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ABSTRACT

RE-THINKING BIOPHILIC DESIGN PATTERNS IN PRESCHOOL
ENVIRONMENTS FOR CHILDREN

Jabbarioun Moghaddami, Homa
Master of Architecture, Architecture
Supervisor: Prof. Dr. Mualla Erkilig

December 2019, 138 pages

The unprecedented rate of urbanization globally is associated with a decrease in
access to natural environments. Congested urban spaces are compelling adults and
children to spend a considerable amount of time inside the buildings which by some
reports is up to 90% of their life. Numerous studies have affirmed that Children at
young ages are in a more critical demand of being connected to nature, in comparison
to adults. Nature is an essential aspect of a child’s requirements from living areas as
it is inherent in the human makeup, in other words, ‘Biophilia’. The biophilia
hypothesis suggests that human beings have an innate biological connection with
nature. Based on this hypothesis, biophilic design has been promoted to incorporate
natural features and systems into built environments. The environment delivers
physical and mental experiences that nothing else can, and separation from the
natural environment is proven to have negative impacts on development, health, and
well-being, in this case, detachment of children from their living environment. The
majority of studies on reconnecting children with natural environments have focused
on the outdoor-play of children. Whereas there is a vivid potential to catch the
benefits of natural elements inside of the buildings as well. In this study, by

addressing the missing link between nature and educational settings for children



between the age of 3 to 6, we are aiming to re-think biophilic design features in the
preschool environment from an architectural aspect. This study is aiming to offer
recommendations and suggestions for preschool designers to interconnect children
with the benefits of nature and natural elements for their physical and mental health.
To do so, the project is analyzing plans, features, and interior designs of preschool

environments and probes them into Biophilic Design patterns.

Keywords: Biophilic Design, Biophilia, Preschool Environment, Natural Preschool

Design

Vi



0z

BIOFILIK TASARIM KALIPLARININ KRES CEVRESINDE YENIDEN
DUSUNME

Jabbarioun Moghaddami, Homa
Yuksek Lisans, Mimarlik
Tez Yoneticisi: Prof. Dr. Mualla Erkili¢

Aralik 2019, 138 sayfa

Diinya genelinde 0lglstiz kentlesme orani, kentlerdeki insanlarin dogal gevrelere
erisimini kisitlamaya sebep olmustur. Sikisik kentsel alanlar, yetiskinlerin ve
cocuklarin yasamlarinin % 90'ima kadar binalarin i¢inde gegirmeye zorlamaktadir.
Cesitli ¢alismalar geng yastaki g¢ocuklarin yetiskinlere kiyasla dogaya baglanma
talebinin daha kritik oldugunu dogrulamistir. Doga ile iliskide olmak insanin
dogasinda var oldugu icin (biyofiliya) bir cocugun yasam alanlarinda olmas1 gereken
onemli bir yonidur. Biyofiliya hipotezi, insanlarin doga ile dogustan gelen biyolojik
bir baglar1 oldugunu diisiindiirmektedir. Bu hipoteze dayanarak, doganin 0zellikleri
ve sistemleri insa edilmis ortamlara dahil etmek Uzere biyofilik tasarim ortaya
¢cikmistir. Cocuklarin bulundugu g¢evre, baska hicbir seyin yapamayacag: fiziksel ve
zihinsel ve psikolojik deneyimler sunmakta oldugu isbat edilmistir. Bu yilizden
onlarin bulundugu c¢evrelerin dogadan kopuk olmasi en basta ¢ocuklarin yasam
ortamlarindan bagimsiz hissetmek {izere, sagliklari (izerinde de olumsuz etkileri
yarattigl kanitlanmistir. Cocuklar1 bulunduklari ortama ve dogal ortamlara yeniden
baglamak {tizerine yapilan c¢aligmalarin ¢ogu ¢ocuklarin acik havada oyun
oynamalarina odaklanmistir. Oysa binalarin i¢inde de dogal unsurlarin faydalarim

yakalamak i¢in 6nemli bir potansiyel vardir. Bu ¢alismada, 3 ila 6 yas arasindaki

vii



cocuklar i¢in egitim ortamlari ile dogal ortamlar arasindaki eksik bagi g6z éninde
bulundurarak kres ¢evrelerinde biyofilik tasarim potansiyellerini mimari agidan
yeniden diisiinmeyi hedefliyoruz. Bu c¢alismanin sonucunda, kres tasarimcilarina
cocuklarin fiziksel ve zihinsel sagliklarina faydali olmasi i¢in tasarimsal Oneriler
sunmay1 amagliyoruz. Bunu gergeklestirmek ic¢in, segili kres projelerin ¢evrelerini
planlarini, 6zelliklerini ve i¢ tasarimlarini analiz ediyor ve onlar1 Biyofilik Tasarim

modellerine iligkilendirmeyi planliyoruz.

Anahtar Kelimeler: Biyofiliya, Biyofilik Tasarim, Anaokul Cevresi, Dogal

Anaokul Tasarimi
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CHAPTER 1

INTRODUCTION

1.1 Motivation of the Study

When | was at the age of starting preschool, my parents were searching for the
best preschool education-wise in town for me. After they found the one, they
arranged a vacant place for me through lots of difficulties and networking because
of competitiveness among parents to register their child in the best preschools. The
most famous and well-known preschool in town was educationally so successful that
the graduates from there had better chances to get accepted for more sophisticated
elementary schools which were even pickier in choosing their students. Accordingly,
succeeding to enroll a child into the right educational spaces from the beginning -
preschool ages- was perceived as an achievement and investment for the child’s

whole educational life.

For this, the main focus of parents in choosing an outstanding preschool for
their children, was predominantly the pedagogy systems of the school as in the
educational program, qualification level of the teachers, and diversity in curriculum
and syllabus. They also cared about the hygiene of the environment, and of course,
the safety and security of the preschool building. With meeting an acceptable level
of qualification on each of these features a preschool might sufficiently function to
offer an advantageous education for preschoolers and to satisfy parents. However,

the environment of school conceives different from a child’s point of view.

Attending a preschool is the first stage of a human’s life for experiencing rather
long hours of separation from family members and familiar spaces. So, it is

extremely essential for preschool buildings to provide a space that feeds children the



sense of belonging as well as physical and mental comfort. Honestly, I and a few of
my preschool classmates that we are still in touch do not remember the quality and
details of education in that preschool. However, we vividly remember how we were
feeling about the space of our classroom and the environment of the preschool. We
all agree that the spaces provided for preschoolers in that school were one of the most

depressing and suppressing educational spaces we have ever experienced.

The school building was mainly a primary school, providing preschool
education as an add-on. The building was pre-residential and located in the heart of
the urban setting of the city, adjacent to a high school building which was also pre-

residential.

This primary school was giving service to approximately 400-450 students
between the ages of seven to eleven on the first floor and second floor in sub-
construction of nearly 250m? with a courtyard on one side of the building. As the
building was not designed to function as a school for this many students, it was
already malfunctioning as a primary school for narrow stairways, not offering proper
windows for some classrooms, a humble-sized yard, some infrastructure problems
like ventilation in classes, etc. On top of that, the classes for preschoolers were placed
on the basement floor, making students who came there seeking a higher standard
education feel psychologically unwell and detached from their educational

environment.

Basically, the yard stairs leading to the basement classroom, and the classroom
were the only areas preschoolers had access to. The entrance of the classroom was
through a narrow set of stairs to the depth of the ground level at the corner of the
schoolyard. Accordingly, these narrow stairs were captured by wall-like heights on
both sides; the building and the ground. It means an unwelcoming and unpleasant
path was leading the visitors through the entrance of the kindergarten. The classroom
was shaped of two fairly large-sized cubic forms attached to each other on one edge.
The area of the total classroom was around 40m?, and the height of nearly 2,5 m.

The only natural light coming through inner space was from a slender horizon line



of windows at the top of a wall. The plan and the 3D model of the preschool are

provided in appendix A and appendix B.

Of course at that age, | was not aware of the exact reason for being extremely
reluctant to go to that place for long hours. Only a “feeling” of being captured among
walls, not having a proper connection with the outdoors, lack of view to the outside
world, not relating and belonging to that gloomy, depressing, and even intimidating
indoor space was present in me and most of the other students. | continued my
education in the same building for 5 more years only for accessing to top-notch

teachers and better education.

The unsettling memories of my primitive years of education —merely because
of poor building qualification- was my main motivation to explore features and
characteristics of architecture that soothes and appeases the human mind and spirit
and also nourishes the positive feelings within their presence in that space. Certainly,
the problem of an ill-conditioned building for human essence is not exclusive to one
building on a specific spot in the world. By stepping back and observing the bigger
picture, the necessity of comprehension of how modern, urbanized humans ended up
living in settings that are not putting him in ease is inevitable. The question that arises
in mind is: does the urban environment compel modern humans to be situated in a

built environment that is not pleasant for him?

1.2 General Problem Area

It seems that the features of urban and built settings have transformed more
rapidly than human’s deep-rooted habits and tendencies. the fast growth of the built
environment has caused designers to focus mostly on the function of the building
and more recently on the impact of the building on the natural environment. the
missing point here seems to be the compatibility of features of the built environment
on human essence. Humans have lived and evolved in close interaction with a natural

and urban environment almost through the entire history. They have had a balanced



relationship with nature due to this close interaction. As time passed and people grew
both in number and knowledge, they started to change their attitude to their
surroundings gradually. Our ancestors began to dwell in permanent settlements
around 1000 years ago, to expand their population more rapidly and many privileges
and advantages of living in cities allured villagers to progress to relocate to more
populated places (White, 2004; United Nations, 2014; Hartig et al., 2010).

Civilizations continued to expand at an expected and predictable rate for many
centuries. However, during the last two centuries, the rapid and unplanned growth of
cities and the enormous increase of population in urban areas profoundly affected
the structure of urban spaces and accordingly lifestyle of city-dwellers in many
aspects (United Nations, 2017). Particularly in the last several decades, city
environments were enforced to provide more buildings for unprepared population
explosion and humankind has reached a point where the pace of his transformations
have been so high that he has imposed unreturnable changes on the natural
environment around them in favor of his own interests (U.N., 2017; Newman &
Jennings, 2008; Sdderlund & Newman, 2015; Beatley, 2017; Downton et al., 2017;
Ryan, Browning, Clancy, Andrews, & Kallianpurkar, 2014). As the first solution,
green areas got reduced, and the built environments prevailed over natural
environments. Since advances of civilization progress overtook the feeling of the
necessity of nature for people, nature began to fade away from the visage of the

cities, exposing people more to human-made built settings.

The radical change in the habitat of people has led to some unfavorable
consequences which not only concern nature but also collide with one of the human
main innate tendencies and needs, which is to be integrated with natural surroundings
(Downton et al., 2017; Kellert, 2006; Joye & Van Den Berg, 2011). Even though
most of the epidemics and infectious diseases have been eradicated during last
century, today’s human is vulnerable to various depressions, mental diseases, high
level of stress and new health threats (Soderlund & Newman, 2015; Moore &
Marcus, 2008).



Along with alterations in lifestyle and daily routine of millennium human, most
of their daily activities, which used to happen outdoors, began to take place indoors
(McCracken, Allen, & Gow, 2016; Louv, 2008; Yin, Zhu, MacNaughton, Allen, &
Spengler, 2018; Tinney, 2014; Kelly, 2018). Though it is not simple to measure the
concise amount of time people spend indoors, and it is relevant to many factors such
as climate, occupation, different ages, geography, etc.; the records conducted so far
in showing the amount of time urban people spend indoors were unexpectedly low.
Records demonstrate that urban dwellers live averagely 90% of their lives inside the
buildings (Klepeis et al., 2001). This percentage has been provided by many sources.
U.S. Environmental Protection Agency (EPA), 1989; Roberts (2016), Westervelt
(2012); Ribble Cycles (2017), and Lucas Foglia (2018) have reported residents of
U.S. and Britannia are spending 89% -93% of their daily lives indoors. The amount
of time spent indoor has been reported as two-third of daily life for Japanese people
by Jinno (2016). A most recent article in ‘The Washington Times’ presented the
result of a survey as 25% of Americans spend all day inside of the buildings (Kelly,
2018). However, the best reference for this statistic appears to be “The National
Human Activity Pattern Survey” conducted by Klepeis et al. in 2011, which
demonstrates the rate of approximately 92% of lifetime indoors for Americans.
Unfortunately, no more related data was found for other countries other than the

mentioned ones.

In spite of being surrounded by the human-made built environment, a feeling
of yearning for nature and natural environments never closed down in modern human
essence. Urban People go to parks, mountains, lakes, and forests, finding this
ancestral home entirely beautiful and authentic, whereas they perceive their own
urban surroundings mostly to be false and inhospitable (Louv, 2011; Kellert &
Calabrese, 2015; Moore & Marcus, 2008; Beatley, 2017). Or, it is better to rise up
the question: have we missed an issue in the design of our buildings and urban
environments? Was disfavoring built environment an inevitable consequence that

had to bear with congestion in cities?



A growing body of research has been conducted to examine whether people
with healthier mentality move to greener neighborhoods or proximity to green spaces
improve mental health. This research concluded that moving to greener urban areas
aides people to achieve sustained mental health improvement. The ultimate
suggestion of this research was for urban designers to improve urban greenery and
exposure to more natural settings to benefit public mental health (Alcock, White,
Wheeler, Fleming, & Depledge, 2014), and restorative responses to nature (Joye &
Van Den Berg, 2011).

It is also believed that modern citizen’s alienation from nature was not an
inevitable consequence of civilization; this separation took place as a result of a
design flaw and can be fixed to a great deal by improving the design of the cities and
buildings (Kellert, 2008). Regarding the United Nations several estimations about
the further expansion of the cities in upcoming decades (U.N., 2014 & 2017), it
becomes more crucial than ever to lead the development of urban and built
environments in cities consciously to minimize unreturnable negative effects of

manmade environments.

1.3  Aim of the Study

To restore the main motivation of this study, parallel with adults, millennium
young children have been mainly under the influence of this rapidly changed lifestyle
and culture. With the increasing number of families with working parents, children,
as well as their parents, are being dragged into indoor spaces. It is observed that the
amount of connection of young children with nature and natural areas has been
dramatically reduced especially after the 80s and 90’s decades, children still had the
chance to grow up with intimate contact with nature. (Louv, 2008; Chawla, 2015;
Moore & Marcus, 2008). Until around 1970, nature was in access of children in many
forms in their neighborhood. Whenever children had the chance to free play, their
first try was often to run away from the dull human-built environment and rush into

the nearest natural environment, which could be a tree-house, barns, family farms, a



water stream in the woods, or in the close-by wild nature. And still, small “left-overs”
were available within urban spaces, like parks, green sidewalks, vacant fields which
had countless benefits for their physical, mental, psychological, spiritual health, and
sense of belonging and attachment to their environment (Kahn & Kellert, 2002;
White & Stoecklin, 2008).

Increasing urbanization has profoundly reduced the chances for children to
freely play outdoors and parents practically prefer to keep their children indoors to
protect them from being harmed (Veitch, Salmon, & Ball, 2010). Children’s physical
limitations to be free in natural environments have shrunk due to several
considerations. Fear of harm from strangers to children, high rates of kidnapping and
crime, fear of car accidents, dermal harm of UV rays, carious contaminations,
diseases can be caused by street animals or insects are only some of the factors that
keep parents from letting children play outside. Mentioned issues are only a part of
the reason that urban kids -unlike their previous generations- are deprived of
wandering and playing in their neighborhoods to get integrated with nature and
explore it. (Louv & Fuller, 2017; Chawla, 2015; Pretty et al., 2009 Moore & Marcus,
2008; Clements, 2004; R. A. Wilson, 1997).

It is also undeniable that the trend of children drawn away from nature is
amplified by the ease of using technology to entertain children at home. Today, with
children’s lives the virtual is replacing the real. In other words, with their limited
experience and minimal connection to nature, almost all their knowledge of their
environment is controlled, filtered and dominated by Media (Chawla, 2015). For
example, for a child who never had the chance to explore nature and connect to it in
person, nature is being perceived through the digital screen like, TV and phone, and
watch from a nature documentary or as a magnificent wallpaper, making him deem
that nature is in far places and out of reach. Accordingly, they are feeling more
attached to the virtual and technological sources rather than experiencing their

surroundings in reality.



Moreover, lack of experience with the natural world during the early years of
one’s life even is discussed to build insensibility and apathy towards environmental
issues (Zhang, Goodale, & Chen, 2014). Withdrawing the chance to engage with the
natural world from the childhood experience, does not only affect their growth and
development. It also prepares the ground for further loss and damage to the natural
environment, even worse than the current generation has done to it. On the contrary,
if the future generation has a high opinion of the natural world, it ensures the
preservation of the natural environment over the upcoming decades. Many kinds of
research strongly support that children’s regular integration with nature produces
love of nature and positive environmental ethics toward it (Kellert, 2016; Chawla,
2015; Moore & Wong, 1997; Moore & Cosco, 2000; Keller, 2002; Phenice &
Griffore, 2003)

According to many prominent names such as Peter Kahn, Stephen Kellert,
Judith Heerwagen, Richard Louv, Frances Kuo, Roger Ulrich, Louise Chawla, and
so many others, lack of integration with nature seems to be one of the main grounds
of many newly propagated unwellness for children like Attention Deficit
Hyperactivity Disorder (ADHD). Similarly, Louv (2008) invented the term ‘nature
deficit disorder’ as an alternative name for this type of disorder in his book, “Last
Child in the Woods”. Even though it is not a recognized illness, empirical evidence
supports this notion. The Nature Deficit Disorder movement in Richard Louv's "Last
Child in the Woods", suggested that children's interactions with nature are
increasingly becoming more restricted. And, every day more and more children are
suffering from health threats caused by nature deficiency in their postmodern culture
(Louv, 2008; Chawla, 2015; Richardson et al., 2019).

Although nature inside the buildings cannot compete with the benefits of the
necessity of connection to intact nature and natural environments for children, there
is a clear opportunity for architecture to step in and mimic natural features for
buildings by using the patterning, forms, materials, symbols, and spaces, which

represent nature and evoke similar responses.



