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1 ABSTRACT

In design education, the architectural design stedivironment is one of the most significant envinents
that should be a stimulator of creativity. It's Wmfor the amount of time students spend thereit'so
considered their second home. Researchers aspireate a unique and different design studio enunent
that motivates students’ creativity. This studysargs the biophilia theory as a technique that ig¢ee a
creative design studio environment. The purpos® idetermine the applicability of the biophilic dgs
theory patterns to the design studio environmeiichvin turn has an impact on motivating the staslen
creativity. The research method will be conductebugh a comprehensive analysis of several world-
famous architectural schools, by understandingaiby@ication of the principles of nature and conimgct
them with biophilic patterns. As a result, the egsé has yielded applicable criteria for biophpatterns in
existing design studios.

Keywords: Architectural design studio, Creativertéag environment, Biophilia, Biophilic design stad
Biophilic Patterns

2 INTRODUCTION

Creativity is described as the ability to creatmething unique. As a result, creative talents agelired in
many forms of education and jobs. Creative studargsnecessary for all sorts of education, inclgdhre
arts, music, sciences, mathematics, and engineenarchitecture is one of them (“10 Jobs Thajuite
Creative Thinking Skills”, 2023; “Best Degrees fOreative People”, 2022; Easton & Djumalieva, 2018;
Rufener, McCaulley, & Sealey-Morris, 2023; Vilori@p15). The design studio has always been a rich
material for investigation. Its impacts on inteigmral interactions, academic performance, and ngeeti
students’ psychological needs are crucial (Dhara2421). As a space, it extends beyond just beipgx-
shaped classroom to play a larger role. It haset@ednfigured to encourage students to work and mohwi
when they encounter conceptual difficulties (shag@021); in addition, it has to be a source opiretion
and imagination (Davies et al., 2013; McCoy & EvaR802; Thoring, Desmet, & Badke-Schaub, 2018;
Thoring, Gongalves, Mueller, & Badke-Schaub, 20¥yas, van der Veer, & Nijholt, 2012). Actually,
architecture students want spaces for chillingggdaor socializing and conversing, suitable fumaf views
rather than just walls, and a corner for laptopth whe necessary equipment (Lewinski, 2015; Vyaal.et
2012). These needs are reflected in the studiotsishings, which are usually divided up into snralle
groupings to create a more intimate setting thgipeus the desired social interactions (Utaberta,
Hassanpour, Handryant, & Che Ani, 2013). In additithey prefer a panoramic view of the surrounding
landscape, especially greenery elements in alirttegior and exterior spaces, outside nature, gagmn
spaces, green elements, indoor greenery, and irglaots, as they feel comfy while working (shaqour,
2021). This is according to many references (Dhalaa@021; Ibrahim & Utaberta, 2012; Lewinski, 2015
Obeidat & Al-Share, 2012; shaqour, 2021). They hhighlighted incorporating aspects of the natural
environment as a prerequisite to its optimal pengoice as a catalyst for creativity.

Biophilia is a biological tendency to affiliate witnature (Stephen R. Kellert, 2012; WILSON, 1984).
Biophilic design, as a reflection of the Biophipanciples in the design studio, presents a vialaleslation

of “nature” to shape the design studio environnaettt accordingly affect its creativity potential¢ften R.
Kellert & Calabres, 2015). The challenge lies ie #pplicability of the biophilic patterns to theygkcal
configurations of the design studio. It has to loelrassed within a proper understanding of students'
perceptions as related to incorporating elementsatdire into the architectural design studio (WIDNSO
1984).
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This paper raises questions about the creativenfiat®f applying biophilic design patterns to thexisting
design studio. To answer these questions, it reviehated literature to come up with a solid un@erding

of the typology of the ‘creative design studio’ @me hand, and the relation between nature-based
interventions that influence these creativity patds. In addition, three featured examples (mergd
within the leading 10 existing schools of architeet worldwide) are analyzed. A correlation analysis
between the natural features of these schools k@dralated biophilic patterns is used to conclude a
framework for applying the biophilic patterns instg studios to enhance their creative potentiais T
methodology has been shown in Figure 1.
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Fig. 1: The Reaserch Methodology. Source: Researchers

