(Salehinia, Memarian, 2012)

(Salehinia, Memarian,2012)
(Salehinia, Memarian,2012)

Adequate light (favorable

Physical elements lighting)

Noise condition (silence and
peace)

Favorable temperature
odor
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I “

Spatial-architectural
elements

Space dimensions and size
(vastness of space)

Shape

Geometry (and geometric
centricity)

Spatial relationship (visual
connection and spatial
integration)
Presence of natural and
architectural elements
novelty and diversity (unity,
continuity, complexity)
Coordination (harmony)
Color and texture
(construction material)
Advertisement and motifs
Spatial proportions (form,
order)

Privacy (and congestion)
Personal territory and space
Friendly atmosphere
Sense of belonging

Aesthetic meanings

Sense of security

Legibility

Semantic-perceptual Invitingness

Flexibility
Permeability

Utility

Vitality

Functional-activity Convenient seating facilities
Accountability activity
Active employment (different
activities at different times)
Passive employment

Participatory and Public
Space (space for interaction
and conversation)

Mardomi, Ghamari, 2011) (Salehinia, Memarian,
2012)

(Mardomi, Ghamari, 2011) (Alitajer et al., 2016)
(Salehinia, Memarian, 2012)
(Mohammadi, ayatollahi, 2015) (Daneshpour,
Charkhchian, 2007) (Alitajer et al., 2016)
(Salehinia, Memarian, 2012)

(Salehinia, Memarian,2012)
(Naghiloo,Falahat,2016)

(Mohammadi, ayatollahi, 2015) (Alitajer et al.,
2016) (Bigdeli Rad, 2013)

(Behzadfar, Tahmasbi, 2013)

(Mohammadi, Ayatollahi, 2015)
(Mardomi, Ghamari, 2011) (Alitajer et al., 2016)
(Salehinia, Memarian, 2012)
(Mardomi, Ghamari, 2011)
(Behzadfar, Tahmasbi, 2013) (Mohammadi,
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Fig. 1 Environmental components affecting sociopetality in the educational environment of architecture with grid
structure
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Fig. 2 The levels of effectiveness and susceptibility of main factors affecting sociopetality
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Table 2: Fuzzy direct matrix of main factors
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Table 3: Effectiveness and susceptibility of factors affecting sociopetality

Factors D R D+R D-R Result
Physical elements 3.29 242 5.72 0.871 Most effective
Spatial-architectural elements 3.24 2.46 5.69 0.78 effective
Aesthetic meanings 2.86 2.9 5.76 -0.04 affected
Sense of security 2.55 291 5.46 -0.37 Affected
Semantic-perceptual 2.7 2.99 5.69 -0.3 affected
Functional- activity 2.43 3.37 5.81 -0.94 Most affected
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Table 4: The levels of effectiveness and susceptibility of sub-factors affecting sociopetality

Factor Sub-factor D R D+R D-R Result
Physical elements Adequate light (favorable lighting) 0.207 0.178 0.385 0.0281 Effective
Noise condition (silence and peace) 0.165 0.174 0.339 -0.009 Effected
Favorable temperature 0.162 0.182 0.344 -0.019 Effected
Spatial-architectural Space dimensions and size (vastness of 0.355 0355 0.709 -0.0002 Effected
elements space) ’ ' ' '

Geometry (and geometric centricity) 0.327 0.358 0.685 -0.031 Effected
Spatial relatlons_hlp_ (wsual_connectlon 0.369 0365 0.734 0.0035 Effective
and spatial integration)

Presence of natural and architectural 035 0322 0.672 0.028 Effective

elements
Aesthetic meanings ~ NOVelly and diversity (unity, continuity, 557 575 0563 00113  Effective
complexity)
Coordination (harmony) 0.252 0.274 0.526 -0.022 Effected
Spatial proportions (form, order) 0.315 0.304 0.619 0.0105 Effective
Sense of security Privacy (and congestion) 0.472 0.503 0.975 -0.031 Effected
Personal territory and space 0.51 0.504 1.014 0.0057 Effective
Friendly atmosphere 0.492 0.489 0.981 0.0036 Effective
Sense of belonging 0.475 0.454 0.929 0.0214 Effective
Semantic-perceptual Invitingness 0.379 0.435 0.814 -0.057 Effected
Flexibility 0.441 0.403 0.845 0.0382 effective
Utility 0.462 0.496 0.958 -0.035 Effected
Vitality 0.472 0.419 0.891 0.053 Effective
Functional-activity Convenient seating facilities 0.417 0.325 0.742 0.0916 Effective
Accountability activity 0.387 0.397 0.784 -0.01 Effected

Active employment (different activities
at different times)
Participatory and Public Space (space
for interaction and conversation)