In this context, we are witness of a significant increase of work around the
intersections of wellbeing and architecture, both in research and in practice, has been
emerged over the last few decades. Both Researchers and architecture practitioners
are perusing the role of nature and nature-focused designs in different spaces on the
wellbeing of the residents of those spaces. Instantly, various design principles and
design patterns have been introduced to respect nature and natural elements in
planning and designing buildings. Several architectural design movements have been
suggested to worship nature inside the buildings.

Some of the architectural design movements have been catching more attention
rather than others in this field; sustainable design, restorative environment design,
biomimicry design, “green” buildings and salutogenic design are only a few well-
known of them. Though all these design movements might sound very close in
meaning, there are key differences among them, which will be discussed in chapter
three. This thesis will focus on a rather new one, ‘Biophilic Design’, which responses
more accurately to the bond between human wellbeing and worshiping natural

elements in the built environment.

Kellert and Calabrese (2015) explain that the architectures and constructors are
still treating nature in their construction and design plan as a factor to overcome or
eliminate. Even if there are any relatedness and the sense of praising natural elements
available for them, it is so minimal. In response to such isolation from nature and its
purported benefits on people’s health and well-being, Kellert and Calabrese propose
that biophilia and biophilic design “promise” the fostering of a positive relationship
to nature. “Biophilic design seeks to create a good habitat for people as a biological
organism in the modern built environment that advances people’s health and

wellbeing”’ (Kellert & Calabrese, 2015).

Despite an expanded body of studies conducted through psychological,
philosophical, and educational perspectives, giving guidelines and principles to
designers for designing biophilic hospitals (Abdelaal & Soebarto, 2019), nursing

homes, train stations (Rods, Jones, Downton, & Zeunert, 2018), and even prisons



(Soderlund & Newman, 2017), one of the main fields that should attract attention in
this manner is preschool environments which is still a gap in this manner. This study
seeks to promote biophilic design features in children’s educational environments to
stimulate their sense of belonging to the place and stronger attachment to nature

which has countless benefits for their wellbeing.

1.4 Methodology of the Study

Most successful childcare centers are emphasizing on the importance of the
basis and features that building provides for children to grow (Bailie, 2012; Monsur,
2015). One the other hand, existing researches, and studies around reconnecting
modern children to nature and natural environments, predominantly embrace the idea
of taking children to nature and increasing their free playtime outdoors, which is
undoubtedly a significant matter to invest time and effort into it. So, it seems crucial
to connect these two issues and re-evaluate the quality and features of built
environments they are spending most of their time. Preschools are places that are
being designed with the needs of children under the spotlight. And, after their homes,
preschools are the second places that children are present. So, in order to attain more
children and responding to their needs, it is wise to focus on preschool buildings
rather than residences. This study will search for ways to maximize the integration

of the natural environment into the built environment in preschool buildings.

In this study, a literature review is gathered to gain comprehension of the
influence of interaction with natural elements and natural environments on children
between the age of three to six in preschool environments. The theories and practices
around the wellbeing of preschoolers are assorted for a firm grasp to better
understanding the needs of children. In addition to general rules and laws for building
preschool, some educational models are helping this research to gain a more
comprehensive understanding of the innate needs of children from an educational
place that they are spending a considerable amount of time in them. Also, their
perspective for integrating children with natural features will be regarded. The result

10



of the literature review will be prepared as a list of distilled guidelines for designers

to consider when designing an educational place for children.

There are many approaches and attempts to evaluate nature in architecture or
by architecture like restorative environment design, salutogenic design, biomimicry
and biophilic design. By discussing their key differences and the reason to choose
the biophilic design in chapter 3, we will continue with expanding attributes,
features, and 14 patterns of biophilic design which are the firm footsteps for this
study. By combining the resolution of the literature review about the innate desire of
children from a place with patterns of biophilic design, these 14 patterns will be

prioritized for preschools in favor of children.

Aided by the concept of biophilic design, qualitative and analytical research
methods are being used to evaluate the features of selected sample preschool designs.
Five preschools are selected randomly among preschools which their projects have
been published since the rise of biophilic design (last 5 years), are from various parts
of the world, and are from a variety of location within the urban plan. The
architectural features of different parts of these preschools will be analyzed in detail
and their compatibility with biophilic design patterns will be assessed. Some
practical recommendations will be provided for each feature of each school to
promote them to become more biophilic. After practicing to give suggestions for
existing preschools, with the help of information derived from the literature review
and conceptual framework 8 practice-based recommendations will be generated

particularly in support of prospective preschool designs.

With procreation of applicable biophilic guidelines for preschool building
design, the question of the thesis will be partly quenched which was to find
architectural solutions to help to improve the relation of children and the natural

environment within the built environment.
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1.5 Boundary and Structure of the Study

The triangle relation among human, nature, and architecture have been a
profound issue throughout decades, centuries and even millenniums. Human being
has always been looking for the perfect and optimized balance among them. In
modernism and postmodernism years it flourished as an appreciation of vernacular
architecture and also building’s place in the ecological system of the planet and
taking the energy consumption of the building in control and emphasizing
sustainability concerns that were more focused on the connection of architecture and
nature. Whereas biophilic design is pushing human needs forward and evaluated the
natural features of a building from the perspective of human wellbeing. This thesis
will exclusively maneuver around the biophilic design approach and will not assess

the relation of building with sustainable or ecological design.

Architecture

Biophilic design

Nature Human

Figure 1.1 Place of biophilic design relation of architecture, human, nature
By Author

The main focus of this research will be on the characteristics and features of
preschool buildings, where children perceive as their second homes. Preschool is a

stage that educates and cares for children of age 3 to 6, for over 40 hours a week.

All humans under the age of 18 are considered as a child (Oatley and Jenkins,
2007; Seldin & Epstein, 2003). And, this age group has been divided differently by

various resources, but most commonly are categorized in the groups below.
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a) birth to two years of age are infants

b) three to six are preschool children

c) seven to twelve years of age are primary school children

d) thirteen to eighteen years of age are secondary school children

Though the motivation of this study was directly derived from personal
psychological drama experienced in the childhood, regarding the field of study, this
thesis will only emphasize on the dialogue between natural environments and built
environments — especially preschool environment- by a conceptual framework that

is influencing all the world for many years now.

The structure of the thesis is composed of five chapters. In the first chapter,
there is an introduction to the study with the explanation of the aim and structure. A
brief history has been conducted around the transformation of the modern human
lifestyle in comparison to the pre-civilization era. In follow, the general area of the

problem, the role of architects and designers in this matter is highlighted.

In the second chapter, the definitions of pre-school age, wellbeing, and
interior environment of preschool buildings are explained. The characteristics of
young children examined in order to get familiar with their needs to interfere with

natural elements and natural environments.

In the third chapter, the main framework of the thesis is demonstrated, which
is biophilic design and its features and elements and interpretation of them for a
preschool building. Here, the relation among child, nature, and architecture of
preschool will be re-observed with the vision of biophilic design and taxonomy

classification of biophilic patterns priorities for preschool environments.

The fourth chapter includes my contributions and suggestions to this study.
A delicate selection of existing preschools from all around the world are being
analyzed and criticized architecturally and on the basis of information gathered on

the second and third chapter, some suggestions are provided for each critic. Then by
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evaluating these suggestions, eight applicable recommendations are given for

designers of preschools. The last chapter builds up the conclusion of the whole thesis.

Table 1.1 The Outline of the Thesis

Boundary and
— Structure of the
study

Architecture in
pre-school
buildings

b) Children and
Connection with
Nature

Uniqueness of
biophilic
Architecture

Economics of
biophilic design

Analysis of
—  Patterns of
Biophilic Design

Evaluation of

the analysis

14

Evaluation of
the suggestion

suggestive
— architectural
strategies

Furthur
Discussion

. Literature Contribution .
Introduction . Framework . . Conclusion
Review & discussion
— M?;ievziil?(;‘ of a) Children and Emergence of Analysis of \— Conclusion
v Environment — Biophilia and selected
biophilic design preschool
Aim and Children and Pre- buildings
— Methodology of — school
the study Environment



CHAPTER 2

LITERATURE REVIEW: CHILDREN, PRESCHOOL ENVIRONMENT,
AND NATURE

Theories and researches around children’s development and wellbeing is a
body of knowledge that is growing extremely fast since the 1970s among scientists
and psychologists to be used in interdisciplinary fields education planning,
healthcare systems, and environment designers in practice. It has been proven that
the quality of the built environment influences the physical and mental well-being of
children and affects the way children use the environment. On the other hand,
humans have an innate desire for nature, and children instinctively are driven by
curiosity in the natural environment. Therefore, nature is an important contributor to

the development process and the wellbeing of children.

This chapter consists of two main bodies of research on a) how children’s
physical activity and the psychological mood gets influenced by the characteristics
of the preschool environment, and b) how nature plays a critical role in children’s
mental and psychological peace, cognitive and creativity enhancement, and the way

children perceive the environment and use it.

2.1 Children and Preschool Environmnet

Many dimensions have an impact on the wellbeing of children. As architects,
we are responsible for the quality and characteristics that built environment offers to
them. Since there are not generous chances to integrate with the natural environment
and the neighborhood landscapes, millennium children under the school age are

predominately spending most of their lives in two places: their homes, and
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kindergarten.! In this study, we prefer to study characteristics of kindergartens over
the residential environment because of two reasons. The first reason is to fulfill the
main objective of the thesis, which is to help designing preschools that are improving
children’s wellbeing by integrating them with nature and natural features. The

second one is to reach a bigger community of children in their educational spaces.

Education can take place in various spaces, like home, museum, natural parks,
etc. But, the only space that is designed exclusively to respond to children's needs to
invest in studying and planning is school. One of the key agents of this fact is the
physical condition and design of the school building which has a major impact on
motivation, learning experience, and health and wellbeing of children. Barrett et al.
(2015) and Hunter (2006) emphasized the importance of the heating system,
operative ventilation and convenient lighting on pupil’s learning motivation and
overall morale. Olson and Kellum (2003) and Ricciardi & Buratti (2018) are putting
forward that indoor air quality, proper acoustic, and natural ventilation system as
remarkably advantageous characteristics to student achievements.

In design patterns of preschools, the main spaces include open-plan care
rooms, washing rooms, and outdoor play areas (Midbjer, 2007). As the care room is
the place that preschoolers spend the most of their time, researchers brought out that
improving the classroom’s physical environment with the help of items like
brightness, view to outdoors, interior variety, and furniture sets according to the o
the preference of the users will greatly help the performance of students (Barrett,
Davies, Zhang, & Barrett, 2015; Ramli, Ahmad, & Masri, 2013). Vasquez et al.
(2019) and Wei Wu & Edward Ng (2003) emphasize on the intuition of children in
classrooms with large windows and natural lighting, or well-fit skylights perform

better than their peers in classrooms without any windows.

! There are some alternative names in different regions of the world for the property that
educates and takes care of children between age three to six during day time, such as
kindergarten, preschool, day care, nursery, child care.
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2.1.1 Architectural Context in Preschool Buildings

The list of researches and studies conducted on the impacts of the physical
condition of pre-school buildings are endless. In each part of the world, these features
and conditions are categorized as a variety of educational concepts and pre-school
building guidelines for designers. For instance, ministry of education in Turkey has
published a Education Buildings Minimum Design Standard Guide to lead architects
and constructors for detailed minimum design standards for schools and pre-schools
which gets renewals every few years according to the new findings around wellbeing
of students and providing better learning environments (T.C. MILLI EGITIiM
BAKANLIGI, 2015, 2019). Existing Architectural disciplines and principles
generally are not designed for specific educational models.

However, in addition to every country’s national educational system’s
general instructions and rules for school buildings, which are more limited to the
legal policy and rules of construction, it is important to understand some of the
philosophies and educational models suggested by philosophers and psychologist for
the environment of children. They look deeper and more delicately in the
fundamental psychological, cognitive, spiritual, and mental demands of children

from their environment.

To maintain within the scope of this study, we avoid extending the
explanations of various educational systems which are massive fields of discussion.
We will pick out the characteristics of the environment they recommend those can
be implemented in the architecture and design of a preschool. By perusing the
attribute that they recommend about the quality and arrangement of spaces in a
preschool environment, the first characteristic that catches attention is the
personalization of the environment for children, to give them independence and a

sense of possessing and dominating the place.

Emphasize on personalization is of the environment is highlighted in

Montessori schools more than the others by making it a necessity to provide the small
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version of all the facilities that adults use in a daily life. Basically, various spaces of
the Montessori pre-school often resemble the physical world for children, offering a
constructivist type model of learning to the children and allowing children to gain
the highest level of belonging to the place and independence. Accordingly, the self-
confidence of children will boost up as they have a self-image of a successful person
(Al etal., 2012; Seldin & Epstein, 2003; Kirkham & Kidd, 2017).

It is observed that children in the early years focus on the senses,
imaginations, and bodies, and direct stimulation of the intelligence isn’t focused on
until the teenage years (Bjgrnholt, 2014). In preschool ages, the spiritual need of
children is to become independent, identified, suited, fitted, and belonging to their
space. Therefore, the learning areas are highly personalized within the provided

curtains, covers, toy fences, or simply by furniture arrangement provided.

Some other philosophers like Waldorf have commented on the
personalization of the space from an additional aspect. They encourage kindergarten
spaces to provide small tent-like refuge spots for children to stimulate their spiritual
quality and bring out the deepest essence of their minds and spiritual uniqueness by
giving them privacy and isolated small areas (Bjgrnholt, 2014; Goldshmidt, 2017;
House, 2013). However, other educational systems did not underline extreme
privacy for children, they also pointed out small places that children can feel fitted

and suited in it is an innate demand at early ages.

Figure 2.1 Refuge spots created for children by architecture and decoration
Left: https://www.architonic.com/es/project/arka-design-montessori-kindergarten-beijing/20026647
Right:https://www.31daily.com/diy-kids-tents-and-teepees/
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The second significant characteristic evident in the design guidelines of some
educational models is dividing the area into smaller groups. And, keeping the
circulation in between these small areas dynamic and welcoming. It means that the
corridors between these articulated group spaces not only provide a connection
between these spaces but also they are supposed to attract the curiosity of children
to move from one place to another to be exposed to various activities available in the

preschool.

Whereas some educational models emphasize the articulation mostly within
the classroom —like the Montessori approach-, some others emphasize the smooth
flow between areas within the indoor-outdoor frame- like the Reggio Emilia
approach. the diagram below attempts to show the desired articulation of preschool
among spaces. “The other children are the first educator, the second the teacher,
and the third the environment.” Loris Malaguzzi (founder of Reggio Emilia
approach). This means that not only do children learn from collaboration and
influence from teachers and other students, but also the environment plays a crucial

role in their education.

Articulated classrooms:
Clearly identifying the
space for its operation
with small group arrange-

ment ‘
Learning street: -
Designing corridors as
- i .
learning space and stimu- e
lating curiosity for learn-
.

ing
Personalized environ-
ment:

Giving opportunities to
children for personalizing
their environment '

Social Spaces:

Providing inviting spaces
for pupils to make social
interaction with each
other

Figure 2.2 Articulated classrooms according to Montessori
Small group arrangements and connecting through ‘learning streets’ according to Montessori, sketched by the
author
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Each educational approach needs a school design that supports the theory and
philosophy behind educational models. Hence, in Reggio Emilia's approach the
general architectural form of the pre-school should provide spacious spaces for
students to encourage exploration and creativity. Also, the spaces should be
interconnected and especially connected to outdoor spaces of preschool. The

architectural output will follow these general principles shown in the picture.

Openness to the com-
munity for practical
experiences

A central area to provide
a meeting area or
‘public’ space

Flow between internal
and outdoor spaces

Flexibility to allow
various

activities and learning
styles

Figure 2.3 Reggio - focus, dynamic flexible space, in/outdoor flow,
sketched byauthor

personalisation
within ‘cell’,
homelike small
spaces that
provide the most
sense of belonging
for children

learning ‘cells’

far from
technology, using
traditional
elements like
blackboardas

]
]
]
1
]
1
]
]
1
1
specialist -
1
1
1
1
1
]
1
]
]
]
1

Figure 2.4 Articulation of classroom according to Waldorf (Steiner)
sketched by author
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Figure 2.5 Waldorf preschool classrooms
Left: https://www.windsongpreschool.com/a-little-tour.html,

Middle:https://www.manchestersteinerschoolproject.org/ Right:http://pikby.com/media/316589048789847896

According to psychologists like Montessori, another important principle is
the connection to living things. Besides, practicing everyday skills like washing
one’s own dishes after a meal in a small designed kitchen, children should be
responsible for feeding, raising, and taking care of small animals, like hamsters, fish,
rabbits being kept in the classroom or outside the school building. Also, students are
running a class garden and are watering and taking care of plants in indoor spaces of
their school (Seldin & Epstein, 2003; Kirkham & Kidd, 2017). This benefits them
largely to strengthen their bond with the natural world and benefit from the spiritual
advantages of this matter. “The child who has felt a strong love for his surroundings
and for all living creatures, who has discovered joy and enthusiasm in work, gives

us reason to hope that humanity can develop in a new direction.” Maria Montessori

According to the educational systems above, they are mostly focusing on
educational aspects and what is beneficial for children’s learning process and

development.

- personalization of the space

- connection to the environment (natural and cultural)
- dividing the space into smaller zones

- experiential learning

- Sensory stimulation
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Briefly, in addition to common constructional rules for a preschool building,
features mentioned above are considered to be essential for the wellbeing of
preschoolers. However, there appears to be a missing link in regards to how nature
can facilitate development and the incorporation of it into the design of the preschool
classroom. The following section will discuss nature, its place in the learning
environment, and how it is critical to child development, health, and wellbeing. From

here, nature becomes the dominant dynamic of this study.