3 THE CREATIVE DESIGN STUDIO

The design studios' physical environment shouldaliggger for creativity and innovation (CANNON &
UTRIAINEN, 2013). because It is not only importdantimprove students' performance but also to make
them more inventive and increase their creativibyeptial to create innovative products (Thoringakt
2018). To establish an educational environmentitisgtires students to be more creative, severaefoes
can be followed. Several literature reviews haventineed certain spatial principles, characteristias
requirements that can be applied to the educatiemaltonment. Many sources discussing spacesgagets

for creativity within academic, practice, or otlmmovation environments were identified.

The spatial requirements that can be applied weirtgd out. Through these references, it was deeal
that there are several spatial guidelines thatanstantly repeated in different references andhvhirned
out to be related to the natural environment. Sahé¢he literature reviews allude to various leagiin
environments in general. (Bramble, 2017; McCoy &ks, 2002; Thoring, Desmet, & Badke-Schaub, 2019;
Thoring, Guerreiro Goncalves, Mueller, Badke-SchatibDesmet, 2017; Thoring, Mueller, Desmet, &
Badke-Schaub, 2020; Williams, 2013). Additionakpme other literature reviews were cited specifical
pertaining to the architectural design studio. (Muady, Khan, & Ahmad, 2015; Obeidat & Al-Share, 201
shaqour, 2021; Thoring et al., 2018; THORING, LUR®, & MUELLER, 2012,). Practitioners,
educators, and researchers can use the presergedeow to investigate the possible impact of cresti
space design and to identify research gaps for umiimd) further research in the field. The spatial
characteristics that are connected with naturetagger for creative space will be analyzed in [Eah

3.1 The Spatial Characteristics and Factors of Spacesdariggers for Creativity

The first factor is the visual connection with matuThat factor can be applied by using open viand
making many openings, windows, or curtain wallsjohgive a wider perspective. Additionally, using
greenery, which can be used in the space by usiimg lindoor plants and flowers of various shapsizes,
and types (CANNON & UTRIAINEN, 2013; Davies et @&013; De Paoli & Ropo, 2017; Dul & Ceylan,
2014; McCoy & Evans, 2002; Muniandy et al., 201&sénen & Stahle, 2013; shaqour, 2021; Thoring.et al
2018, 2019; Thoring, Gongalves, et al., 2017; TimriGuerreiro Goncalves, et al., 2017; THORINGIgt a
2012,; Thoring et al., 2020; Williams, 2013).

The second factor is the components of the spaaiehviocus on furniture arrangement and designels w
as unusual and activating furniture, which can fygliad by using different shapes of furniture teapress
nature. Also, using visual details in the intemi@sign gives rich sensory information. Furthermdne, size
and shape of internal object organization followsgatial hierarchy similar to those found in nature.
(CANNON & UTRIAINEN, 2013; Ceylan, Dul, & Aytac, 2I8; De Paoli & Ropo, 2017; Dul & Ceylan,
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2014; McCoy & Evans, 2002; Muniandy et al., 2018tdkla & Leurs, 2014; shaqour, 2021; Thoring et al.,
2018, 2019; Thoring, Guerreiro Goncalves, et @172 THORING et al., 2012,; Thoring et al., 2020;

Williams, 2013).
Interior Haptics and
Finishing
less use of
manufactured materials
Complexity, Complex
Shapes
Size, Shape Interna
Organization of
Objects
Indoor Climate

Open Views

view of natural

environment

extended views

Use of Outdoor

Spaces

Use of Open Space

Use of Park Theme

Inside

Greenery &
Living Plants Indoor

Vista Activating Furniture Fresh Air

Table 1: Overview of The spatial characteristic #ire connected with nature as a trigger for mm@apace. Source: Researchers.

