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Human life and nature are tightly connected as an innate element.
Nature is the manifestation of emotions, passion and beauty. For this reason, man always tries
to be with it. This type of companionship and coexistence with nature can be well seen in
architecture. Biophilic architecture is one of the new approaches in today's architecture, which
follows the design of buildings using elements of nature. Biophilic design is actually an attempt
to eliminate the gap between today's architecture and the need of humans to communicate with
the natural world and is an innovative approach, which is based on the importance of restoring
and maintaining the beneficial experience and use of nature in the built environment. The
present research analyzed the hierarchical structure of indicators affecting the user in
educational environments designed based on biophilic patterns.

The current research is a descriptive-analytical application, and through a library, it
studied the use of 14 biophilic patterns in 8 case examples of nature-related educational
environments in a hot and humid climate, which provides the greatest possibility of using nature
due to the existing conditions. The four indicators of physiological, psychological, cognitive and
socio-spiritual were prioritized based on the opinion of experts and the numbers of ten visual
patterns out of 14 biophilic patterns were categorized in these four indicators and then based on
the patterns used in each educational environment. Its impact on the user was prioritized in four
areas. To select the final indicators for evaluating and prioritizing the studied educational
environments, a questionnaire was designed with a Likert scale and was identified and collected
using the snowball method. For weighting and prioritizing indicators, pairwise comparisons were
used in the form of a 9-hour questionnaire. In this research, in order to meet the qualitative
criteria, the Analytical Hierarchy Process (AHP) method was used.

The findings showed that the priority of the indicators in the educational environment
is physiological, psychological, cognitive and socio-spiritual respectively, and the most impact on
the user, according to the patterns used from the four indicators in the physiological,
psychological and cognitive "educational environment of Green and "Barn Klong" had the
greatest effect on the user. Examining the patterns used in these samples showed that the
educational environment of Kensington generally observed the most biophilic indicators and
criteria, and the observation of these indicators in the educational environment of Waterengnia
was the lowest.

Paying attention to the effect of each of the biophilic patterns on one or more
indicators of the four indicators, with the aim of using these patterns in the educational
environment, the effect of one of the physiological, psychological, cognitive and social spiritual
indicators can be made more visible on the user. The use of target biophilic patterns based on
the four indicators improves educational performance in various fields and makes people
interested in the educational environment and increases academic progress.
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Table 1: Characteristics of biophilic design from the point of view of theorists from 2001 to 2022 [41]
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They were among the first to define different features in biophilic architecture. They named 7 different characteristics based
on habitation, natural elements, process and geometry in design, happiness and attractiveness [42].
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A more systematic interpretation of biophilic design with two basic dimensions "organic or natural" and "place-based or native",
presented six elements and more than seventy features [33].
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They proposed some comprehensible features and knowledge of natural spaces that can be used in spatial arrangement to
create biophilic building. The subject under investigation is how architecture can evoke the qualities of nature through the use

of light, air, materials, color, spatial definition, movement patterns, openings and enclosures, connecting to the open space
[43]. Hildebrand also believed that the beneficial features of life that are liked by humans can be used in building design [38].
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Presenting the three primary categories of "nature in space, similar to nature and spatial nature" of the biophilic building [44]
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Based on three categories, Terrapin Bright Green drew fourteen biophilic design patterns [37].
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They simplified the first framework of Kellert 2008 and proposed a new framework that includes twenty-four features in three
categories (direct experience, indirect experience, and experience of space and place) [45].
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They suggested communication with nature from an individual point of view (health and well-being of the user) to a social point

of view (public health). They classified biophilic strategies into six categories (biophilic infrastructure, sensory design, biophilic
regulation and performance, transportation connectivity, work-life-play integration, and green space placement) [46].
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They examine the relationship between humans and nature based on biological responses, "psychological, physiological health
and well-being, and cognitive function and performance" [47].
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In an article titled biophilic design in architecture and its contribution to health, well-being and sustainability: a critical review,

they put forward a framework for biophilic that includes three approaches of integrating nature, inspiration from nature, and
interactions with nature, which has eighteen elements [41]
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Fig 3: The effect of biophilic and greenness in educational environments
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Table 2: The impact of biophilic architecture in educational environments in physiological, psychological, cognitive and social-spiritual fields [37-59-6]
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Table 3: Study examples of education spaces
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Table 4: Evaluation of ten biophilic patterns in eight studied educational spaces
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Table 5: The frequency of patterns related to the fields of the four physiological indices of cognitive and social psychology Spirituality in the studied samples and the
educational performance of each one
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Fig 6: The relative weight of educational environments based on the
social/spiritual background of AHP
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Fig 7: The relative weight of educational environments based on the field of
psychology using the AHP method
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Fig 8: The relative weight of educational environments based on the field Chart
of physiology using the AHP method
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Table 6: Final weight of 4 biophilic design indicators by AHP method

A 2 Selidsn (b S5e a3l
Effective index of biophilic design on the user

=5 09
Relative weight

0.053 Social index _cloi>l asls

0.1 Cognitive index _o>Lus asLi
0.442 Physiological index S5 59lg: 528 _a>Lis
0.405 Psychological index oliiily, (asLs

incompatibility rate0,09 = 5,5 3Ll &

Priorities with respect to: Combined
Goal: biophilic
Physiological R ——— |
Psychological ey |
Cognitive 00
Social Spirtual 053 [
Inconsistency = 0.04

with 0 missing judgments.

Selidsn (b Al ez b aF o (ood 09 S8
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Table 7: The weight of educational environments in the use of biophilic patterns design
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