2.2 Children and the Connection with Nature in Preschool

Environments

Psychological unwellness among citizens through nature deficiency in urban
built environments, absorbed scientific attention after eminent psychiatrist, Harold
Searles published his book ‘The nonhuman environment’, (1960) “The non-human
environment, far from being of little or no account to human personality
development, constitutes one of the most basically important ingredients of human
psychological existence.” Harold Searles (1960). Since then, research and practice
unified to support the idea that human being psychologically, physically and
biologically has the need to affiliate with nature and natural environments, especially
during critical formative childhood years. As well as adults, this relationship is very
important and beneficial to children’s development, health, and wellbeing (Kellert
and Wilson 1993, Kellert 2005, Louv 2008).

Some authorities stated that childhood is the only stage of life that human
beings can establish a viewpoint of care, love, and respect for nature. If it does not
happen during the early years of one’s life there is a risk of never attaining such
perspective (Sobel, 1996; Wilson, 1997). With modern urban children’s extremely
limited access to the natural world for free play, the places they are spending most
of their daily lives seem like human being’s only opportunity to inject a dose of

nature in those places and expose children to as much natural environment as
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possible. These places mainly include their two places: their homes and
kindergartens. Most of the urban children between the age of 3 and 6 are spending
40 to 50 hours a week in the kindergarten and preschool (Malone & Tranter, 2003;
Mohidin, Ismail, & Ramli, 2015). Respectively, kindergartens and pre-school
buildings are outlined as the best opportunity to improve children’s

interconnectedness to the natural world.

“Health is much more than mere absence of illness. It is the responsibility of today’s adults
to identify hazards and conditions that impair children’s ability to grow and mature safely
and in good health.” Anita Olds

The innate tendency of human beings towards nature has been introduced as
‘Biophilia’, the urge to affiliate with the natural world, by Edward O. Wilson in his
book Biophilia published in 1986. He felt a necessity to promote this word when he
observed high rates of migration to urban settings and the accelerating rate of
urbanization and disconnectedness from nature coming in consequence of it. Later
in 1995, Edward O. Wilson and Stephen Kellert co-edited The Biophilia Hypothesis.
“No one has learned more about the intricate relations of the human to nature, as

expressed in our architecture than Stephen Kellert,” says Edward. O. Wilson.

One of the prominent names in the area of biophilic design and biophilic
design for children is social ecologist Stephan Kellert who has written many books
around this subject. The relationship between nature and society has been a long-
time concern for Stephen Kellert, as seen by his early works such as The Value of
Life: Biological Diversity and Human Society (1996) and Kinship to Mastery:
Biophilia in Human Evolution and Development (1997). This interest has expanded
to his consideration of nature and built environments, as in the collection Biophilic
Design: The Theory, Science, and Practice of Bringing Buildings to Life edited by
Kellert, Heerwagen, and Mador in 2008.

Kellert’s interest is reflected in many types of research regarding nature and

the built environment and entails the study of both exterior environments and, more
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recently, interior spaces. In the meanwhile, Kellert spread his work around the
environment for children as seen in the Children and Nature (2002), edited by Kellert
and Kahn. A few years afterward, with Building for Life: Designing and
Understanding the Human-Nature Connection, Kellert draws attention to injecting
nature into our modern living spaces, particularly in the built environment.
Following the footprints of this book, he put out Design: The Theory, Science, and
Practice of Bringing Buildings to Life (2008), an innovative guide to the emerging

practice of biophilic design.

2.3 Evaluation of Literature Review

In this chapter we attemped to peruse other scholar’s works around the relation
of children with their environment and their relation with nature. It was evident that
children’s physical environment has irreplaceable impacts on children’s physical
activity, in how they use the space and their sence of belonging to the space. On ther
other hand, crucial benefits of nature on children’s physical health, cognitive
functioning , and psychological wellbeing have been proven. And, it is believed
that parents, educators and designers should focus more delicately on improving

children’s connectedness to natural environmnets.

Regarding children’s relationship with their educational environmnets, we
derived out the critic points from guidelines provided for designers of preschool
buildings by psychologists and founders of some educational models. We chose to
do so in order to get a more comprehensive understanding of the children’s inner
needs and desires from an educational environment, as the architectural and
structural rules and laws available for builders are not focusing on the matter from
children’s perspective. The resolution from this research came out as  design
guidelines like personalization of the space, connection to the environment (natural

and cultural), dividing the space into smaller zones, experiential learning , Sensory
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stimulation. The strategies for applying these factors in preschool environments will

be provided in Chapter 4.

25



26



CHAPTER 3

CONCEPTUAL FRAMEWORK: BIOPHILIC DESIGN

3.1  Emergence of Biophilic Design

The notion of biophilia was first introduced by the philosopher and social
psychologist Erich Fromm in his book The Heart of Man (1964). He mentioned this
concept while describing the difference between human beings from the rest of
nature. He suggested that humans being aware of their “beingness” and being aware
of their “mortality” is separating them from the rest of the living things in the natural
world, leaving him with confusion and anxiety to find his place in the cycle of life.
Philosophically speaking, this confliction within humankind’s spirit leads him to a
choice in the relationship towards the world. To face this anxiety, human-being is
spiritually and psychologically compelled to take one of the two paths to tranquilize
the anxiety of being different from the rest of nature. The first path is “the syndrome
of decay” that similar to archaic and animalistic era of humans, feeds human with
the dimwitted senses of narcism or self-admiration, extreme violence to other living
things, exaggerated dependence to mother or known as incestuous symbiosis, and
even sometimes excessive fascination to dead known as necrophilia (Fromm, 1964).
On the other hand, the second enterprising path leads to “the syndrome of growth”
in which human-being is welcome to take the way of unselfishness and consideration
to other living things wellbeing known as altruism, sense of freedom from self-

centeredness and the struggle to adaption and blend into the natural environment
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around them, and love of life and living processes introduced as biophilia.? (Fromm,
1964, p.114)

However, the biophilia hypothesis was coined by Eric Fromm, the word was
later popularized by Nobel Prize—winner Harvard biologist Edward O. Wilson in his
book Biophilia (1984). Based on Wilson’s occupation, he spent a considerable
amount of time exploring and contemplating the natural world. He describes that he
was feeling a deep connectedness and a yearning to affiliate with other living forms
during the period of his examinations in nature. Then he generalizes biophilia
regarding “the connections that human beings subconsciously seek with the rest of
life”.

While Fromm brought biophilia into the world as a psychological and
philosophical term, Wilson besides affirming Fromm’s premise, added a biological
dimension to this hypothesis and suggests that human’s tendency towards nature
comes as an inherent value. Fromm and Wilson both agreed that biophilic tendencies
in today’s humans are a factor that has been survived in the evolutionary natural
selection throughout history and it needs to be nourished and amplified. Otherwise,
there will not be sufficient opportunity to develop love towards life, nature, and
living things. Thus, humankind will tent to take the regressive path of “decay” which

means the anxiety will lead man into violence, self-centeredness, hatred of life, and

2 To illustrate the word “Biophilia” more clearly, referring to a more common word
might be helpful. The term “phobia” literally means an extreme or irrational fear of
something. It is customarily used as a suffix in many words in our daily used words,
like Claustrophobia (fear of closed spaces), Insectophobia (fear of insect),
Thalassophobia (fear of ocean). Ancient Greek words phobia and philia are opposite
in the meaning. Contrary to phobia, Philia means tendency and friendly feeling

toward something
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death. Wilson felt a necessity to promote the concept of biophilia when he observed
high rates of migration to urban settings and the accelerating rate of urbanization and
disconnectedness from nature coming in consequence of it, causing urban people

anxiety, various mental unwellness, and even hate for life.

3.2  Biophilic Design

Wilson started to wonder in his book biophilia if the modern city life is suitable
to foster biophilic propensity in modern human’s essence. He observed that if people
are given a choice to choose their own habitat, they would prefer to live on vegetated,
savannah-like lands, and near water sources. Even when they are tangled in modern
cities, there is an attempt to value the features of desired savannah-like habitat like
growing grasslands, planting trees, making small gardens wherever they can,
building fountains, accessing to natural light, etc. So, urban people unconsciously
and instinctively tend to rely on their innate adoptions and affinity towards nature
and so to prefer to be in natural environments in which they can feel better and their

functions improve.

Edward O. Wilson dedicated his life to educating people about the necessity
of putting people in mind of reconnection with their innate tendencies to embrace
nature in their daily lives even in modern city lifestyles and preserving biodiversity.
Rather than Fromm’s premise explaining the intellectual, spiritual and philosophical
aspects of the biophilia notion, Wilson’s biophilia book caught wider attention since

he narrated his personal experience and journeys he had in the natural environment.

After a decade, along with Wilson, numerous scholars like Kellert, Heerwagen,
Ulrich, and others began to pass this mission hand in hand to attract the awareness
of public to the positive impacts of natural aspects of their living environments by
publishing The Biophilia Hypothesis in 1993 which became the second reliable
source on the biophilia hypothesis. After this book, biophilia term promoted as a

hypothesis. In this book eminent leaders of biophilic perspective commented,
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deepened and detailed this conception from various points of view. The concept of
biophilia began to attract a broader range of attention after the Rhode Island

conference in 2006.

As shown in the chart below, demonstrating the trend of biophilic design in the
last fifteen years, it is clear that the conference in 2006 had a huge impact on the
popularity of the biophilic design.

= GoogleTrends  Explore

@ Dbiophilic design

o + Compare

Worldwide + 2004 - present ¥ All categories « Web Search ¥

Interest over time

|4=

o<

A Note

Figure 3.1 Accelerating trend of the biophilic design shown in Google Trends

In this conference, the world’s expert representative of various fields from
academic, financial, industrial and even governmental aspects gathered to discuss
The Hypothesis of Biophilia and to evaluate the functional and feasible solutions to
trigger the biophilic move. The discussed ideas and suggestive design principles
from various perspectives in this conference were gathered in another book
“Biophilic Design: The theory, science, and practice of bringing buildings to life”
by Kellert et al. in 2008. According to the google trend report above and available

research materials, the progression around the research on the subject of biophilic
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design came in powerfully in 2006 and got attention again around 2008 by the launch
of the latter book.

Though the chapters of this book are approaching to the subject from different
angles like urban planning (Hartig et al., 2008), biophilic design elements and
features (Kellert et al., 2008), the impact of connection to nature on healthcare
(Roger S. Ulrich, 2008), designing biophilic spaces for children (Moore & Marcus,
2008) and other aspects, they are all united to acknowledge a disconnection from
nature in current urban society. Accordingly, they are all in agreement for the
necessity for a new approach to human-nature connection in urban settings and
integrating as much nature and natural features as possible with urban life and
therefore design.

The second major Global Conference of Biophilic Cities took place in 2013
at Virginia University. As demonstrated by the trend chart, after this conference the
trend of biophilic design notion has generally been accelerated considerably into this
date. All these conferences and gatherings were taking place in an interdisciplinary
platform, because as Kellert mentioned in 1993 when he and Wilson invited the
scholars for the first time to discuss newborn biophilia hypothesis which was being
built on the foundation of previous studies from diverse fields. So, on behalf of

“richness of the topic” they needed commentary from various perspectives.

While evaluating biophilia from their own points of view and from various
disciplines, the authors and lecturers were generally agreed that current urban society
is being disconnected from nature due to radically changed urban lifestyle. Although
from the beginning of civilization there were attempts to value nature in built
environments, during the last decades there is an undeniable gap between humans
and nature. In order to regain and apprize the nature and preservation of nature,
various approaches have been conducted after the late twentieth century. Approaches
like sustainable design, green architecture, green roofs, green walls, vernacular
architecture, and other strategies served the idea of reconnecting the natural

environment and the built environment.
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3.3 The Uniqueness of Biophilic Design

There are some similar terms to biophilic design in concept and literacy which
are aimed to be explained in this part to draw a clear line around the area of concern
in biophilic design. First of all, we are going to explore the place of biophilic design
in Restorative Environment Design which also includes sustainable or green design
within itself. Then, a comparison of Sualutogenic design —which might be
comprehended as a close approach to biophilic design in concept- and biomimicry —
which might sound comparable to biophilic design- will be explained.

3.3.1 Biophilic Design vs. Restorative Environment Design

To understand Biophilic architecture further, it is important to distinguish it
from Restorative Environment Design (R.E.D). As defined by Burnard (2014),
R.E.D is combining sustainable system principles with the building practices that
promote occupant's health and wellbeing. While Gifford & Mccunn (2012) suggest
that biophilic architecture design can be categorized as an item under a larger
restorative design tab which is visualized in the diagram below.

Biophilic
Design

Restorative
design

Figure 3.2 Relationship between biophilic design and R.E.D
By the Author

More extensively, in Derr’s and Kellert's opinion (2013) biophilic design is

one of the two dimensions of R.E.D. Figure 11 illustrates the relationship between
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R.E.D., sustainable/green design, and biophilic design in their explanations which is

visualized in the diagram below according to Kellert and Derr.

Restorative
Environment
Design

Positive
interaction with
nature system

¥ A 4

Sustainable or Biophilic
Green design Design

Low-impact on
nature system

Figure 3.3 Relationship Between Biophilic Design and R.E.D,
By the Author

Not long ago, the general notion of good architecture was a building that was
“suitable” to its environmental context and climate. The idea of sustainable
architecture revised from a building that is ‘sensitive’ to its environment to a
building that will thoroughly preserve and protect the environment from the
possible contaminations caused by human habitations It is ‘the environment’
that has been seen as needing protection (Kellert, 2012; Williamson, Radford,
& Bennetts, 2003). However, Biophilic design turns on the pivot of humans
and seeks to improve human functioning, health and wellbeing by integrating
natural elements in the built environment (Kellert, 2012; Molthrop, 2011).
So, a clear difference between biophilic design and sustainable design is the
concern point of the two disciplines. In the table below some features of

sustainable design and biophilic design are compared.
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Table 3.1 Comparison of Sustainable Design and Biophilic Design Features

Energy Using renewable energy like Preferring natural daylight to bulbs

solar ener .
9y Natural Light rays as a pattern that

Daylight as heat and luminance  varies within the day and night
source

Water Water recycling Direct nature (manmade water
Collecti . i features like pools, constructed

offecting ratnwater ponds, or fountains)
Material

Vernacular materials (cob Natural material
structure, straw bale, or what is

made by local labor) Natural forms and shapes
High thermal mass

Using recycled materials
(recycled wood flooring)

Environment Minimizing land occupancy, Ecological connection to place

working with natural landforms

and processes Direct exposure to plants and

animals
Green roofs and vertical

gardens Evoking nature through natural

shapes, forms, and features

Green roofs and vertical gardens

As understood from the table above sustainable design features are developed
in favor of minimizing energy consumption and omitting the pollution factors for the
natural environment, like utilizing solar energy is to supply energy of the building
to avoid the need to consume external power sources. It means solar energy can
transform into electricity form and display in light bulbs as a source of lumination in
the building. Whereas, biophilic factors are concentrating on optimizing the positive
effects of natural features on human health and wellbeing. In the case of solar energy,
biophilic design’s point of concern is to prefer natural daylight as the source of

lumination over electricity power. Or, one of the extremely successful applications
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of biophilic design is to play with sunshine rays to perform patterns made of light in

the interior spaces.

WL I ]

/ § \\\\\ Wl

Figure 3.4 Designing Sunshine Rays in Biophilic Design
Left:https://deskgram.co/explore/tags/Amatelarchitettura Right:
https://www.archilovers.com/projects/218828/house-in-ishikiri.html

For another instance, the biophilic design suggests building pools, water
fountains, artificial waterfalls, and even constructing ponds all of which are not
recommended in a sustainable design framework due to unnecessary energy
consumption. The biophilic design puts human health, wellbeing and inner need in
the foreground. And the economic justifications of applying these feature is

explained in section 3.4 Economic Benefits of Biophilic Design.

Measuring the sustainability of a building is possible via many green building
rating systems like LEED (Leadership in Energy and Environmental Design),
established for green design established in the U.S.A., or BREEM (Building
Research Establishment Environmental Assessment Method) developed in the U.K.
and some others are being applied internationally to rank sustainability of buildings.
And while these frameworks are important steps for designing more sustainable
buildings, they are not all-inclusive. Connectivity and integration to nature within
buildings are one of the missing links in sustainability rating systems (Kellert, 2008).
This is the reason R.E.D. combines these two approaches to address a more
comprehensive prescription to a building that has a better balance between human
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beings, built environment and natural environment. Since the purpose of this thesis
is to promote the health and wellbeing of the human through architecture —in of
design preschool buildings-, only biophilic design features will be assessed to
maintain within the scope of the study.

Furthermore, there are some other similar architecture disciplinary other than
green architecture and sustainable architecture that might sound related to biophilic
design. For example, Salutogenic Architecture and Biomimicry may be perceived as
comparable to Biophilic design. It is beneficial to clarify the line between the

disciplines and definitions of them.

3.3.2 Biophilic Design vs. Salutogenic Design

The modern human is living longer ever than before. He is trying to establish
a long and healthy lifestyle addressing the prevention of illness as well as the curative
aspect of the healthcare system. During this period, the architectural profession has
an opportunity to deliver optimal therapeutic environments that are supportive of
wellbeing, treatments and recovery (Golembiewski, 2017; Rickard-Brideau, 2015;
Sell, 2013). The two key design movements that are gaining attention in this field

are salutogenic design and biophilic design.

Salutogenic is a theory developed originally by Aaron Antonovsky, a
professor of medical sociology and the term is a mix of Greek and Latin which is
closely translated to “health origins” and defines an approach focusing on factors
that support human health and well-being, rather than on factors that cause
disease. (Benz, Bull, Mittlemark, & VVaandrager, 2014). Salutogenic design is mostly
used in healthcare architecture as well as other public places, like malls and
workplaces. And it is concerned with the relationship between health, stress, and
coping and aims to build structures that make people healthier and happier. (Sell,

2013) This approach is strongly focused on addressing people’s health by evaluating
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many factors. Promoting natural elements in the spaces is only one part of these
factors.

Salutogenic
Design

Biophilic
Design

Figure 3.5 The Relation Between Salutogenic and Biophilic Design,
By Author

Architecture can be psychologically manipulative, for better or for worse.
salutogenic architecture is believed to accomplish this manipulation by providing a
narrative context that affects a person’s behavior, neural and endocrine systems, and
through its influence on the brain and the body (Golembiewski, 2017; Mazuch,
2017). The similarity of these two approaches is the ultimate objective of them which
is to improve physical, mental and psychological conditions in urban society. Images
below demonstrate a clearer difference and similarity of salutogenic and biophilic
design.