Stimulation

Light, Quantity of light

Sensory stimulation Use of Natural Daylight

Sound (positive Use of Ambient, Soft
sound) Light

Smell (Positive

Smell) Pale Colors, Calming,
Inspiring Colors

Natural Textures

Lebrisjpelieinie, Fewer Cool Colors

MiSHaBe i Semi-Transparency

Use Of Natural
Materials

Furniture  Design

Arrangement Warm Color

Micro-Climate

Unusual Furniture Energetic Colors, Bright

Colors

Stimulation is the third factor. That factor candmplied by using furniture that imitates elemesfteature
and biomorphic forms and shapes. And any suggestion simulating nature in space (Bramble, 2017;
CANNON & UTRIAINEN, 2013; Davies et al., 2013; JadSnape et al., 2013; McCoy & Evans, 2002;
Muniandy et al., 2015; Oksanen & Stahle, 2013; shgq2021; Thoring et al., 2018, 2019; Thoring,
Goncgalves, et al., 2017; Thoring, Guerreiro Goresl\et al., 2017; THORING et al., 2012,; Thoringlet
2020).

The fourth factor is the material connection witttiure. This factor can be applied by using natoatierials
and textures in the space on furniture, walls,rBpoeilings, and any other elements in the sp@gédNNON

& UTRIAINEN, 2013; Davies et al., 2013; De PaoliRopo, 2017; De Paoli, Sauer, & Ropo, 2018; McCoy
& Evans, 2002; Muniandy et al., 2015; shagour, 202ibring et al., 2018, 2019; Thoring, Goncalvesle
2017; Thoring, Guerreiro Goncalves, et al., 20IHORING et al., 2012,; Thoring et al., 2020).

The fifth factor is natural ventilation and airfloWwhese factors affect the indoor microclimate tte be
created by using many sources of natural ventilaoch as windows, courtyards, and atriums (CANNON
& UTRIAINEN, 2013; Jindal-Snape et al., 2013; McC&yEvans, 2002; Muniandy et al., 2015; shaqour,
2021; Thoring et al., 2018, 2019; Thoring, GueoeBoncalves, et al., 2017; THORING et al., 2012,;
Thoring et al., 2020; Williams, 2013).

The sixth factor is natural light. The quantity mdtural daylight and ambient, soft light affectadgnts’
mental and physical health. Therefore, using nhtigiat enhances our wellbeing, which impacts shide
creativity (Davies et al., 2013; De Paoli, Sa®eRopo, 2017; Dul, Ceylan, & Jaspers, 2011; Jirla&pe

et al., 2013; Makhmalbaf & Do, 2007; McCoy & Evar#)02; Oksanen & Stahle, 2013; Peschl, 2014,
Thoring et al., 2018; Thoring et al., 2020; Willign2013).

The seventh factor is natural colors, which havgositive influence. Colors affect our feelings. ita,
pale, bright, calming, and inspiring colors creatsonnection with nature. Warm and energetic calogate

a feeling of power. All this can create a creaspace (Bramble, 2017; CANNON & UTRIAINEN, 2013;
Davies et al., 2013; Eismann et al., 2021; Jinaelp® et al., 2013; McCoy & Evans, 2002; Muniandglet
2015; shaqour, 2021; Thoring et al., 2018, 2019rify, Guerreiro Goncalves, et al., 2017; THORING e
al., 2012,; Thoring et al., 2020).
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After recognizing the role of nature in stimulaticrgativity in the design studio, theories havenbeeplored
through which the experience of nature can be agplihe biophilia theory is one of these theories.

4 BIOPHLIC DESIGN

Biophilia, our biological connection to natural @mnments (Browning, Ryan, & Clancy, 2014; Stepken
Kellert, 2012; WILSON, 1984) has been theoreticiiiked with creative output and performance. (tHri
1993). The justifications for selecting the bioghihypothesis as a foundational approach to applie
experiences of nature in design studio environmars

» Biophilic design's fundamental objective is to Hartiese imperfections of contemporary or current
building and landscape practice by setting up a fnemework for the fulfilling experience of nature
in the constructed and built environment (Brownetgal., 2014; Stephen robert Kellert, 2008;
Stephen R. Kellert & Finnegan, 2011).