0.356 0.43 0.786 -0.074 Effected

0.41 0.417 0.828 -0.007 Effected

Fig. 3 Cause-effect chart and grid map of relationship between main factors
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It seems that many environments are built on the tastes, personal values and perceptions
of designers, or under the influence of the teachings of an architectural style. Therefore,
regardless of the quantitative aspects, it is required to pay attention and apply the
perceptible meanings of the environment that can be pleasant or unpleasant from the
user's point of view. Considering the relationship between man and the built
environment as the basis for determining the environmental characteristics and
especially, the physical characteristics in architectural studies in Iran is new. About the
design of educational environments of architecture, social interactions between the
students themselves and between them and the professor can help to exchange
experiences and information and provide a favorable context for the education of
architecture and architectural design. Sociopetality, as a qualitative feature of the
educational environment can increase the possibility of social interactions between
architecture students themselves and between them and the professors and promote the
learning process of architecture. This study assumes that this goal can be achieved
through the creation of sociopetal environments that enable social interaction.
Therefore, environmental factors affecting sociopetality in the educational environment
of architecture are investigated and the relationships between them are evaluated.

This research is an applied, descriptive-analytical study that is carried out using fuzzy
mathematical modeling. After identifying the basic concepts of sociopetality, social
interactions as well as the educational environment of architecture, the proposed model
of factors influencing sociopetality was obtained through logical analysis and deductive
reasoning. Then, the obtained factors were screened using Fuzzy Delphi method, and
to evaluate their accuracy, a questionnaire was developed and some experts were asked
to fill it. The main method used in this study is of Multi Criteria Decision Making
(MCDM) methods, which is one of the most important methods in evaluating cause-
effect relationships (Lin, et al, 2018) (Tseng, Chiu, 2013), and because of the ambiguity
and uncertainty of the problem, it was decided to solve it using fuzzy theory. Therefore,
the relationships between factors and their effects were investigated using fuzzy
dematel method. In this study, the population included all architecture professors (with

*“This article is based on part of the first author’s doctoral thesis entitled "The Effective Factors
of Sociopetality in an Educational Environment of architecture and its Impact on Students
Learning”, which, with the guidance of the second author and consultant of the third author, at
the Islamic Azad University of Rasht, is done.




a history of teaching and attending in the architectural environment) as experts aware
of the research topic.

Finally, by summarizing all the comments and presenting the categorization including
all the items, the main factors were divided into six general categories, which were
confirmed using Delphi method, as follows:

1.

Physical elements: They determine the physical structure and provide the facilities
required for the use of space. They are one of the basic human needs for comfort
and convenience in a place and increase the possibility of using the environment
and social interactions. Therefore, it is necessary that light, sound and temperature
in the educational environment of architecture do not disturb the user (student and
professor) and dissuade him/her from attending in the environment.
Spatial-architectural elements: These are the elements of the physical environment,
that enable the realization of a behavioral pattern by creating territories. Things like
the dimensions, size and geometry of space, spatial relationships creating visual
connection and spatial integration, the presence of natural elements as well as
artificial elements, such as urban elements, stairs or water, can encourage people to
stay and sit together and start an interaction.

Aesthetic meaning: This category indicates characteristics such as novelty,
diversity, harmony and spatial proportions. The proportion between content
(aesthetic) meanings and current activities in educational environment of
architecture influences learning.

Sense of security: Security is seen as a social factor affecting sociopetality that
provides the ground required for the presence of individuals. Providing adequate
light and accessibility for specific groups are of factors helping to create the sense
of security.

Semantic-perceptual elements: The meaning of the environment at different
emotional, sensational, referential, evaluative, and prescriptive levels can affect the
user of space. The physical environment also acts in relation to emotions and
experiences, and aids the user's perception. Concepts such as invitingness,
flexibility of the environment, etc. encourage students to be present in the learning
environment, and enhance the students’ social interactions and learning process by
enabling changes in environmental capabilities (such as furniture) according to their
needs.

Functional-activity: By adapting current behavioral patterns to behavior
settlements, presence and activity in the environment can be enhanced and common
contexts for group behaviors in students can be created by creating a sense of
belonging. Accountability activity and active employment (the possibility of
various activities in place) as well as the presence of a space for interaction and
conversation help the students' interactions and thus their learning.

Also, based on the interaction analysis and the relationship between the factors and sub-
factors influencing sociopetality, the following notes can be mentioned:

“Functional-activity” factor with a net susceptibility value of 0.94 is the most
affected factor on sociopetality in an educational environment of architecture. In
other words, this factor is the main issue to be solved by the affecting factors. In
fact, the realization of sociopetality in the educational environment of architecture
depends on this factor.

"Physical elements" with an effectiveness value of 0.87 is the most effective factor
on sociopetality in educational environment of architecture. In other words, it is the
most important factor among those influencing sociopetality and should be
prioritized when designing the environment. Also, "Spatial-architectural elements"
with a difference of 0.09 is the 2" most effective factor that affects perceptual-
semantic, aesthetic, sense of security and functional-activity factors, and enables
different activities to be realized. Thus, light and lighting, odor and temperature,
dimensions and size, geometry, spatial relationships, and the presence of natural
and architectural elements were the main sub-factors affecting the sociopetal
environment and playing a role in the creation of such an environment.
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