Figure 3.6 Examples of Pathogenic Environments
Left: a mega floor workplace separated to cubical with partitions & Right: a gloomy hospital room
https://www.fastcompany.com/90159662/what-working-in-a-dark-office-does-to-your-brain

https://www.flickr.com/photos/tahitianlime/912907071/in/photostream/

Absence of natural light, any natural material, lack of plants and greenery, no
trace of natural forms, shapes and patterns, lack of view to the outdoors, usage of
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plain and dull colors, complete disconnection from natural systems, policy of
preventing individuals from socializing to other peoples in the workplace all gather
to perform a perfectly dull and pathogenic® space for the users. In the design of these
places, no trace of salutogenic nor biophilic design can be found.

Figure 3.7 Examples of Merely Salutogenic Design

left: The Piano stairs playing music as passersby step on, Source: https://me.me/i/my-alamy-aly-a-alam-a-
alamy-stock-photo-my-69968201a7fb46dd83c0242096a63d07 Right: a kindergarten corridor painted
colorfully / source: https://www.segurbaby.com/es/180071/suelo-autoinstalable-losas-vinilo-para-interior.htm

The piano stairs that play music by being stepped on depicting a true example
of merely salutogenic design and shows how design (without using the parameters
of biophilic design) can manipulate people to become more physically active and use
stairs instead of the escalator right next to it. The second salutogenic design example
demonstrates specifying the design to address children’s psychological and mental
health, boosting their energy, and promoting a sense of belonging to space by

regardless of biophilic design parameters.

3 pathogenic: opposite term for salutogenic, meaning causing disease
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Figure 3.8 Biophilic and Salutogenic Office and Public Places
Left:https://tsunami-axis.com/trends/an-introduction-to-biophilic-design-for-offices

Right:https://www.ekoyapidergisi.org/6186-modern-yasamda-biyofilik-tasarimin-onemi.html

As illustrated in figure 13, all the biophilic design projects could be placed
under the umbrella of salutogenic design as they both aim to favor the wellbeing of
users of the building. The office and the public place are following the objectives

of both Biophilic and Salutogenic Design.

3.3.3 Biophilia vs. Biomimicry

Nature has always been an inspiration source for contemporary architects,
who keep trying to connect with it and learn from it; taking different pathways, bio-
mimicry, bio-philia, and bio-morphology all might be perceived so close in meaning.
However, they differ in their evolutionary focus, different priorities, weightings, and
principles. Biomimicry (from bios, meaning life, and mimesis, meaning to imitate)
seeks sustainable solutions to human challenges by studying nature’s patterns,
models, ideas, processes and strategies to mimic or take inspiration from nature to
solve human problems (Biomimicry Institute 2018). Learning from termites how to
create sustainable buildings is an example of this innovative approach. As shown in
the diagram below, biophilic and biomimicry designs serve for totally different

purposes, but they happen to have some features in common.
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biophilic biomimicry
design design

Figure 3.9 The relation Between Biophilic and Biomimicry Design
By Autor

One of the buildings that mimicked the structure of termite mount for natural
ventilation is East Gate Center shopping mall, constructed in Zimbabwe, Africa. In
this building, the purpose of mitigating a natural phenomenon was to replace a
natural air conditioning system with regular fuel-based air conditioning. The aim of
the project functioned successfully through many airways within the building letting
natural winds and air motions find their ways throughout the building and provide a

regulated airflow and air freshness for the users.

{

Figure 3.10 Structure Section of a Termite Colony and East Gate Centre
Left: https://video.nationalgeographic.com/video/magazine/decoder/00000163-4f96-de63-afe7-7fdf708d0000
Right: https://pikosy.com/media/270708627571606419

As presented in East Gate Center, the objective of biomimicry design focuses
on fining compatible ideas in the natural environment, and apply them as adaptive
responses to the function of the built environment. Whereas, in biophilic design, the
building does not need to necessarily perform cohesively with a specific natural
element. Yet, the features of natural elements are used to respond to human mental,

spiritual, and psychological needs.
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3.4  Economic Benefits of Biophilic Design

Though some of the biophilic contributions might collide with sustainable
design principles, they offer an extremely rational economic justification. The first
and most important economic benefits of biophilic design serve the main objective
of this approach. Helping to promote urban human psychological, mental, spiritual,
cognitive, and physical mood definitely has countless positive incomes that are not
comparable to the calculation of the budget for providing a biophilic contribution to
the building. Reduction of life stress, attention restoration, increased wellbeing,
decreased crime rate, and faster healing are only some of the privileges of having
benefits of natural elements in access. But, the question is how is it possible to

calculate the positive financial outcome of these factors?

Most bodies of research have been conducted on the healing impact of
biophilic design in the buildings. Reports show hastened healing in a biophilic
recovery room in a hospital rather than a non-biophilic one (R. S. Ulrich, 1984; Park
& Mattson, 2009). Therefore, the duration of expenses of nursery and medical care
reduces to a considerable level. It has been shown that only by the existence of indoor
plants and a nature view from the window of a hospital room, patients get recovered
from surgery so much faster rather than being recovered in a simple plain room (R.
S. Ulrich, 1984; Park & Mattson, 2009). Ryan et al. (2014) underlined the relevance
of biophilic design with health and wellbeing of humans with pointing out various
research in the neurosciences, endocrinology and other fields that scientifically
validated the positive psychophysiological and cognitive benefits afforded by
biophilic design (Browning, Ryan, & Clancy, 2014). Mentioned advantages of
exposure to nature can be measured by the symptoms like measuring systolic blood
pressure, accelerating the healing process, reducing pain level, improving patient’s
morale (ibid., 2014).

Another important financial aspect of using a biophilic approach in design is
the higher level of productivity by workers in the workplace. Unproductivity, lack

of concentration, absenteeism, and fatigue in the workplace can cost around
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$100,000 annually for a company with 100 employees (Terrapin Bright Green,
2012). Similar to increasing the healing rate in hospitals, investing in providing a
more biophilic atmosphere for workers will benefit an organization in the long run.
Integration with direct nature like an indoor plant, natural view of windows and
benefiting from natural daylight in the workplace, along with natural analogues like
natural materials, natural forms, shapes, and patterns in the office will boost the
mood and presentism of staff. More positive working motivation, increased
productivity (Nieuwenhuis, et al, 2014; Heerwagen & Heerwagen, 2000), higher
creativity (Berman, Jonides, & Kaplan, 2008), restorative effect from fatigue (Ikei,
Komatsu, Song, Himoro, & Miyazaki, 2014; Tyrvdinen et al., 2014), and reduced
iliness ad absenteeism in workplace by 10% only by providing more natural
integrations (Terrapin Bright Green, 2012) are some of the reasons that biophilic
design approach should also be considered from financial aspects for offices and

workplaces.

Also, with obtaining satisfaction of employees the organization will retain its
staff for longer years (ibid., 2012). An experiment put forward that by spending
$1000 for each worker in the office to angle their desks in a direction to have a
constant natural view and by providing operable windows, the organization gained
back $2990 per employee within a period of four months (Terrapin Bright Green,
2012). All these reports have shown reasonable justification to invest in designing a
biophilic workplace to simply boost up the job performance, hence financial outcome

enhancement.

The most relevant economic aspect of biophilic design for this thesis is
providing a better learning environment for students in educational buildings. Along
with cognitive advances like improving concentration Kuo, Barnes, & Jordan, 2019,
directed attention (Taylor, Kuo, & Sulivan, 2002), reducing absenteeism rate among
students (Terrapin Bright Green, 2012), restoration from tiredness and fatigue are
the results of being integrated with nature. Students get better results on
concentration tests in classrooms with a natural view in comparison with same level

students taking the test in “built” view from their windows (Li & Sullivan, 2016;
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Kuo, Barnes, & Jordan, 2019). Having indoor plants, providing natural daylight and
ventilation, having regular visits to a vegetated courtyard and green outdoor spaces,
and so many other delicate design considerations help students on a large scale to
gain the most out of education. In addition, the natural environment provides a
calmer and safer setting for education. It is reported that undisciplined behaviors like
pushing their peers or talking out of turn are less than when in the classroom
(Chawla, Keena, Pevec, & Stanley, 2014). It is suggested that nature helps children
to get more self-disciplined and have more self-control (ibid., 2014; Bakir-Demir,
Berument, & Sahin-Acar, 2019; Kumari Sahoo & Senapati, 2014; Taylor, Kuo, &
Sulivan, 2002).

The positive impacts of biophilic design even extend to retail and trade. It has
been proven that people tend to shop from stores placed in streets with greenery and
vegetation rather than streets with a plain built urban setting. more surprisingly,
customers have the propensity to travel longer distances to spend their shopping time
in greener districts of the city (Wolf, 2005). Surprisingly, shoppers consider
businesses surrounded by greener and more natural environment worthy of 25%
higher costs than shops selling the same product in areas with no vegetation
(Terrapin Bright Green, 2012). Moreover, the parking lots in greener areas of the
city are prone to charge higher costs from citizens for parking their cars (ibid., 2012).
Also, there are some chain stores in the U.S. like Target and REI that started the
strategy of skylight during daytime in their stores and achieved a considerable
reduction in energy cost for the sensors to adjust artificial lighting within the stores.
And, even though not reported, the sales were increased by 15-20% in stores which
were lit only by daylight (ibid.,2012).

Since some feature of biophilic design like investigating large green areas
around the buildings to provide savannah-like views from the windows -which has
been emphasized significantly in biophilic design suggestive guidelines- might
conflict with the congestive structure of the urban areas designers will need to work
harder to find alternative strategies to compensate the economic justification of a

construction. Or, designers can focus more on evaluating the synergic features which
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are apprised both in green design and biophilic design, like green roofs, which along
with preventing stormwater to overflow and reducing urban heat-island effect, it also

presents natural environment visage to the urban dwellers.

3.5  The Practice of Biophilic Design and its Patterns

A core theme from the biophilic design literature is that humanity has lost
something in its approach to building design in modern times. Human affiliation with
nature is seen to be historically reflected in organic building designs and materials,
in patterning and spaces that mimic those of nature, and in traditional living with
close, but respectful proximity, to the natural environment. The greening of roofs
and walls was commonplace in traditional architecture. Classic examples include the
garden courtyards of the places in first civilizations like Pasargad garden in Persia,
Alhambra in Spain, zen gardens and bonsai in Japanese homes, papyrus ponds in the
homes of Egyptian nobles, the cottage garden in medieval Germany, or the elusive

hanging gardens of Babylon.

So, from the beginning of human civilization, there were hints of the biophilic
approach in the design of urban environments and buildings. In the last two decades,
many studies have been conducted on “how” to regain and reinforce the missing link
of connection to nature in current urban settings. Studies of connectedness to the
natural environment have been conducted on fields of healthcare, workplace,
education, childcare, nursery homes, prisons, and many other places to discuss
fundamental benefits of this matter on physical health and mental health. However,
there are only a few scholars and designers who suggested applicable and practical
toolkit to design a building with the biophilic approach.

After biophilic design got promoted globally by Kellert et al. (2008) some core
motivators attempted to apply this approach to the built environment. They suggested
a series of design strategies with various classification that aim to reconnect people

with the natural environment in urban and building designing. Beatley has evidenced
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the validity of the biophilic approach in his book Biophilic Cities (2010) for pointing
to numerous exemplars and models that can enable the successful application of this
approach. He has advocated putting the biophilia hypothesis into practice at an urban
scale, proposing the essential elements of a biophilic city.

In the construction sector, Soderlund and Newman (2015) have proposed a
new set of design that can assist to make buildings and cities more effective human
abodes. They also suggested some strategies to incorporate biophilic design features
in prisons to improve prisoners’ sense of well-being, mental health and behavior
(Soderlund & Newman, 2017).

Roos et al. have sought to apply biophilic design patterns as design and
performance parameters in the new underground railway system in Melbourne in

2017 in the figure below.

Figure 3.11 Melbourne’s New Underground Railway Stations
Conceptual drawings for Melbourne’s new underground railway stations designed by Dr. Phillip
Rods (2017), Source of both images: http://openjournal.com.au/moving-melbourne/

“This isn’t just about low-impact features like green power or water recycling, it is
also recognizing that humans are drawn to the patterns inherent in living things, so
if we can create something that follows these rules of nature, humans will benefit as
well as the planet,” (Rods, 2017). “Valuing trees in terms of dollars is where we go
wrong,” he said. “There are other intrinsic values that are more important, such as

the human and social aspects,” (Rods, 2017).
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The Atocha train station in Madrid, Spain is another good example of a public
biophilic space that provides a spacious environment with a lush vegetated area like

a rain forest and natural lighting from the glass roof for users.

Figure 3.12 Atocha Train Station in Madrid
Source of images: https://www.travelo.hu/tavol/20190227-egyesult-allamok-new-york-india-mumbai-a-vilag-

legszebb-palyaudvarai.html

351 Elements, Attributes, and Patterns of Biophilic Design

There are design practitioners who categorized applicable features of what
Fromm explained in biophilia theory. These pioneer researchers and practitioners
tried to sketch the bones of biophilic design to provide instrumentation for designers.

In order of the date, the charts presented by these eminent pioneers will be discussed.

e Heerwagen and Gregory (2008) outlined seven attributes to this approach,

o Kellert (2008) suggests there are two dimensions, six elements, and 70 design
attributes to biophilia,

e Ryan et al. (2014) outline 14 patterns of biophilic design based on previous
works and categorizations,

e Downton et al. (2017) added the fifteenth pattern to already suggested 14
pattern.

This section will briefly attempt to elucidate the perspectives of each
categorization. The first biophilic design feature available is provided by Kellert. He
explains in his research in Building for life (2008) that there are two dimensions of

biophilic design, including “Organic or naturalistic” and “place-based or vernacular’.
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The organic or natural dimension is defined as shapes and forms in the built
environment that reflect the inherent human affinity for nature ‘directly’ such as
daylight, plants, animals, natural habitats, and ecosystems; ‘indirectly’ like elements
that are placed there by users of the space like potted plant, water fountain, or
aquarium; or symbolically which means no actual contact with real nature, but rather
the representation of the natural world through image, picture, video, metaphor, etc.
Whereas, the place-based or vernacular dimension is defined as buildings and
landscapes that connect to the culture and ecology of a location or geographic area.

This dimension refers to an intuitive perception which is called sense of place,
or spirit of space by Kellert (2008), emphasizing how a landscape or building can
penetrate in individual’s collective identities and a built environment unifies with its
surroundings so perfectly that feels alive to the spirit of environment (Kellert 2008).
Mentioned identity might recall the old term for the spirit of place- genius loci.
Kellert highlights this identity and explains that without intimate interplaying and
feel of attachment to their built environment, users will not feel responsible to
preserve their heritages. In attempt to put this categorization into a diagram,

something like diagram below will be attained:
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Figure 3.13 Two Dimensions of Biophilic Design
Provided by Kellert in 2008, Illustrated by the Author

Kellert Also categorizes the two basic dimensions of biophilic design into six
biophilic design elements:

Environmental features

Natural shapes and forms
Biophilic
design Natural patterns and processes
elements by

Kellert in Light and space
2008
Place-based relationship

Evolved human-nature relationships

Figure 3.14 Six Elements of Biophilic Design
Provided by Kellert in 2008, Illustrated by the Author

48



Then these six elements are detailed in more than 70 design attributes:

Table 3.2 The First Draft of Categorizing Biophilic Design Elements, Attributes

by Kellert in 2008

Environmental features

Natural shapes and forms

Natural patterns and processes

Color

Water

Air

Sunlight

Plants

Animals

Natural materials
Views and vistas
Facade greening
Geology and landscape

Habitats and ecosystems

Botanical motifs

Tree and columnar supports
Animal (mainly vertebrate) motifs
Shells and spirals

Egg, oval. and tubular forms
Arches. vaults. Domes

Shapes resisting straight lines and
right angles

Simulation of natural features
Biomorphy
Geomorphology

Biomimicry

Sensory variability
Information richness

Age, change, and the patina of
time

Growth and efflorescence
Central focal point

Patterned wholes Bounded spaces
Transitional spaces

Linked series and chains
Integration of parts to wholes
Complementary contrasts

Dynamic balance and tension

Filtered and diffused light
Light and shadow
Reflected light

Light pools

Warm light

Light as shape and form
Spaciousness

Spatial variability
Space as shape and form
Spatial harmony

Inside-outside spaces

Historic connection to place
Ecological connection to place
Cultural connection to place
Indigenous materials
Landscape orientation

Landscape features that define
building form

Landscape ecology
Integration of culture and ecology
Spirit of place

Avoiding placelessness

Fire
Fractals
Hierarchically organized ratios
and scales
Light and Space Place-based relationships Evolved human-nature relation
Natural light Geographic connection to place Prospect and refuge

Order and complexity
Curiosity and enticement
Change and metamorphosis
Security and protection
Mastery and control
Affection and attachment
Attraction and beauty
Exploration and discovery
Information and cognition
Fear and awe

Reverence and spirituality
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As understood in this categorization, though the attributes of biophilic design
perfectly fit in their tab of element, distinguishing the dimension of some tabs are
not clear. Moreover, suggesting too many attributes could make it confusing for
designers to use this first categorization as a guideline for designing. Overall this
version of introducing biophilic design was giving much of general information
about how to recognize features of biophilic design. Still, there was a gap to fill to

bring biophilic design features into the play.

That is why Terrapin Bright Green LLC. supported a publication, which was
written by Browning, Ryan, and Clancy on the firm footprints of Kellert, Heerwagen,
Hartig, Kaplan, and others to inform, guide and assist in the design process. The
result of their work published in 2014 in the booklet 14 Patterns of Biophilic Design:
Improving Health and Wellbeing in the Built environment in order to structure a
unified biophilic design agreement among urban designers and architects. Those 14

patterns are listed as below:
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Table 3.3 Final Categorization of Biophilic Design into 14 Patterns
by Terrapin Bright Green, in 2014

visual connection with nature
non-visual connectioun wiith nature
non-rythmic sensory stimuli
A EUNEHL) thermal and airflow variability
the space
dynamic and diffuse light
Biophilic connection with natural systems

design
categorization Nature
by Terrapin analogues

Bright Green,
compIeX|ty and order
the space
Risk peril

blomorphlc forms and patterns

As conceived from the table in this categorization has merged some of the
dimensions and element introduced by Kellert in the first place. For instance, direct
and indirect nature have displayed under the tab of nature in the space. And,
expanded some other elements as “Evolved human-nature relationship” is replaced
by “Nature of the place”. The new categorization is displaying the essence of

biophilic design more vividly.