» Biophilic design aims to create useful habitatgeople as an organic and biological organism in the
built environment that improves people’s creativifroductivity, health, fithess and wellbeing
(Browning et al., 2014; Calabrese, 2015; StephekdRert & Finnegan, 2011).

* The biophilic theory was chosen based on some n&semnd literature reviews that carried out
gquantitative and computational experiments on sepse users and measured their creativity in
different environments (Chulvi, Agost, Royo, & Gkr&arcia, 2020; McCoy & Evans, 2002;
Ulrich, 1993), including: a) The first one is theutral study space; b) The other one is the same
educational space, but a simulation of the naemaironment inside this space was made by relying
on the biophilic theory; and c) The last environmisnthe natural environment itself (the outdoor
natural environment), as shown in Figure 2. Theltesndicate that both types of environments —
simulated (biophilic) and natural setti

4 AT VR )

Fig. 2: Photos showing 1) Real nature: outdoor gaedea. 2) Simulated nature by biophilic theortifiaial representation of the
garden indoors. 3) Neutral environment: normaldezroom. adapted from: (Chulvi et al., 2020).

With the aforementioned justifications, it can leeduded that biophilic design can create a crealiesign
studio. Therefore, it was necessary to know thepmrants of biophilia theory, which consist of prpies
and patterns (Browning et al., 2014; Stephen Rleke& Calabres, 2015). Several fundamental prilesip
must be followed in order for biophilic design te successfully implemented, which are:

* Frequent and continuous contribution to nature;
« Focusing on human willingness to accept nature;
* Encouraging emotional linking to similar environrnteand places;

» Strengthening the interaction between people andrenzawhich helps to increase the sense of
responsibility towards human and natural societies;

e Inspiring the existence of interconnected and iategl architectural solutions (Browning et al.,
2014; Stephen R. Kellert & Calabres, 2015).

There are 14 patterns of biophilic design that lmamsed when applying biophilic design within apgce,
and the 14 patterns fall into three groups: naituigpace, natural analogues, and nature of spacev(ihg
et al., 2014; Stephen R. Kellert & Calabres, 204/H8;SON, 1984), as shown in Table 2.

Based on this, it was determined that the biophileory is concerned with interior environmentst tiie
surrounded by nature. It can also provide a seh#geonatural context, even if this interior spagen the
center of a city in a built environment. Throughrigas treatments and the application of additional
principles and patterns within the space, it issgae to convey a sense of the natural environnagiit
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context even though that space is inside the baWironment. This is possible thanks to biophiliedry
(Browning et al., 2014; Stephen robert Kellert, 208tephen R. Kellert & Finnegan, 2011).

P1  Visual Connection with Nature . .
Biomorphic Forms anc

P2 Non-Visual Connection with Nature P8 Patterns e [HACE
. - L
e P3  Non-Rhythmic Sensory Stimuli =5 Material Connection with £ P12  Refuge
= . T ) Nature w
z P4  Thermal and Airflow Variability . L:|)J o) P13 Mystery
E P5  Presence of Water é 8 E
SO | P6 Dynamic and Diffuse Light S53 i 58
'<7: E : " | '<7: § P10 Complexity and Order '<T: E P14 Risk/Peril
5 P7 Connection with Natural Systems >z 5%
Table 2: showing the biophilic design patterns imdescription. Source: Browning et al., 2014.

5 CREATIVE SCHOOLS OF ARCHITECTURE'S ANALYSIS

Some examples from a number of the top architelcsatzools in the world will be singled out basedtba
Quacquarelli Symonds Rankings (QS) (“QS World Ursity Rankings”, 2022). The criteria for selection
depend on the existence of the largest numbertafadlgrinciples, creativity simulation, Their eteace in a
built or natural environment, and the availabiliby data. At the school, an analysis of the natural
characteristics as a creative space trigger wiltdreducted in relation to the factors in Table heTnain
goal is to know the differences in the applicatidmature and natural elements in different locegjdike a
built environment, a tropical climate environmegmid a mixed environment. As a result, the appticatf
those natural characteristics will be connectedugh biophilic patterns. The three schools aréf U )Delft
Faculty of Architecture and the Built Environmerdar(k 2), which is located in a mixed area ( bugtand
natural areas). 2) National University of Singap8ahool of Design and Environment (rank 6), whigh i
located in a natural area. 3) Manchester SchoArtofrank 7), which is located in a built-up area.

The following descriptions are analyzed based anesbterature reviews, which contain journal agg;l
papers, reports, websites, and books that weieadtito describe the building designs and the pimrposes,
and values of the three architectural schools.

5.1 TU Delft Faculty of Architecture & the Built Enviro nment

In terms of research and education, the facultgrohitecture and the built environment is a gldbater.
The faculty’s solid research reputation as welllas passion, enthusiasm, and creativity of its ecad
community and student body are what drive its sseqgloeven et al.,, 2022; Voordt, Jonge, & Hans;
Wamelink, 2010). Academics and students have begking on enhancing the built environment to create
a creative learning environment for students toolrex excellent, brilliant, and creative architectura
engineers (Avermaete et al., 2014; “BK CITY, DELRIvibrant educational environment”, 2022; Hoeven
et al., 2022; ir-arch. T. (Tom) Coppens, Dipl.-liy-techn. 1. (Iva) Kovacic, G. (Gabriele) LobaazaD.M.
(Despina) Stratigakos, & Verbakel, 2023; Rooij, #&aen, Cavallo, & Arts, 2019; “TU Delft Architectur
and the Built Environment: About the faculty”, 2Q22ordt et al., 2010).

5.1.1 Spatial Characteristics of Nature Principles aseafve Space Trigger Related to Table 1

One of the factors at the TU Delft Faculty of Ateloture and the Built Environment is the connectigti
nature. It's demonstrated inside the school thrahghpresence of different plants, gardens, parkd, a
backyard gathering area, as shown in Figures 34arithe studio walls are mostly glass curtain walls,
allowing views of nature. The second is componaftshe space, which are similarly characterized by
complex geometries, internal haptics, and distwectiinishing. Then, as seen in Figure 5, there is a
simulation of plants and other natural elementagisieir colors, shapes, and functions. The utibraof
natural materials in multiple places is one of thistinctive characteristics. The studio at TU Detft
distinguished by its significant reliance on natdight, which enters through the ceiling's 17 $gglts and
curtain walls. As seen in Figure 6, the design istusl also defined by the presence of natural sotbat
provide many sources of inspiration. (Avermaetalet2014; “BK CITY, DELFT: a vibrant educational
environment”, 2022; Hoeven et al., 2022; ir-arch.(Tom) Coppens et al., 2023; Rooijj et al., 201By)“
Delft Faculty of Architecture & the Built Environm#&, 2022; Voordt et al., 2010).
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Fig. 3: The faculty’s surrounding context. Fig.Qutdoor gathering area. Both adapted from: “BK CITELUBT: a vibrant
educational environment”, 2022.

Fig. 5: The design studio hall. Fig. 6: The orahgh. Both adapted from: “BK CITY, DELFT: a vibrandecational environment”,
2022.

5.2 National University of Singapore School of Designral Environment

The aim of the school is to become a top one thags creative minds together to create a betterrdu
((NUS), 2019 ; P, 2021; “School of Design and Eorinent”, 2021). The design seeks to emphasize
learning as a communicative, collaborative, andtore method. The design concept isn't just toterea
creative learning environment for students but &doenefit the entire system by opening up theatiebver
design in general. So what distinguishes the mgldiesign is not only creating a learning environintkat
helps students communicate, be more creative, altaborate ((NUS), 2019; Lasternas, 2018; “National
University of Singapore School of Design & Enviraemt’, 2019; “NUS School of Design & Environment”

" 2022; P, 2021; Poh et al., 2018; “SERIE ARCHITESCT2022).