In the table below the narrative explanations of patterns by the editors of “14
Biophilic Design Patterns” are listed. Plus, Downton et al. added up fifteenth pattern
to existing table. They suggested that some biophilia effects can be achieved with no

physically tangible link to nature at all. Even illusions of nature such as artificial sky
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can generate biophilic psychophysiological responses (Downton, Jones, Zeunert, &

Rods, 2017b). Accordingly, they proposed an additional pattern to specifically

address the virtual connection with natur

Table 3.4 Narrative Explanations of Patterns
by the editors of “14 Biophilic Design Patterns”
14 + 1 Patterns of
Biophilic Design
1. Visual Connection with Nature.

A view to elements of nature, living systems, and
natural processes.

2. Non-Visual Connection with Nature.
Auditory, haptic, olfactory, or gustatory stimuli
that engender a deliberate and positive reference

to nature, living systems or natural processes.

3. Non-Rhythmic Sensory Stimuli.

e.

Stochastic and ephemeral connections with nature

that may be analyzed statistically but may not be
predicted precisely.

4. Thermal & Airflow Variability.

Subtle changes in air temperature, relative
humidity, airflow across the skin, and surface
temperatures that mimic natural environments.

5. Presence of Water.

A condition that enhances the experience of a
place through seeing, hearing or touching the
water.

6. Dynamic & Diffuse Light.

Leverages varying intensities of light and shadow
that change over time to create conditions that
occur in nature.

7. Connection with Natural Systems.

Awareness of natural processes, especially
seasonal and temporal changes characteristic of a
healthy ecosystem.
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Ensure visual access to real presentations of
nature throughout the station complexes in
preference to simulated nature and non-nature
representations

Enhance opportunities for sensory connections
(audible, smell, texture, temperature) to nature
throughout the station complexes, in preference
to urban simulated or constructed representations

Instill patterns of nature’s movements and
seasonality throughout the station complexes,
using real or artistic representations where
necessary

Consider sequential changes in thermal and
airflow variability to refresh spaces and to enable
comfortability throughout the station complexes

Use water as a static, dynamic and or variable
design element to achieve multi-sensory

experiences throughout the station complexes

Use mixtures of dynamic, diffuse and changeable
lighting arrangements and patterns (including
illuminance and color) to evoke movement, time,
seasonality, while maximizing solar access
throughout the station complexes

Use natural systems (weather, hydrology,

geology, terrestrial and aquatic wildlife, diurnal
and seasonal patterns) as design inspirations

throughout the station complexes



Table 3.4 (Cont’d)

8. Biomorphic Forms & Patterns.

Symbolic references to contoured, patterned,
textured or numerical arrangements that persist
in nature.

9. Material Connection with Nature.

Materials and elements from nature that, through
minimal processing, reflect the local ecology or
geology and create a distinct sense of place.

10. Complexity & Order.

Rich sensory information that adheres to a spatial
hierarchy similar to those encountered in nature.

11. Prospect.

An unimpeded view over a distance, for
surveillance and planning.

12. Refuge.

A place for withdrawal from environmental
conditions or the main flow of activity, in which
the individual is protected from behind and
overhead.

13. Mystery.

The promise of more information, achieved
through partially obscured views or other sensory
devices that entice the individual to travel deeper
into the environment.

14. Risk/Peril.

An identifiable threat coupled with a reliable
safeguard.

15. Virtual Connection with Nature.

A view to a simulacrum of natural elements, living
systems, and natural processes
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Ensure biomorphic patterns legibility and interest
in floor/ceiling/. roof/wall places and furniture
detail throughout the station complexes

Consider the richness of material color, warmth,
authenticity, and tactility throughout the station
complex

Prioritize pattern compositional and order use
enabling stimulation, interest, and legibility,
including artwork throughout the station
complexes

Provide a sense of arrival, prospect, for each
portal ‘gate’, concourse level and platform level
for the station complexes

Provide opportunities for retreat, contemplation,
waiting, meeting, refuge, for each portal ‘gate’,

concourse level and platform level of the station
complexes

Provide a sense of journey in pedestrian
environments that ensures sightlines,
permeability, and variability in edges and planes

Lessen personal risk in preference to safety but
do not let safety considerations override
Biophilic Design opportunities and principle
execution

Provide virtual connections with nature viewed
through mediated means or evoked by
simulacrums of nature, living systems, and
natural processes. Examples include artificial
skies, animatronics, and portrayal of nature via
virtual reality



3.6 Interpretation of Biophilic Design Patterns Regarding Preschool

Design

In the table above, a short narrative explanation of each pattern has been
provided. However, there is a need for explaining them from a more practical
perspective and providing some examples fro implementing each one of them in the
design of the various places. By discussing the effects and objectives of each one of

them, we are aiming to prioritize them for preschool environments.

3.6.1 Visual Connection with Nature

The characteristics of biophilic design are very broad. However, most of the
findings on the benefits of biophilic design on health and well-being are based on
the visual sense. According to a review article written by Gillis and Gatersleben
(2015) which supports the benefits of biophilic design, much of the literature
depends on the visual sense although nature is multisensory. In addition, most of its
findings are about the attributes of natural lighting, vegetation, as well as
representational and symbolic depictions of nature. Combining this information with
the fact that visual connection is a significant stimulation for children to get
integrated with the positive effects of nature, like reducing stress level, improving

concentration, and more positive emotional functioning.

This pattern can be in relation -and combined- with:
Pattern #2: non-visual connection with nature
Pattern #3: non-rhythmic sensory stimuli

Pattern #5: presence of water

Pattern #6: dynamic and diffuse light

Pattern #7: connection with natural systems

Pattern #8: biomorphic forms and patterns

Pattern # 9: material connection with nature

Pattern #10: complexity and order
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Pattern #11: prospect
Pattern #13: mystery
Pattern #14: risk/ peril

From an architectural perspective, window views, potted plants inside
of the buildings, vertical gardens, designing a green courtyard, preferring
materials with natural textures, providing the building with a prospect to
water and many other solutions can be suggested in the response to this
pattern.

Figure 3.15 Examples for Visual Connection with Nature
Left:https://www.hauteresidence.com/out-of-the-box-kids-amenities-perfect-for-summer-in-nyc/

Right:https://www.bhanwarlaljidesigns.com/conservatorygreenhouse

This pattern can easily be implemented in the preschool environments

by numerous architectural strategies suggested below:
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Outside of the
Preschool building

*as much vegetation as
possible- especially
trees

«working with the
natural topography of
the ground instead of
manuplating and
flattening it

- preffering to design
with smooth lines,
edges, shapes, forms,
and corners over
straight and sharp ones

- prefering natural
materials like timber,
stone, cob, bamboo,
straw bale, etc.

Inside of the
Preschool Building

*potted plants
everywhere possible in
the school

«greenwalls or vertical
gardens

+providing and
aquarium with live fish
swiming inside of it

sestablishin a water
fountain

«taking care of some
pets in the school (not
architectural)

Indoor - Outdoor
relation

*maximizing size of
windows

«extending window sills
down to the ground

+extending windows
tops up to the ceiling

«providing sunroofs

Some implemented examples of suggestion are provided in images below:

Figure 3.16 Examples of Visual Connection with Nature in Preschools
Left: http://www.fairygardenhavens.com/kindergarten-landscape-plan/spectacular-kindergarten-landscape-

plan-for-home-decoration-ideas-designing/ Middle:https://asacrew.asa.or.th/kurve?7/

Right: https://Ibpost.com/hi-lo/little-owl-preschool-raises-the-architectural-bar

3.6.2 Non-visual Connection with Nature

After the visual connection non-visual connection with nature is perceived to
be the most significant one. All the other senses human being gets without using
vision like auditory (hear), gustatory (taste), olfactory (smell), kinesthetic (sense of
touch, temperature, and movement) fit in this category. Just imagine closing your
eyes and trying to feel the level of freshness of a space. Hearing and feeling the
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breeze, smell of the greenery like newly-mowed grass, flowers, or aromatic herbs

and trees, petting animals, getting experimental with the texture of natural elements,

listening to the tweets of birds and uncountable other attributes shape this pattern.

As an architectural design, so many strategies can be utilized to stimulate the

pleasure from non-visual connection to nature, such as providing a water fountain,

artificial place-fitted waterfalls or any water that moves that make a sound. Natural

ventilation, designing benches and resting areas right next to potted plants,

This pattern can be in relation with:

Pattern #1: visual connection with nature
Pattern #3: non-rhythmic sensory stimuli
Pattern #4: thermal and airflow variability
Pattern #5: presence of water

Pattern #6: dynamic and diffuse light
Pattern #7: connection with natural systems
Pattern # 9: material connection with nature

Pattern #13: mystery

Outside of the Inside of the Preschool
Preschool building Building
«hearing the sound of «touching potted plants
the water fountain or .touching natural
waterfall materials
+sound of the breezing «hearing the rain
wind and raining dripping on the
+sound of the birds window
singing *hearing the sound of
+smelling the flowers the interior water
and plants feature

«touching the plants

etasting te fruit of the
trees and bushes
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Indoor - Outdoor
relation

«operable window that
gives the oportunity to
listen to the sounds of
outdoors



Figure 3.17 Examples of Non-visual Connection with Nature in Preschools
Left: https://www.collinsandturner.com/openingbarangaroo-elc/

Right:https://www.thesurvivalpodcast.com/growing-children-in-the-garden

3.6.3 Non-rhythmic Sensory Stimuli

This pattern is dedicated to momentarily pleasing distractions happen in
nature and distinguishes natural settings from dull, steady human-made built
environments. Unpredicted movements that happen in nature help the human mind
to stay fresh and concentrated (Browning et al., 2014). Leaves rustling in the wind,
a drop of water and the waves breeding in the surface of water, an unexpected jump
of a cat, movement of the clouds in the sky, even fragrance of flowers and aromatic
plant, and every single feature that keeps a natural scene lively and different from an
image of nature. Research shows that human psychology needs these welcome
distractions to maintain focused and restore attention. Just like eye lens focal that get
fatigued while staring at a book or computer screen for long durations and needs
interval distractions to function its best, human mind and psychology need

unpredictable movements, scents and visions to stimulate sharpness and vividness.

This pattern can be in relation -and combined- with:
Pattern #1: visual connection with nature

Pattern #2: non-visual connection with nature
Pattern #4: thermal and airflow variability

Pattern #5: presence of water

Pattern #7: connection with natural systems

Pattern #13: mystery
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Figure 3.18 Examples of Non-rhythmic Stimuli
Left:https://tr.pinterest.com/pin/307863324520428933/

Middle:https://fineartamerica.com/featured/ripple-effect-caitlyn-stykowski.html

This pattern can be implemented in the preschool environments by some

architectural strategies suggested below:

Outside of the
Preschool building

«integrating with
breezing wind, moving
clouds, singing birds,
flying birds, movement
of othe animals

erustling ot the leaves of
the trees and bushes

«fragrance of plants

«sound of a water drop
falling into the steady
water

Inside of the Preschool
Building

*movement of fish
inside of an aquarium

+cloudes covering up
sunshine suddenly and
exposing interior
environmnet to an
unpredicted gloom
momentarily

3.6.4 Thermal and Airflow Variability

Indoor - Outdoor
relation

«wind enforcing its way
into the indoors from
seams of the winow
and doors

*birds sitting on the
window frames and
flying away

«entrance of various
flying insects into the
interior space

In most buildings, the ventilation system tries to sustain a narrow target of

temperature which gives physical comfort to the human body. And, the human body

tends to blend itself with the temperature of the environment. It is reported that

staying in a place with stable temperature and airflow and steady artificial lighting

throughout the day might cause boredom and passivity (Heerwagen, 2006). This
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pattern suggests designing a building in a way that allows inhabitants to experience
variability of temperature and airflow in order to tease their comfort temperature
zone, thus to improve concentration and liveliness. It is also suggested that a variety
of temperatures in the classroom can provoke better cognitive performance among
students (Browning et al., 2014). The satisfaction of the users observed to be
increased when users of a place have control over setting the temperature, lighting,
and airflow. Thermal and airflow variability can occur naturally —like benefiting
from solar heat variety, using shadow or shades, or vegetation with trees that have
seasonal densification-, or constructed — by allowing occupants to have access to

ventilation system controls, or window and curtain operation-.

This pattern can be in relation -and combined- with:
Pattern #2: non-visual connection with nature
Pattern #3: non-rhythmic sensory stimuli

Pattern #5: presence of water

Pattern #6: dynamic and diffuse light

Pattern #7: connection with natural systems

This pattern can be implemented in the preschool environments by some

architectural strategies suggested below:

Outside of the Preschool Inside of the Preschool
building Building
eoutdoors are the «designing a natural
original source of ventilation system for
thermal and airflow the building
variability «sunlight warming up

the interior spaces
during the day
«sensing thermal and
airflow variability in
different seasons
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3.6.5

Presence of Water

Humans have been observed to show emotional and psychological
responses to the presence of water. Different forms of water can evoke
various senses among the inhabitants. Designers can control the sense of
place by adjusting fluidity, volume, sound, turbulence, and accessibility of
the water feature they are providing for the place. For example, a high
volume of waterfall can lead to discomfort of people in the building, or high
turbulence of water might reduce acoustic quality indoors.

However, having a water feature within the built environments have
reported to be generally comforting through lowering heart rate and blood
pressure, reducing stress, and soothing the atmosphere. For gaining
optimized positive outcome from a water feature it is suggested to prefer a
multi-sensory experience which stimulates cognitive restoration and mood-
boosting by vision, acoustic, and ability to touch. For working with this
design pattern, along with giving view and access to natural water features
like rivers, streams, ocean, and waterfall wherever possible, designers can
construct artificial waterfalls, fountains, aquariums, and constructed streams

and ponds to increase the feeling of tranquility among occupants.
This pattern can be in relation -and combined- with:

Pattern #1: visual connection with nature
Pattern #2: non-visual connection with nature
Pattern #3: non-rhythmic sensory stimuli
Pattern #7: connection with natural systems
Pattern #11: prospect

Pattern #14: risk/ peril
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Figure 3.19 Examples for Presence of Water
Left:https://kontumquetoi.com/2014/04/25/tac-phong-du-lich/ Middle:https://33decor.com/33-cozy-

backyard-kids-ideas-play-spaces-design/33-cozy-backyard-kids-ideas-play-spaces-design-7/ Right:
https://kukolkam1.blogspot.com/2014/11/learning-for-life-bing.html

This pattern can be implemented in the preschool environments by some

architectural strategies suggested below:

Outside of the Preschool

‘ Inside of the Preschool

building Building
»water fountain *water fountain
waterfalls «waterfall
*swimming pool eaquarium
sartificial stream *aquarium flooring

«artificial pond

3.6.6 Dynamic and Diffuse Light:

The design of the lighting extremely depends on the purpose of the function
of the place and it can be easily managed to set a particular mood for a space. For
example, whereas dramatic lighting might be perfect for religious places, it is not a
good idea to prescribe it for workplaces and schools. On the other hand, in spaces
where directed attention is needed, fierce penetration of sunlight is not
recommended. In general, designers need to gain the ability to find the balance
between distributing a unified and diffused lighting throughout the day —which might
be boring- and extreme dynamicity and contrast —which can lead to glare discomfort-
. Mostly during the day, in order to engage people with the circadian system, a

reference to time, weather condition of the moment, and movement human
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psychology and physiology are programmed to function better in natural daylight.
As mentioned earlier, in daylit workplaces, stores, and classrooms, productivity
enhances, sales are higher, and learning performance improves (Browning et al.,
2014).

This pattern can be in relation -and combined- with:
Pattern #1: visual connection with nature

Pattern #2: non-visual connection with nature
Pattern #3: non-rhythmic sensory stimuli

Pattern #4: thermal and airflow variability

Pattern #5: presence of water

Pattern #7: connection with natural systems

Pattern #13: mystery

Figure 3.20 Examples for Dynamic and Diffuse Lighting
Left: https://store.hbr.org/product/the-1-office-perk-natural-light/H041T7
Middle:https://www.stirworld.com/think-opinions-a-lighting-designer-s-introspection-on-the-abstraction-of-
light-and-darkness Right:https://www.educationnews.org/k-12-schools/report-from-temperature-to-lights-
classroom-design-matters/

This pattern can be implemented in the preschool environments by some
architectural strategies suggested below:
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Outside of the Preschool
building

«control light and
shadow with various
shades

+shade of the trees

«different glare of
lighting through out the
day

svariety in the glare of
sunlight in seasonal
changes

Inside of the Preschool
Building

+usage of matte or
transparent glass for
windows to control
directed or diffused
light

+size of the windows

*positioning of the
windows on the each
side of the building

*deepening window

frames ro control drect
sunlight

3.6.7 Connection with Natural Systems

The main objective of this design pattern is to integrate occupants of the
building with seasonality, natural processes and cycles of life. Working with this
pattern can be as simple as pointing out key content in a natural view from the
window — for example observing the same tree changes color through seasons, from
booming pink in spring, to growing green in the summer, falling orange in the fall
and getting buried under the white snow during winter. Or, this pattern can be worked
with a more complex approach like attempting to find the relation between the
behavioral patterns of occupants —like frequency of showering-and amount of
collected rainwater in raining seasons. Though this pattern can be evaluated with
many approaches like using materials that change form under the solar heat, or
constructing a stepwell for capturing the rainwater and so many other costly
strategies, the most feasible and inexpensive way to work with this pattern is to allow
integration with natural systems by giving a view to a natural vista. There are many
factors like watching birds building a nest and breeding, observing rain, snow, fog,
and quality of natural light during each time of the year brings forward the perfect

way to integrate urban people with natural processes.