5.2.1 Spatial Characteristics of Nature Principles aseafive Space Trigger Related to Table 1

The building is widely connected with nature in maways; it's extremely open. Nature and the langisca
all around the building, as shown in Figure 7, &ersin Figure 8, there are various terraces anutgua
balconies. A huge overhanging roof protrudes atbiegsouth facade, integrating a tropical porchaurded
by mature trees. The building's architecture isptatde and efficient. There are no formal distioics
between study, work, and social environments, asvshin Figure 9. The raw and natural features ef th
building materials have a major relationship wthil biophilia notion. The ventilation at the schdepends
on natural sources. The building is called a "cter@sponsive building." The majority of the roomay be
exposed to the prevailing winds, and more than dfathe space is naturally ventilated. When necgssa
only air conditioning is used. The school also aejseon natural light. Parts of the fagade can kentapart
and replaced with new methods and systems. aikeilrhetal curtain that filters sunlight. There atso
about 1,200 solar photovoltaic panels above thd, ra® shown in Figures 10 and 11 ((NUS), 2019 ;
Lasternas, 2018; “National University of Singap8&ahool of Design & Environment”, 2022; “NUS School
of Design & Environment”, 2022; P, 2021; Poh et 2018; “SERIE ARCHITECTS”, 2022).

Fig. 7: The building's surrounding. Fig. 8: Thelbimg's terrace. Fig. 9: The design studio hall.FBadapted from: “NUS School of
Design & Environment”, 2022.
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Fig. 10: Longitudinal Section components. Fig. Cioss Section components. Both adapted from: (“NU®&mf Design &
Environment”,"2022).

5.3 Manchester School of Art

The vision of the school is to be an inclusivegatiery for the people of Manchester and the widerld,
opening minds to the essential role of creativitynaking a healthy society and contributing to abchange
(Fallon, 2018; Jefferies, Stone, & Kwan, 2017; “Mhbaster Art Gallery”, 2022; university, 2016). The
Manchester School of Art’s significant expansion fsilden Clegg Bradley Studios has helped raise the
prominence of the university and the art schoolctsating a creative, vibrant, interesting, and gimga
environment for staff and students to work in (6@)l2018; Jefferies et al., 2017; “Manchester Aatl&y”,
2022; “MANCHESTER SCHOOL OF ART", 2015; ofsted, &)University, 2013, 2016).

5.3.1 Spatial Characteristics of Nature Principles aseafive Space Trigger related to Table 1

The school is characterized by a great connectitim mature through the presence of living indocanps
and flowers of different types and shapes. A hybrightive environment was created. There is algeen
roof for the gathering, called the design gardem a skylight. The size of the internal configuras is
appropriate, and the visual details are simple. @trangement of the interior furnishings of thedsiu
workshops, and cafes is active and unusual. Tlseaesimulation of some elements in the school. & e
some motifs on the column faces, including plamtd amall flowers, as shown in fig. 12. Most of the
surfaces in the space and the furniture are madwtofal materials, such as wood. There are no lexmp
manufactured materials inside the space. The antdesign of the space provides good ventilatiot @n
renewal due to the presence of the atrium, whicls evith a skylight. The building facades are curtaalls,
so the whole building relies on natural light. Algbe colors inside the school are natural, calnd a
motivating colors that generate a feeling of ingfiim and creativity, as shown in fig. 13 (Fall@918;
Jefferies et al., 2017; “Mnchester school of aR015; “Manchester School of Art”, 2022; ofsted, 301
University, 2013, 2016).
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Fig. 12: Photos showing 3D shot showing the greerfiand the outdoor green areas around and abeveuitding. Adapted from:
“Manchester School of Art”, 2022.
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Fig. 13: Photos showing Two orthogonal sectionthefbuilding zoning showing the biophilic pattemghe different zone of the
building. Adapted from: “Manchester School of Ar2022.
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5.4 Results: The Biophilic Patterns at The Previous Sajols of Architecture

In order to create a creative architectural stughigironment that depends on the application of hl@p
theory as a translation of nature's principlegas necessary to know how to connect the princiiesture
and the biophilic patterns. The following paragmpWwill explain how the aforementioned Spatial
characteristics of nature principles have beeniegpb the biophilic pattern for each school.

The Visual Connection with Nature pattern was agplat the three schools in different ways. It mainl
depends on green plants, which can be employedyistgle of interior design, like residential, edtional,
and office settings. The focus here is on how iemsployed within the architectural studios, and the
following can be used to determine this: It wasligppat the first school by creating views of nat@irom
windows and curtain walls, the existence of parlth weasonal plants, pots, bushes, and trees,rogahe
gardens, and inner plants. But at the third schibdepends on the curtain wall on the north fagadedows

on walls in the other facade called "windows on &nts," and a roof with green plants that is caked
terraced hybrid environment. However, this pattisristronger in the second school, by making tesace
planted balconies, and constructing a tropical ipmrtinner areas and exterior spaces can be ire clos
proximity to the surrounding landscape. The nomisonnection with nature pattern was implemeiated
all three schools in a similar way, by relying tie indoor plants’ smell and sounds from the outedgns
through birds, insects, and plants’ movements aadanal outdoor plants’ changes.

At the first school, the non-rhythmic sensory stinpattern was performed by combining emerging with
rich, layered ground and wall coverings, skyligt#tad tall trees. At the second school, it was apphy
making outdoor and indoor seasonal plants. Thethatthird one, they used various ground and wall
coverings, a skylight, and tall grass. The theramal airflow variability pattern was utilized at tfiest and
third schools by creating curtain walls and operagktylights. In the second example, a majority hef t
rooms are exposed to the prevailing breezes, areageated to capture natural light throughoutiine and
more than 50% of the space is naturally ventila@ualy air conditioning is utilized when necessagy,the
biophilic theory can deal with the spaces founa inatural setting to apply “climatic, or eco-desigsing
natural processes” due to its availability. Howevérthe spaces are located inside a built envir@mm
mechanical or artificial methods (such as natueailtNation, direct sunlight, solar electricity pration, etc.)
may be used. In case of the inability to use thirahprocesses (Browning et al., 2014; Stepherrtob
Kellert, 2008; Stephen R. Kellert & Finnegan, 2011)

At the three schools, there is no presence of tlaeWpattern. The dynamic and diffuse light pattiern
achieved in the first school by adding 3-sided aiartwalls, 13 skylights, and dynamic artificial war
lighting. Then at the second school, there is &lika metal curtain that filters sunlight and enagizes a
link to the environment. The four facades are durtgalls with light filters. But the third schooh¢ludes
skylights, window units on the other facades, andhblique court. The connection to natural systeras
visible in the first and third schools through se®d changes in vegetation in the gardens. Howaker,
second school contains a landscape that improves gaality; nearly 50% of the plants selectedrative
species, and most are from the southern tropic80 Xdlar photovoltaic panels on its rooftop; and an
innovative hybrid cooling system that supplies reomith 100% fresh pre-cooled air.

The pattern of biomorphic forms and patterns atfitst and second schools was applied by making one
colored spaces, motifs, and ornaments of natueahehts; most of the colors and materials are fratara.

At the third school, that pattern was implementgdubing a curtain wall that allowed a view of thid o
buildings with ornaments and motifs that simulagdeiments from nature. The Material Connection with
Nature pattern was implemented at the first andl thihools by designing furniture and space elesneoin
natural materials. At the second school, the bogdhas a strong biophilic component, which is the
deliberate use and celebration of the raw and altivaracteristics of the materials. also the dssatural
colors and materials for walls, floors, and colupsgh as wood, stone, and glass.