This pattern can be in relation -and combined- with:
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Pattern #1: visual connection with nature
Pattern #2: non-visual connection with nature
Pattern #3: non-rhythmic sensory stimuli
Pattern #4: thermal and airflow variability
Pattern #5: presence of water

Pattern #6: dynamic and diffuse light

Figure 3.21 Examples for Connection with Natural Systems
Left:https://winnebagolife.com/2014/07/fallingwater-the-ultimate-home-tour

Middle:https://milvarusso.com/blog/our-trip-to-centara-grand-mirage-beach-resort-pattaya/
Right:http://www.leblog2charliemike.com/blog/2015/06/frank-lloyd-wright/

This pattern can be implemented in the preschool environments by some

architectural strategies suggested below:

Outside of the Inside of the Preschool Indoor - Outdoor
Preschool building Building relation

«climate conditions like «the quality of natual «the frequency of going

rain, snow, storm, fog lightin the interior outdoors during
«seasonal changes through out different diferent seasons
«plants changing color seasons of the year

and leaf density during +the distance of

different seasons penetration of sunlight

into the indoors

+the thermal power of
the sunlight throughout
the year
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3.6.8

Biomorphic Forms and Patterns

The reason of why human being visually prefers biomorphic and organic
forms has not been formulated yet. But, the secret ratio between two
elements has been formulated centuries ago known as “golden ratio” and
“Fibonacci sequence”. Along with artists, architects tried to apply these
ratios in their designs to achieve the optimum visual pleasure that comes
originally from nature. We are witness of the golden ratio in many building
such as Parthenon, Notre dame cathedral in Paris, CN tower in Toronto and
many other buildings.

This patterns can flourish in two forms: a) decoration form as in
wallpapers designed with biomorphic patterns, furniture and column
ornaments, window details. b) structure form as in shape of the whole
building, handrails, furniture form.

This pattern can be in relation -and combined- with:
Pattern #1: visual connection with nature
Pattern # 9: material connection with nature

Pattern #10: complexity and order
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Figure 3.22 Examples of Biomorphic Forms and Patterns
Up left: https://www.pinterest.com.au/pin/405605510175765131/

Upright:http://www.keywordbasket.com/bWV0cm9wb2wgcGFy Y XNvbCBtYXJrZXQ/ Down

left:https://www.dominvrt.si/rubrika/trend/uzivanje-pod-velikanskimi-listi.html?page=1&order=ASC Down

Middle: https://tr.pinterest.com/zakhrafah2020/ Down

right:https://www.pinterest.co.uk/pin/293578469450292774/

This pattern can be implemented in the preschool environments by some

architectural strategies suggested below:

Outside of the Preschool
building

Inside of the Preschool
Building

indoor-outdoor relation

«preferring biomorphic
lines and shapes to
design outdoor
environmnet

eornament and decorate
with biomorphic shapes

«designing functional
elements like fences and
gate in biomorphic form

«designing interior
architectural elements in
biomorphic shapes

« preffering biomorphic
shaped furniture

«using biomorphic
artwork as decorative
elements and ornaments

Material Connection with Nature

«designing windows and
balconies in biomophic
shapes and forms

While some patterns need more interpretation, some others like ‘material
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connection to nature’ have more obvious goals. The objective of applying this pattern
is to study the characteristics of natural material and use them in the structure or as
decorative items within the built environment. Since most of the natural materials
used in the structure are processed — like wooden and stone flooring, bamboo walls,
vernacular cob structure, and straw bale- the are only analogues of nature.
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A space with natural material feels more comfortable and tranquilizing in
comparison to brutal material. A perfect example of the positive impact of natural
material is the scattered usage of wood among brutal concretes of the architecture
department in METU. Only a rare presence of wood —natural material- among brutal

concrete soothes and conditions the interior atmosphere to a great deal.

This pattern can be in relation -and combined- with:
Pattern #1: visual connection with nature

Pattern #2: non-visual connection with nature
Pattern #8: biomorphic forms and patterns

Pattern #10: complexity and order

Figure 3.23 Examples for Natural Material
Left:https://www.bamboebouwnederland.nl/bamboe-wandbekleding
Middle:https://deco.cookingtoday.me/ Right: https://techandmedia.club/2019/05/

This pattern can be implemented in the preschool environments by some
architectural strategies suggested below:

Outside of the Preschool Inside of the Preschool
building Building

+natural material fencing like +wooden flooring
wooden sticks and bamboo «stone tiling

«natural material tiling like «wooden furniture and
stone or tree trunk shelves

«natural material facade like - cotton, wool and leather
timber, bamboo, cob usage in furniture
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3.6.10 Complexity and Order:

It is so rare to find a plain surface in the natural world. Everything and every
surface have a pattern or texture; even if looking simple, it usually reveals its
breathtaking fractal patterns under an armed eye. Benefiting from fractal features in
the built environment draws attention and enriches the environment visually. The
best dose of implementing this pattern is when to find the balance between boring-
by not using complexity- and overpowering — by overusing fractal patterns. Similar
to biomorphic forms and natural materials, fractals can be displayed in both structure
and decoration. Nowadays fractal forms can be easily produced by computer
programs using mathematical algorithms. From an aesthetic perspective, it is
recommended to artists and architectures to have at least three iterations in designing
the fractal shapes and forms to reach the maximum visual pleasure. A place with
good complexity and order positively impacts physiological stress (ibid., 2014).

This pattern can be in relation -and combined- with:
Pattern #1: visual connection with nature

Pattern #8: biomorphic forms and patterns

Pattern # 9: material connection with nature

Pattern #13: mystery
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Figure 3.24 Examples of Complexity and Order
Up, left:https://imgur.com/gallery/5ZGFn/comment/48107180

Up,middle:https://www.pinterest.nz/pin/530087818611396553/
Up,right:https://depositphotos.com/14341773/stock-photo-tree-cut.html
Down,Left:https://tr.pinterest.com/pin/364017582362025668/?Ip=true
Down,right:https://tr.pinterest.com/pin/332633122478112587/?Ip=true

This pattern can be implemented in the preschool environments by some

architectural strategies suggested below:

Outside of the
Preschool building

Inside of the Preschool
Building

Indoor - Outdoor
relation

«all the natural elements

«fractal geometry could

«fencing and saftey rails

on the windows,
balconeies and doors
are the best places to
play with fractal
geometry

present the best
complexity and order
«in design of the [
building and facade functional and
fractal geometries and decorative items
hierarchical geometries * stairs
should be preffered.
+desihn of a amulti level
waterfall that obeys
fractal geometry
«fractal geometry in
fencing and tiling

be used in the design
of the shelves and
furniture and other

The simplest way to implement this pattern is to repeat the same
constructional or decorative element at least three times in order. For instance, three

or more stairs in an environment add up some complexity and order to the
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atmosphere. To improve and enhance the level up the implementations some divert

in the shape and size of the elements can be recommended.

3.6.11  Prospect

Having an outlook on a far-distance view feels liberating and enhances the
perception of safety in the engaged person. Especially an outlook from high grounds
over savannah-like fields has always been propriety to feel safe and reassure the
sense of control and dominance on the surrounding areas. The high altitude location
of ancient castles, or preferring to inhabit in upper floors of the building to gain
access to a broader vista in the modern urban areas gives a nod to this state. Human
being prefers to look at far-distance prospects over shorter focal lengths as engaging
with this characteristic of a place has proven to reduce stress level and boredom and
stimulates a better sense of awareness and comfort (Browning et al., 2014). All the
natural environments that give humans a perspective over than 30 meters are feeding

the pattern of prospect.

This pattern can be in relation -and combined- with:
Pattern #1: visual connection with nature

Pattern #5: presence of water

Pattern #13: mystery

Pattern #14: risk/ peril

Best works with: Pattern #12: refuge

This pattern can work sustainably with P#12: refuge, as it is the optimized
state of a place that human desires. The sense of surveillance and control over a
place from the pattern of prospect, combined with the feeling of security and
protection from the pattern of refuge collaborate to create a sustainable feeling of
safety and awareness towards an environment. Especially in preschool
environments, it is very wise to combine prospect with refuge, as demand for the

prospect of children is not as broader as adults. Instead, they look for refuge and
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fitting into a place. refuging in a place and out looking to a distance is feeding
many demands in the child’s essence, like being covered and protected, and

awareness of the surrounding spaces.

Figure 3.25 Examples for Prospect
Left:http://www.arquinauta.com/bal-house-terry-terry-architecture/2012/03/ Middle and

right:https://www.dezeen.com/tag/kanagawa/

3.6.12 Refuge

The pattern Refuge is a sense of safety that breeds from being sheltered and
covered by a space. Ancient humans sheltered in caves, or among walls, they built
for themselves in the time of need. Although a mature human, living in a modern
city is rarely exposed to various dangers, people still feel the demand for a refuge in
a more private space for resting, reading, meditating, or other activities. The design
of a space is able to easily respond to this inner need of human being. A specific
piece of the space can feel separate and extra safe by a few design considerations.
The simplest one is coverage of the space from the back where the occupant is.
Human being tends to lean back to a secure element like the bulky trunk of a tree,
wall, high backed seats and whatever that generates a sense of safety from behind
where human has the least surveillance. Then, the sense of coverage from above
might be the second priority to capture this sense of protection.
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Covering the space from one side or both sides might be a plus point
according to the function of the area. However, enclosing one specific area from all
the directions might not be the best idea for obtaining a sustainable sense of peace in
a place, as we completely cut off the connection from the outside world.

Figure 3.26 Examples of Refuge
Source: http://cpykami.ru/krovat-v-alkove/

This pattern can be in relation -and combined- with:
Pattern #13: mystery
Best works with: Pattern #11: prospect

The desire for refuge is stronger with children. Most of us might remember
how we liked to fit in small spaces as a child and attempted to create tiny spaces as
a small shelter to play in. Being covered from a few directions by elements like a
wall, lowered ceiling, defining a smaller space by a curtain, partition, or decorative
elements makes the child feel safe and protected, thus, more comfortable in that

place.

Figure 3.27 Examples of Refuge in Preschools
Left: https://tr.pinterest.com/pin/762586149374330398/

Right:https://www.pinterest.cl/pin/91057223690442749/
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This pattern can be implemented in the preschool environments by some

Outside of the
Preschool building

+leaning back on the
trunk of a tree

«tree house
*gazebo

econsole

*hiding behind the

architectural strategies suggested below:

Inside of the Preschool
Building

«leaning back on a wall

playing in the corner of
the room

+providing shortheight
spaces within the room

excavating mini-cave

Indoor - Outdoor
relation

*providing a second
small main gate for
enterance of children

*some low hight
windows that give
view only to children
and provide them with

like holes out of the . h
bushes v:/all ! a deep window sill to

«designing a small siton

space under the stairs
for children

3.6.13 Mystery

The encouragement that space creates in the human mind to proceed ahead
to discover what is around the corner is fitting into mystery pattern. while other
patterns of “nature of the space” can be experienced in a stationary position, mystery
requires movement from one place to another to explore and understand it. So, it is
most evident in pathways, corridors, and places that encourage moving forward like
parks, museums, and shopping malls. This pattern can be implemented by design
elements like curving pathways that give the passers-by medium length prospect and
stimulating them to move forward to explore more of the place, leading floor
patterns, ordered lights into a direction, etc. Integrating with spaces with good

mystery supplies humans with pleasure and liveliness (Browning et al., 2014).

This pattern can be in relation -and combined- with:
Pattern #1: visual connection with nature

Pattern #2: non-visual connection with nature
Pattern #3: non-rhythmic sensory stimuli

Pattern #6: dynamic and diffuse light

Pattern #10: complexity and order
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However, routine exposure to a familiar space might diminish this
encouragement. So, in environments like preschool where children are visiting on a
daily basis, the mystery of the environment will be faded away over time. Yet, there
some minor design strategies that can feed this pattern to an extent, like providing
small windows in between classrooms in eye level of children. A tiny transparent
hatch that always reassures something is differing, and something new is happening
on the other side at each moment might encourage children to go and sneak a peek

from time to time.

3.6.14 Risk/Peril

Design attributes like glass fencing in a high terrace, transparent flooring,
standing next to an extremely high wall, walking into a passage that leads to a darker
space intrigues humans to experience the feeling of being in that position. However,

it increases the level of dopamine (Browning et al., 2014), and excites the occupants.

This pattern can be in relation -and combined- with:
Pattern #1: visual connection with nature
Pattern #5: presence of water

Pattern #11: prospect

Figure 3.28 Examples for Risk/Peril
Left: https://tr.pinterest.com/pin/416020084329762794/?Ip=true

Middle:https://www.pinterest.de/pin/744923594588542048/
Right:https://architizer.com/projects/cetatuia-loft/
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In designing a preschool encouraging the pattern of Risk/Peril is not on top
of the priority list as the preschool aims to provide a safe and comforting
environment. However, a small dose of it can be implemented by using transparent

material for protection and safety elements like fences.

Figure 3.29 Examples of Risk/Peril in kindergarten
Left:https://tr.pinterest.com/pin/455074737340885613/?Ip=true

Right:https://tr.pinterest.com/pin/449445237805793857/

3.7 Evaluation of Interpretation of Biophilic Design Patterns

As comprehended from the interpretations and explanations of the patterns a
single element in architecture can represent a few patterns collaborating together.
For instance, a window with a natural view provides view of nature [P1 visual
connection with nature], delivers the unexpected natural motions like rustling leaves
or motion of birds in the sky [P3 non-rhythmic sensory stimuli], sunlight shining
through window or an open window can address [P4 thermal and airflow variability].
The glass material or the direction of the window can have an impact on dynamic
and diffuse light [P6]. Merely by a natural view of the window awareness arises
towards seasonal and temporal changes [P7 connection with the natural systems],
etc. Accordingly, patterns can work collaboratively and interconnectedly. In the
diagram below there is an attempt to visualize the collaboration of patterns in

general.
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Figure 3.30 The Diagram of Interconnectedness Among Patterns
by Author

The second result that got more clear with interpretations was that not all of
the patterns could be effectively implemented in every type of function. For example,
[P13 mystery] is not necessary for places that are being used on a daily basis as
people will not wonder what might be around the same corner they are exposed to
every day. On the other hand, that pattern is perfect for places that people use in their
leisure times like parks and museums where the space tents to be encouraging to

move forward and discover new views.

In the case of preschool buildings, with the help of collective information
gathered in the literature review about children’s fundamental needs in the preschool
environment combined with the interpretation of the patterns, it is possible to rank

the necessity and priority of biophilic design patterns for planning and designing a
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preschool. For example, one of the features that most of the pedi-psychologists and
philosophers emphasized was to provide small spaces or divide the space into smaller
zones for children that only humans in their size can fit in. These kinds of small
places make children feel safe and belonging to the place where students can
personalize as they desire (Goldshmidt, 2017), and the feeling of attachment to the
place will stimulate their creativity and cognitive growth (Bjernholt, 2014). Hence,
regarding the architectural guidance derived from the literature review and
interpretation of biophilic design patterns, the author has re-arranged the patterns

according to their necessity and priority for children in preschools as shown below.

Table 3.5 Priority of Biophilic Design Patterns for Preschool Buildings

[P1] visual connection with nature

[P2] Non-visual connection with nature

[P3] Non-rythmic sensori stimuli

[P12] Refuge

[P6] Dynamic & diffuse light

[P7] Connection with natural Systems

[P9] Material connection with nature

[P4] Thermal and airflow variability

[P8] Biomorphic shapes and
patterns

[P5] Presence of water

[P10] Complexity and
order

[P11] Prospect

[P14]
Risk/Peril

P13]

Biophilic design patterns provide us with a firm grasp to analyze and criticize
existing preschool from the perspective of each pattern. According to the gained data,
some practice-oriented suggestions for planning and designing of kindergartens are

provided in the next chapter.
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CHAPTER 4

PRACTICAL RECOMMENDATIONS FOR APPLYING BIOPHILIC
DESIGN IN PRESCHOOLS

After collecting preschool building design programs in the second chapter and
interpretation of biophilic design patterns in the third one, we are aiming to evaluate
these patterns on existing preschool buildings in different parts of the world. By
assessing and commenting on the compatibility of selected preschools with biophilic
design values, some design suggestions and guidelines for future biophilic

preschools will be provided.

4.1  Architectural Analysis of Selected Preschools

The selection of preschool is randomly among projects with a specific
condition. They are selected from the projects which were built and published in the
last 5 years due to the date of publication of biophilic design patterns. Also, they are
chosen with a regard to variety of geography, variety of design approaches, buildings
that serve only as kindergarten and are benefiting children in the age range of three
to six -not preschools emerged with primary schools-, variety in the amount of area
under construction, variety in their location in the urban setting. The number of
selected projects has been limited to five, in order to give sufficient vision about
different design approaches, and avoid confusion by repeating the already

comprehended information. The table of selected preschools are as below:
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Table 4.1 General Information About Selected Preschools

Name of the Year of Country Construction Location in the
Project establish area urban setting
ment
HN Preschool 2017 Japan ~590 m?2 Among residential
area of the town
Maple Street 2016 U.S. Brooklyn ~300 m2 Among the
Preschool congested context
of the city
Eston Socon 2018 The U.K. ~350 m2 Among residential
Preschool area of the town
TTC Elite Saigon 2018 Vietnam ~1900 m2 (in Among congested
Kindergarten 3 floors) residential area of
the city
Vashavskoye 2017 Russia ~3500 m2 (in Among residential
Preschool 3 floors) towers at the limit

of the city
A general understanding of some architectural feature about that building will

be discussed right above each image supporting the explanation. At the end of each
explanation critical review and architectural suggestive guidelines to increase the

score of each biophilic design pattern will be provided.