The Complexity and Order pattern was applied afiteeschool by making patterned ceiling and viitdis.
On the second, there are patterned wall tilesewdifit sizes and textures of the stone are utilipatterned
ceiling tiles for lighting fixtures; and orderedctde panels. Patterned vertical ceiling tiles arckry
window units were used in the third one. The Prospattern was used at the first and second scloyols
creating a studio layout with views across for sillance, an unobstructed view from the mezzanioer f
and an upper level elevated above street levelidBgghat, the third school added open floor plfams
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studios and galleries. The Refuge pattern appesrd first school by relying on a landscaped t@ud to
separate it from the city. Then, at the second tvexe are many outdoor terraces and corridorallijrat
the third school, there were enclosed conferendevantk rooms. The mystery pattern didn't appeathia
first school. But at the second school, it was igppby creating a partially obscured view of pldintsn the
studios and the hallway; an entry switchback ceegigual intrigue. At the third school, there wegtienpses
of plants and greenery through openings in theswdlhe risk/peril pattern wasn't significantly repented
in the three examples.

After realizing the biophilic patterns that wereplgd to the previous three architectural schotig,
common patterns that were applied in the schools exetracted at Table 3. as they are essentiarpatthat
can be applied to any design studio.

Non-Visual Connection with yes The plants’ smells, sounds, and movements; Birdats, and
Nature bees exist; seasonal plants.

Thermal Airflow
Variability yes Operable Curtain wall, tall windows, skylight.

Dynamic & Diffuse Light yes yes yes Curtain walls; tall windows; skylights.

Biomorphic Forms & Pattern:| ves motifs and ornaments of natural elements; mosthefdolors
P y and materials are from elements of nature.

patterned tiles for the ceiling, walls, and curtaialls; different
sizes and textures of furniture and materials.

P10 Complexity & Order yes yes yes
Outdoor terraces and passageways that can be

used to create a secure area where one can

P12 Refuge yes yes yes withdraw from their surroundings or the main
activity stream while yet being shielded from
above and behind.

Risk/Peril Not significantly represented in the project.

Table 3: The common methods of applying the biéplpitterns at the previous schools. Source: Rdseac

6 CONCLUSION: APPLICABILITY OF THE BIOPHILIC PATTERNS TO THE
ARCHITECTURAL DESIGN STUDIO

The educational environment affects students irersg¢wvays. It motivates students to provide theistb
performance, particularly for architecture studemtserefore, the design studio learning environnséiould
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foster creativity. After research and analysisydts discovered that connection with nature, suchsasg
living plants, greenery, open views, and other glings that promote nature's connectedness, cprcregte

a creative learning environment while also enhapaitudents' creative performance. As a result,ribgo
were investigated to determine how nature couléyaied within the space. The biophilia theory, ethi
expresses the human proclivity for nature, consiist patterns that can be used to create a cbanexith
nature within a space. In order to find out howsthgatterns can be applied, a number of examples of
different biophilic environments were analyzed. digh the examples' analysis, it has been concltigdd
these patterns can be applied through many of #tkads that have been mentioned.

After discovering how to apply the biophilic patieit was found that some patterns could be appbesh
existing design studio but others could not. THe¥dng will present an analysis of the biophiliatperns
that can be applied to an existing design studie patterns: visual connection with nature; nomwadis
connection with nature; non-rhythmic sensory stipthlermal and airflow variability; dynamic and filise
light; connection with natural systems; materiahmection with nature; Biomorphic Forms and Patterns
complexity and order, can be applied to an existlagign studio as long as its application capésliare
available and affordable. The methods, additiond, teeatments by which they can be applied aredigt
Table 3. As for the "Presence of Water" patterat tvasn't applied to any school due to the lack of
application capabilities.

The prospect and refuge patterns were appliedetdhttee schools; the mystery pattern was appliezhtp
two of the three schools; and the risk/peril patt@iso wasn't applied to any schools. However,glibsee
patterns are difficult to implement in an existiaghitectural design studio. because mostly thaseims
depend on the location in which the studio's buogdis sited and also the surrounding spaces arthend
studio. And with this, the aim of this paper waaaeed, which was to find out the possibility of g the
biophilic patterns to an existing architectural igaesstudio and to determine the methods by whidseh
patterns could be applied. In order to give alkgrg design studios, the opportunity to transfémeir usual
design studio into a biophilic design studio, whiaélps improve their creative performance and ecdmmn
their efficiency.
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