4.1.1 HN Kindergarten in Japan

HN kindergarten designed and built by HIBINOSEKKEI + YOUJI NO
SHIRO group, in 2017, in Kanagawa/ Japan, presents many admirable biophilic
features in their construction, even though they have not referred to these characters
as a biophilic approach. In fact, most of the Japanese kindergartens —and other
buildings- respect nature in the essence of architecture due to the Japanese culture of
worshiping the natural world. There were many other —in biophilic perspective-
admirable preschool projects found in Japan, but in order to keep a variety of

geography in selected preschools, we content with only one example.
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The architecture group claims that HN preschool has been designed in
demand of parents who desire their children to spend their time at nursery in a nature-
enriched environment. They state that being in relation to nature in every corner was
a priority in the design of this building. The natural material in use maximized
indoor-outdoor relation through large windows -which extend to the floor to take
role as a door to yard, and to the roof to act as sunroofs-, existence of a large and live
tree, on the dirt floor inside of the building, naturally sloped and vegetated hill in the
yard of the kindergarten that allows children to crawl, climb, slip, and touch the

ground posit their acclaim.

This preschool is categorized as the most biophilic one among other selected
kindergartens through many high and medium scores from evaluating biophilic
design patterns. To digest the design of this building, we will progress step by step
from outside to inside features of the building. The explanations and suggestions will

address the biophilic design patterns by their numbers as [P1, P2, ...] in the text.

Table 4.2 Analysis of HN kindergarten, in Japan

e Even though the kindergarten is not located in a very
green area of the city, it has been attempted to vegetate
inside of the yard [P1, P2, P7].

e The whole flooring of the yard is grass-covered [P1, P2,
P7].

e existing trees in the site are worshiped and offered to
children to climb.so they not only help [P1]: visual
connection with nature, they also are a great source for
[P2]: nonvisual connection with nature and they give an
understanding of altering seasons by changes in the
appearance of the tree and other vegetation.

search _result all

Ref. for photos:

Outdoor area
https://www.archdaily.com/899791/hn-nursery-hibinosekkei-plus-youji-no-

search&ad medium

shiro?ad_source
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Table 4.2 (cont’d)

Sle e absence of a water feature is evident in the preschool
! B < - - . - -
SRR environment [P5]. Since the climate is suitable for
S < B 5 . L :
o =§§ Iis providing artificial streams, shallow pools, fountains
c % 738 and waterfalls it is recommended to add this pattern to
aQ 3| © - . . -
S g 83z 8 the characteristics of the kindergarten, as they do in
B S >S5 2T . .
S B RS some peer establishments in Japan.
S22 g E 2 y .
S5 g8282 i
m x %E é—é J :
SEEE
45¢< 8
g &l 2|7
= é e
e The establishment includes two pieces of construction.
The small building is dedicated to office and infant care.
The bigger building is the main preschool which
includes a caring room, dining room, dirt play floor, and
3 facilities like kitchen, WC, and nursery room. In the last
= 2 image, these areas are distinguished respectively in
38 3 yellow, red, brown, and white colors.
:g a= e Although the plan of kindergarten looks extravert, by
= 25 looking at the bigger frame of the positioning of the yard
- x| @ . - . -
o 3 = in between two constructions, there is some privacy and
® 8l s . . . .
= £l g introversion planned for the kindergarten environment
© R [P12].
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Building 2 first floor plan
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Table 4.2 (cont’d)

Instead of manipulating bumps and holes of the ground
to achieve a flattened and even base, the natural
topography of the area has been praised [P2],[P7].
Some footsteps have been developed around the trunk of
the trees to help children to climb them [P2].

Some horizontal planks have been dug into the ground
along the slope of the hill, to motivate and welcome
children to climb up the hill instead of only perceiving it
as a view [P2].

footsteps on the grass floor are made of sliced tree trunks

search result all
[ ]

Courtyard
Ref. for photos:

https://www.archdaily.com/899791/hn-nursery-hibinosekkei-plus-youji-no-
search&ad medium

shiro?ad_source

e The elevation is not made from natural materials. Some
wooden [P9].

e The entrance to the buildings are from grass floor of the
yard with tree stumps dug into the ground as footsteps
[P2],[P9].

e The entrance is from the window/wall/door features.

Facade & Entrance
https://www.archdaily.com/899791/hn-nursery
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Table 4.2 (cont’d)

e The caring room is sheltered by a sloped ceiling and

highlighted by orderly constructive wooden columns

and beams, which give the perception of a traditional
house [P10].

The wooden flooring of the caring room is made of

natural material [P9].

e Half of the caring salon has been dedicated to the dining
area right next to a banyan tree planted on the dirt floor
inside of the building which welcomes children to climb
it [P1],[P2],[P3].

e The ceiling of the dining area and the planted tree is the
extension of the window wall which welcomes sunlight
inside of the building throw-out the day and awareness
of weather conditions [P4],[P6],[P7].

e All of the interior space is surrounded either by dirt
floor, or window walls that give a sense of
connectedness to the outside.

search result all
[ ]

search&ad _medium

Caring rooms
Ref. for photos

https://www.archdaily.com/899791/hn-nursery-hibinosekkei-plus-youji-no-shiro?ad source
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Table 4.2 (cont’d)

e Extending and relating indoors to natural outdoor

S environment by creating full-height windows that open
c
= to a platform through the central courtyard
= [P1LIPAL[P7].
n é E e Establishing a dirt floor and an intact tree inside of the
£ CE building [P2],[P7].
[<5]
E 3 - e Designing a washing up faucet right next to the dirt floor
= é % and entrance to indoors to keep indoor floors clear from
é g1 dirt [P5].
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e Window sills extend to the floor and act as doors to
communicate with the courtyard [P1],[P7].

e Windows extend through the slope of the roof and
welcome sunlight into the building, both for the
vegetation’s need and lighting of the room during the
day [P4],[P6],[P7].

e The size of the windows has been set to the maximum
to offer transparency, relation with natural systems,
view, and prospect [P4],[P6],[P7],[11].

Windows
Ref. for photos
https://www.archdaily.com/899791/hn-nursery
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4.1.2 Maple street Kindergarten in Brooklyn, U.S.

Maple Street preschool is located in the heart of the urban setting of
Brooklyn, on the second floor of an existing building, at the side of the main road.
Although located in the congested urban area, this preschool has a high potential of
evaluating biophilic features in it. Unfortunately, only a few of them can be observed

in the planning of the building.

The preschool includes 3 interconnected rooms divided by pocket walls that
can divide the space whenever needed. Since this preschool does not have the
privilege of having its own courtyard, the roof terrace is playing the outdoor
environment role. The architecture group claim that the design of this kindergarten
aimed to be an “extension of a home”. Maple flooring and furniture, along with light

pastel colors that provide a warm and cozy atmosphere posit this acclaim.

Table 4.3 Analysis of Maple Street Preschool, In Brooklyn

e The building is located in the heart of the urban
area.

e The terrace roof is acting as the preschool
courtyard for children.

=search_result all &

search&ad_medium
www.google.earth.com

preschool-bfdo-architects-plus-4mativ-design-

studio?ad_source:

Outdoor area
https://www.archdaily.com/909429/maple-street-school-
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Table 4.3 (cont’d)

e The main preschool is defined on a single floor.
The other two smaller plans belong to the plans of
the stairs to the preschool floor, and up to the
terrace roof.

e Three interconnected classrooms are located on
the east wing of the plan, marked as yellow.

e The classrooms are overlooking the main road
[P11].

e The official rooms and staff rooms are located in
the inner part of the plan which does not have
natural lighting or view from the windows and is
shown by blue color in the plan.

search_result_all & www.google.earth.com

Ref. for photos:
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The positioning of the building in the site plan & floor plan
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Table 4.3 (cont’d)

s e The terrace roof yard is located on the upper floor
£ of the preschool [P1],[P2],[P7].
_é — e The cedar timbers have blocked the view of the
= - main road and the tree branches existing in the
s 3 main road[P9].
S 5 e Perforated aluminum fences are placed on the
= = .
9 gl 8 other side of the terrace for safety.
LA B! BN 77) . .
o 8l £ e The floor of the terrace is covered with colorful
- & 923 rubber tiles
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e The entrance of the preschool is through the sub
o 2 road.
= = . - . . .
g = e The elevation of the building is plain brick
= material, not very welcoming for a preschool.
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Table 4.3 (cont’d)

e Three interconnected care rooms have a view of
the main road and its vegetation through full-
height windows [P1],[P3],[P11].

e The rooms can be divided by full-height pocket
doors that have some randomly shaped cutouts to

=
g
£
5
E
&
8=
gl = give transparency and view to the other spaces for
= 3
T8 caretakers [P8],[P11].
S 5 e The dominant material is maple wood on the floor,
EE furniture, and ceiling which compromises with the
% % name of the preschool [P9].
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SRR e The most admirable architectural feature of the
2 g 8 E preschool might be dragging pocket doors which
c 8% 3 give flexibility to the size of the space according
= = P to the daily activity of students.
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Table 4.3 (cont’d)

e Windows are large-sized and full height, ushering
daylight into the care rooms [P4],[P6].

e On the other hand, the office and staff room have
no natural light as shown in the plan.

search&ad mediu

search _result all
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4.1.3 Eston Socon Preschool, in the United Kingdom

Easton Socon preschool was aimed to designed and built very budget-friendly in a
residential area of Cambridge shire. The structural material of the building is
prefabricated timber panels and glulam beams. The designing plan was to provide
three spacious caring rooms with movement freedom for children. That is why the

structure has been shaped in a crescent-like form with central access to the courtyard.

The green neighborhood of the preschool and the large courtyard offers a great
potential to apprise biophilic design patterns. The suggestive strategies for this

building will try to maintain the limited budget framework.

Table 4.4 Analysis of Eston Socon, in the U.K.

e Although the construction area is limited to
= approximately 350 mz, the field area is much more
3 ‘é spacious.
RS e While the building embraces southern wing of the
gsﬁ: field, the courtyard is offered in two parts: the
5| §l central yard, and vast and open part in the northern
= -
S EE wing
(@] - . - -
v (R = e Luckily, Green trees out of the project field are
% g % % 3 visible from the inside of the school walls [P1].
s SlF L
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Table 4.4 (Cont’d)

e The construction has perfectly fitted into the site
plan, providing a private little central yard in the
middle [P12].

e The most spacious areas of the construction are
dedicated to the caring room which was the main
goal of this limited-budget project.

e The caring rooms are benefitting from natural
daylight from almost three directions, allowing
children to spend time in the perfect light for their
activities at the moment [P4],[P6],[P7].

e The classrooms are shown in yellow, the kitchen is
shown in red, and the office and staffroom are
marked as blue in the plan.

bookmark-
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The positioning of the building in the site plan & floor plan
Ref. for photos
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Table 4.4 (cont’d)

e The central yard floor is covered with a non-natural
resin material that even runs through interior
spaces.

e Although the yard flooring could be more natural

5
§ and biophilic, it gives perfect accessibility to
é students with all levels of mobility.
3 e The outer part of the central yard is covered with
£ g grass and stone tile pavement [P1],[P9].
% S e Anplastic shelter is covering along the inner edge of
Elh: the whole building, stabilized with metal beams.
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e Investing in planting saplings in the large grass
- covering for years ahead [P1],[P7].
2 e Planting ivy near the facade of buildings [P1].
g
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Table 4.4 (cont’d)

e The building offers several entrances for maximum
% o movement freedom. Almost all the inner spaces are
3 E directly connected to the outside by a door.
S —§ e In an attempt to keep the expenses to the minimum,
< -
2 T the whole construction has been made of
En E = prefabricated containers.
Q S g § e Though the building is functioning it might not give
S . £ ol 8 the best welcoming sense to a kindergarten to
s 2§93 children.
w ?5 ‘}? = e The surfaces of the building that are overlooking
f f § £ 5 the central yard are covered with timbers probably
}3 ¢ g 8 g to sooth and warm up the atmosphere [P1],[P9].
a S & &3
L > 9 2
= 3| O
‘é o &
s
o ©
z
e Although the building is extremely suitable for
implementing green roofs [P1], it is not suggested
to maintain within the limited budget of the project
e |vy plants seem to be a great solution to cover the
outer surface of the building [P1].
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4 image Source: https://www.flickr.com/photos/evelynfitzgerald/3914649270
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Table 4.4 (cont’d)

e The color palette of the interior is quite simple.
White walls, grey resin floor, wooden glulam

é beams. The colorful furniture is so scattered that
% they do not have much of impact on warming up
;ICID’ the atmosphere for children.

£ e The openings to the outside are not large enough to
g undertake the lighting of the interior.

= e The natural material of the furniture and the glulam
(35 .

g beams are appreciated [P9].

s

2
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Ref. for photos:

Caring rooms
https://www.archdaily.com/923437/eaton-socon-preschool-devlin-architects/?ad _source
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Table 4.4 (cont’d)

Suggestion

There is almost no trace of vegetation in the interior
space. The most efficient method to integrate with
nature is to provide as much greenery, potted plants
and flowerbeds as possible for inner spaces
[P1].[P2].

Since trying to remain within the budget, the
material of the flooring is not much open to
criticize. The color of the material could be closer
to the natural earth color [P9].

Some flower pots hung on the walls could influence
the mood of the space positively [P1],[P2].

Since the care room spaces are too spacious and tall
providing a safe and secure space for children in an
adult’s eye. However, children like to create small
spaces for themselves for a warm feeling of safety.
In order to give the refuge spot for children
designing with constructional materials is not the
only method [P12]. By providing a bar and a big
piece of cloth we can offer children to make their
own refuge spot, thus a sense of belonging to space.

5 Image Source: https://www.designandmore.it/portavasi-da-balcone-interno/
6 https://tr.pinterest.com/pin/Ae20r3HQSkpv-

wumU38j65QjApR8ZV3IEUWruXrPhQntwoDsX1-tOjIM/?Ip=true
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Table 4.4 (cont’d)

e One of the interesting architectural features is
allowing skylight to the indoors through a window-

X like opening from the slope of the roof
E [P1],[P6].[P7].

§ e Glass doors that extend to the floor offer extra
£ absorbance of light into the inner spaces
£ [P1].[P6L[P7].

£

3

3

=

g

S

current-user

Architectural features in the care rooms
show&ad content
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Table 4.4 (cont’d)

e Windows are various sized, scattered through the
surface of the building.

e Most of the windows are not in the vision height of
children.

bookmark-

myarchdaily&ad medium

Windows
Ref. for photos

show&ad content=current-user

architects/?ad_source

https://www.archdaily.com/923437/eaton-socon-preschool-devlin-

e The window sills could have been lower than the
eye level of children [P1].

e also, they could provide a seat for preschoolers or
placing a plant vase.

Suggestion

4.1.4 TTC Elite Saigon Kindergarten

Elite Saigon preschool is located in the urban setting, among residential
buildings taller than the preschool, designed by Keintruk o. Architecture group. This
building was constructed in five stores, three of which are dedicated to the
classrooms, care rooms, and inner playgrounds. The upper two floors consist of
seminar rooms, staff training, and areas for organizing events. The architects claim
that the use of smooth lines, geometric shapes, randomly shaped windows, and

cheerful colors were their priority in design in order to attract the attention of children
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who are living in the greyscale urban environment in the neighborhood. In the table
below we are going to study the characteristics of each part of the kindergarten as

we did in previous preschools.
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Table 4.5 Analysis of Elite Saigon kindergarten, in Vietnam

Outdoor Area

Ref. for photos:

https://www.archdaily.com/921138/ttc-elite-saigon-kindergarten-kientruc-0?ad source

search&ad medium=search result all

e The white-colored building with smooth lines [P8] and
decorated with colorful shapes are extremely standing out
from the monotone texture of the neighborhood
buildings.

e Though there is some vegetation in the neighborhood,
there is potential to amplify greenery in the surrounding
area [P1].

e Luckily the building is open to windows from all the
directions.
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Table 4.5 (Cont’d)

e The long facades of the building have elongated facing
west and east direction.
e Care rooms and classrooms are located in the corners of

=

= each floor.

4 e The middle part of each floor consists of a large-sized
5 staircase [P10], a void [P14], elevator, and washing
] rooms.

%

3

2

£

3

3

S

g

o
A 2 t&_' _“

The positioning of the building in the site plan & floor plan
Ref. for photos

https://www.archdaily.com/921138/ttc-elite-saigon-kindergarten-kientruc-o?ad source
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Table 4.5 (Cont’d)

e The courtyard encircled the building from all directions.
e There is a high attempt to vegetated the courtyard with
grass, bushes, flower beds, and trees [P1].

; e A swimming pool provided for children on the northern
8 side of the courtyard [P5].
5 e The green fencing around the courtyard offers a
S complementary color to the colors on the facade and the
% blue sky. It also blends perfectly with the vegetation
E inside the courtyard [P1].

Courtyard

Ref. for photos:

https://www.archdaily.com/921138/ttc-elite-saigon-kindergarten-kientruc-o?ad source
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Table 4.5 (Cont’d)

e The whole building is a collection of smooth lines in the
edges, randomly sized and shaped windows in the facade
of the building. Random geometrical shapes decorated
the facades of the property [P8].

e The entrance of the preschool is from the eastern side of
the building and formed of the largest geometric shape
existing on the facade of the building [P8]. This large
shape offers both entrance gate to the building, and
transparency to the corridors of three floors.

e Outstanding dominant white color, colorful shapes,
geometric form of the main gate and windows, and
smooth edges collaborate to offer a warm and welcoming
facade and entrance to the children and visitors.

=search result all

Facade & Entrance
Ref. for photos
search&ad_medium

0?ad_source

https://www.archdaily.com/921138/ttc-elite-saigon-kindergarten-kientruc-

e The extension of geometric shapes at the top limit of the
building where the skyline is formed could improve
visual unity in the fagade [P8].

e Pulled out window frames could transform into a small
extravert balcony [P1],[P7],[P14].

suggestion
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Table 4.5 (Cont’d)

Corridors on all three floors are considerably vast and
spacious.

They are getting natural eastern light from the windows
and offer an alternative playground for students [P6].
The void of the large staircase is secured and protected by
metal fences and wooden handrails [P10],[P14].

All the walls and ceilings are monotone white-colored.
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e The corridors are quite vast and getting natural light.
Plenty of potted plants and green walls are recommended
- for this space where is functioning as an alternative
2 playground for children.
=X e Wide corridors and receptions are the perfect areas to
Ug)’ place a water feature like an aquarium or interior

waterfall [P5].
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Table 4.5 (Cont’d)

e The flooring of all interior spaces is natural colored
laminate parquet [P9].

e The walls of care rooms are plain white and for warming
up the atmosphere is only leaning back on the colorful
window frames.

=search result all

Caring rooms
Ref. for photos
search&ad_medium
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e The same shapes of windows can be mimicked to create
holes in the wall to offer a refuge spot for children [P12].

Suggestion

e Some small mini-architectural constructions can be built
within spacious classrooms to dived the space in smaller
ones and stimulate a sense of exploring and belonging in
children.
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Table 4.5 (Cont’d)

Windows

Ref. for photos:
https://www.archdaily.com/921138/ttc-elite-saigon-kindergarten-kientruc-

search&ad medium=search result all

0?ad_source

Even though some of the windows are not proper height
for children, there are many other small windows that
been provided exclusively for children, offering a warm
and welcome feeling to the young occupants of the
building.

The window sills have been extended to the outside as
well, probably to prevent too much direct sunlight inside
of the care rooms [P6].

Window sills could offer a very perfect refuge area for
children with a prospect to the outside [P12].
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4.1.5 Vashavskoye Kindergarten

This preschool is a two-floor building located on the outskirts of Moscow,
among residential buildings. The analysis of the architectural characteristics of the

property has provided below.

Table 4.6 Analysis of Vashavskoye kindergarten, in Russia

, e There is ahigh potential for tree planting in the surrounding
4 & area [P1],[P7].
2 3 e Advantaging from the circle shape of the building, the
3 & windows are overlooking all around the site plan.
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- e Although there are plenty of trees in the neighborhood, a
2 better plant preferring in severe weather conditions -like
5;9, evergreen trees- could help better visualization of nature
Ug)’ even throughout cold seasons [P1],[P7].
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The positioning of the building in the site plan & floor plan

Table 4.6 (Cont’d)

Ref. for photos: https://www.archdaily.com/892110/kindergarten-vashavskoye-hwy-141-

buromoscow/?ad_source

current-user

myarchdaily&ad medium=bookmark-show&ad content=

Among different potential building shapes for the site plan,
architectures decided a circle shape for the building on two
floors with an inner square-shaped yard [P8].

According to available images, the ground floor seems to
be auditory rooms where all the seats should be directed
one direction, as in preschools the arrangement of the
classrooms usually is divided into small groups [P12].

The classrooms (shown in yellow) are located around the
plan, probably to have a better view of the outdoors
[P1],[P11] and better natural southern daylight [P6],[P7].
The inner yard (shown in green) is providing light for
corridors and southern light for one of the classrooms [P6].
Overall the building is quite introverted, which is
understandable for severely cold climates [P12].
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Table 4.6 (Cont’d)

Courtyard

Ref. for photos: Same source

There is not enough architectural feature in the outer
courtyard around the building. And, it looks mostly unused.

Suggestion

Unfortunately, there is not enough image available from the
courtyard and inner yard, but here are some suggestions for
making the most use of outside spaces in these kinds of cold
regions:

Providing some gazebos [P12] with a fireplace
[P1],[P2],[P3].[P4] to integrate children with both severe
weather conditions and natural warmth of fire responding
to the human needs[P2]. Being in connection with cold
weather for short periods might help children to feel more
lively and concentrated when they go back indoors [P7].

Facade & Entrance

Ref. for photos:
https://www.archdaily.com/892110/kindergarten-vashavskoye-hwy-141-

bookmark-

myarchdaily&ad medium=|

buromoscow/?ad_source:

show&ad_content=current-user

Similar to Elite Saigon preschool in Vietnam, architects
again preferred white dominating color with scattered
random shaped [P8], colorful windows for the facade of the
building.

Although the main entrance is not as inviting as Elite
Saigon. The main gate is blended with a row of lower
rectangular windows.

Smooth shape lines of the building and butterfly-inspired
shapes of the windows are admirable architectural efforts
to attract the attention of children [P1],[P8].
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Table 4.6 (Cont’d)

It might have been so much more interesting if some of the
butterfly-like shapes were dragged inside and provided a

c
2 sheltered balcony for the children in the classrooms.
Eg, Balconies could be used for taking care of evergreen potted
5;’)’ vegetation. And the temperature of these balconies would
be better for vegetation [P10, P1, P4, P7].
s 03 e The corridors are overlooking the inner yard through
g i rectangular shaped windows.
é é§ e The scattered colorful glass of some windows is
§ < = appraisable to condition the white monotone atmosphere of
PR s the preschool.
£EYE: i
SaEgn
Es38¢
O =9 8
Oggge E
K ~
g > < i
| *
3 8
2 E t
al e L
3
e The walls overlooking to windows could be ornamented by
horizontal gardens, as the corridors are too narrow to place
flowerbeds along with them [P1, P2].
e The flooring material of the corridors and whole interior
could be chosen in a way to convey natural materials look
- [P1, PI].
8
g
(@)
(@)
>
(7))

" Image Source: https://www.novediciotto.com/tag/arredamento-uffici/
8 Image Source: http://archig.ru/the-drawers-house-proekt-studii-mia-design-studio-

vetnam/
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Table 4.6 (Cont’d)

Caring rooms
Ref. for photos: https://www.archdaily.com/892110/kindergarten-vashavskoye-hwy-141-

buromoscow/?ad _source

current-user

myarchdaily&ad medium=bookmark-show&ad content=

e All of the classrooms have a curved wall which gives an
interesting flavor according to the function of the rooms
[P8].

e Colorful window frames and outstanding window shapes
[P8] stand as a good idea for keeping children interested.

e Although the height of some windows is not designed
properly for the height of children, in every classroom there
Is at least one window that allows young occupants to have
a view of outdoors [P11].

e White walls and ceiling, white curtains, pale daylight of
that geography, white light bulbs, white shelves, and light-
colored furniture cooperate to result in a monotone and cold
feeling atmosphere.
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Table 4.6 (Cont’d)

Suggestion

The flooring could be in a material that conveys natural
colors and textures, like laminated parquet [P9, P1].

The curtains could have the print of the same shapes as
windows with remind the user of butterflies [P8].

The shelves could be made of natural materials that feel
warmer and more welcoming to touch [P9, P2].

Since children do not have that much chance to be
integrated with greenery and vegetation in cold weather
conditions through most of the year, spacious classrooms
provide the best opportunity to have lots of flowerbeds and
potted plants [P1, P2, P3].

The same shapes of windows can be mimicked to create
holes in the wall to offer a refuge spot for children [P12].

| = Vv

%,

Unique window shapes offer the best chance to extend the
depth of the window sills and give a refuge spot for children
[P12, P11, P1, P7, P3]. In this case, children will spend
more time by the window and be integrated with the
outdoors

The white light bulbs are better to be replaced with light
bulbs that give the closer spectrum of rays to the sunlight
[P6].

® Image Source: https://www.pinterest.ch/pin/400398223112624337/
10 Image Source: https://www.pinterest.ch/pin/316166836313381183/
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Evaluation of the Analysis of Selected Preschools

4.2

To be able to compare and evaluate the architectural analysis of the various spaces

of selected preschool, we formed a table

Table 4.7 Scoring Selected Preschools

by alignment to each biophilic design pattern (***: high, **: Medium, *: Low)
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As perceived from the scoring table, HN preschool in Japan seems to be the most
biophilic preschool due to many high and medium scores in biophilic design patterns.
On the other hand, Vashavskoye kindergarten in Russia is at the bottom of the table,
marked as the least biophilic preschool. In total, ‘nature in the space’ [P1] to [P7] —
highlighted in green- seems to have stronger position in the design in comparison to
‘Natural Analogues’ —[P7] to [P10] highlighted in yellow- and ‘Nature of the space’
[P10] to [P14]. However, we had resulted that [P12] Refuge was playing an eminent
role in the creation of a sense of belonging and attachment to the educational space
for preschoolers, and we witness the absence of this pattern in any preschool. Or,
[P5] Presence of water is rather neglected in most of the preschool designs. With
having these types of evaluations in mind, we are suggesting a set of practical
recommendations for applying biophilic design in Preschool.

4.3  Practical Recommendations for Applying Biophilic Design in

Preschools

By combining re-arranged biophilic design patterns for preschool environments with
guiding factors derived from the literature review, and the result of architectural
analysis of selected preschool, the author has generated a set of applicable
recommendations for designers who are looking for strategies to implement the

biophilic design in preschools. Those 8 applicable recommendations are as below:

Abundant usage of plants, green walls, and green roofs
Improving children’s connection to the outside through windows
Providing refuge spots for children

Optimum use of sunlight for lighting interiors

Blending indoors and outdoors together

Use of natural material

Preferring to design with smooth lines over straight ones

© N o o B~ w DNdPE

Creative use of water
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Narrative explanations of examples for each recommendation are provided in the
table.

Table 4.8 Practical Recommendations for Applying Biophilic Design

Principle Aligned = Architectural Attributes Example
Pattern

1 Abundant [P1, P2, Potted plants indoors

usage of P7] Flowerbeds in the entrance

plants, green Green walls along corridors

walls, and Planting ivy near the

green roofs unpleasant fagade to cover
it

Preferring local plants to
raise awareness to the local
nature

o Improving [P1,P3,  Adjusting window sills
] , below eye level of
children’s P6, P7, children

connectionto P11, Deepening window sills

. to offer a seat by the
the outside P12] window for children
through Framing the window in a
way to offer a refuge spot
for children or potted
plants
Maximizing size of the
windows

windows

1 Image Source: https://tr.pinterest.com/anaistheret/jardin/

12 Image Source: https://www.homestolove.co.nz/real-homes/real-homes-gardens/courtyard-
garden-lush-oasis-wellington

13 Image Source: https://architizer.com/idea/649953/

14 Image Source: https://mod-home.info/2014/03/05/succulent-window-box/
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Table 4.8 (Cont’d)
3
Providing [P12 Treehouses and all gazebos
' in the courtyard

Deep window sills below

for children torso height of children
Mini cave-like holes in the
wall in a size that children
could fit in individually or
with a small group of peers
Constructing the second
floor in one part of the
same classroom to provide
an upper floor in a height of
children
Designing a small lounging
area for children in the
vacant spot under the stairs

refuge spots P11]

4
Optimum [P1, P2, Maximizing size of the
use of P3, P4, Wm(_jovys .
Designing a roof window
sunlight for ~ P6, P7]  wherever possible
lighting
interiors

15 Image Source: https:/tr.pinterest.com/pin/294704369356465405/?Ip=true
16 Image Source: http://newmusicseminars.com/3d2u5u/zzj5uv5n0638rbvn/
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Table 4.8 (Cont’d)

5
Blending [P4, P7, Extending the indoor floor
indoorsand P13, to t_he courtyard through a
patio or a porch
outdoors P14] Designing an extravert or
together introvert balcony
Planting full-size tree inside
of the building, with a roof o
window
6
Use of [P1, P2, Preferring wooden floors,
natural P7, P9] shelyes, partltlons_, and
furniture, or flooring, walls,
material and furniture that have a

wooden display

Stone tiling in the courtyard
Usage of vernacular natural
materials to raise awareness 19
of surrounding nature D g

20

17 Image Source: https://architizer.com/idea/1854955/

18 Image Source: https://www.archdaily.com/901054/san-jose-preschool-taller-de-
arquitectura-de-bogota

% Image Source: https://buscarfoto.com/gallery-of-hn-nursery-hibinosekkei-youji-no-
shiro-6/5801780387568096271

20 Image Source: https://ponostonehawaii.com/basalt-natural-stone/
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Table 4.8 (Cont’d)

! Preferringto [P8,
design with P13]
smooth lines
over straight
ones

8
Creative [P1, P2,

features of P5]

water

2L Image Source: https://www.archilovers.com/projects/39805/gallery?246970

Designing the building with
biomorphic forms

When restricted to design
with a sharp general form,
attempt to condition the
atmosphere with smoothing
edges and lines

Design interiors with
ergonomic decorations and
furniture

Water fountains in the
courtyard

Small fountains or
waterfalls in the interior
space to stimulate auditory
connection to the sound of
moving water

Designing an aquarium in
the common spaces of
preschool

2Image Source: http://kapemvun.info/construct-a-backyard-cinema/

23 Image Source: https://www.pinterest.co.uk/amp/pin/732257220646185346/
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4.4 Further Discussion

Further discussion of these guidelines can be specified to biophilic design guidelines
for each geography and climate conditions since the practical strategies may differ
for each climate condition. Another direction that further studies are predicted to
follow is the optimizing a biophilic preschool by highlighting specific patterns in
design for children with special needs of special conditions like children with autism,
down syndrome, or ADHD (attention deficit hyperactivity disorder) as their needs
from the environment is different from the children who do not have those
conditions. As of the last word, this study is a humble attempt to take a step in
recommending practical strategies for providing a built environment that is

supportive of children’s wellbeing.
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CHAPTER 5

CONCLUSION

This study stepped into the path in hope of finding some suggestive architectural
strategies and recommendations for designing preschool buildings, in order to
prevent children from suffering psychologically and mentally in school because of
poor designing and in consideration of child demands. In the Introduction chapter
after explaining the ill-conditioned preschool building and the author’s personal
feelings as a child during the hours spent in that building which was the main
motivation for this study, we discussed that this problem is not specific only for one
building in one part of the world. The introduction leads that it is very common in
urban settings to come across buildings that are neglecting the innate needs and
expectations of occupants from the built environment and how congested urban
environment which is compelled to grow as fast as possible is vanishing or harming
nature from the visage of the cities; thus, stealing privileges of being interacted with
nature and natural elements from urban people’s daily experiences. Then by flashing
back to the main focus of the study, we discussed how being interacted with nature
plays a more necessary role in children’s cognitive, physical, psychological health

rather than matures.

Then, we explained the impact of the preschool environment on children’s health
and wellbeing. In order to gain a more comprehensive understanding of children’s
desire and expectations from the preschool environment researching about rules and
laws of designing preschool was not enough. Taking a look at the guidelines of some
of the well-known educational models gave us the ability to categorize the opinions
of eminent Pedi psychologists and philosophers on what characteristics are expected

from a place to optimize children’s wellbeing. And, what features in a place make
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preschoolers feel connected to their educational environment and give them a sense
of belonging, accordingly put them in a sustainable stage during the time they spend
in preschool. The distilled information derived from education models that also

concern architectures are as below:

- Personalization of the space

- Connection to the environment (natural and cultural)
- Dividing the space into smaller zones

- Experiential learning

- Sensory stimulation

The second part of the literature review emphasizes the necessity of interaction with
nature for children. And, why the widening gap between buildings and nature is
becoming more and more concerning. The majority of the sources are underlining
increasing outdoor playtime or taking children to nature camps which is a
pedagogical matter as well as being important. However, as architects, we are
looking for design approaches to improve children's nature relations within built

environments.

Among various architectural approaches supporting the significance of appraising
nature in the built environment, the biophilic design was the leader approach due to
the ultimate objective of this thesis, which is to respond to the inner demands of
humans by the language of the built environment. 14 Patterns of biophilic design
gathered by a large group of scholars, architects, researchers, and urban designers
provided a firm base for the conceptual framework of this study. Altogether, the
patterns deliver a holistic experience that fosters physical and mental peace and well-
being of users of the built environment. All of the patterns are being explained and

interpreted by the author and visualized with potential design suggestions.

The guidelines for children’s needs from the literature review along with an
interpretation of biophilic design patterns we re-prioritized the patterns in respect of

their importance for preschool buildings in favor of children and it enabled the critics
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to shape towards existing preschool buildings. In re-prioritization, the 12th pattern —
refuge- climbed its path all the way up in the taxonomy classification of biophilic
design patterns for preschools since it seems superior to other patterns for children

according to the importance of “Dividing the space into smaller zones”.

By random selection of five existing preschool projects, built in the last five years,
from all over the world and diverse weather conditions, and various locations of the
building on the city map, a detailed analysis of architectural characteristics got
conducted. Then, by filtering the critics through biophilic design patterns some
practical recommendations presented for each preschool in order to help promote

biophilic features.

After maneuvering over how biophilic design patterns can be implemented on
preschool buildings, and combining it with the children's needs from nature and
environment, eight general applicable recommendation for designing a preschool
that respects biophilic pattern is provided with implementation explanation and some

visual examples.

9. Abundant usage of plants, green walls, and green roofs

10. Improving children’s connection to the outside through windows
11. Providing refuge spots for children

12. Optimum use of sunlight for lighting interiors

13. Blending indoors and outdoors together

14. Use of natural material

15. Preferring to design with smooth lines over straight ones

16. Creative use of water

14 patterns of biophilic design deliver a general categorization to recognize biophilic
design features in a place. The implementation of them in various places obey
different sets of guidelines. Biophilic design patterns had priorly been examined in
places like nursery houses, prisons, train stations, restaurants, and other places. This
study was aiming to fill the gap for the implementation strategies and priorities of

biophilic design patterns in preschool environments. By generating applicable
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suggestions with narrative explanations and visual examples for designers who seek
building preschools that have a better connection with nature, we answered the main
question of the thesis to a certain extent which was to find some architectural
solutions and recommendations to cherish the inner desire of children to feel

connected with their first educational environment.

124



REFERENCES

Abdelaal, M. S., & Soebarto, V. (2019). Architectural Science Review Biophilia
and Salutogenesis as restorative design approaches in healthcare architecture
Biophilia and Salutogenesis as restorative design approaches in healthcare
architecture. ARCHITECTURAL SCIENCE REVIEW, 62(3), 195-205.
https://doi.org/10.1080/00038628.2019.1604313

Al, S., Sari, R. M., & Kahya, C. (2012). A different perspective on education:
Montessori and Montessori school architecture. Procedia-Social and
Behavioral Sciences, 46, 1866-1871.
https://doi.org/10.1016/j.sbspro.2012.05.393

Alcock, I., White, M. P., Wheeler, B. W., Fleming, L. E., & Depledge, M. H.
(2014). Longitudinal Effects on Mental Health of Moving to Greener and Less
Green Urban Areas. Environmental Science and Technology, 48(2), 1247—
1255. https://doi.org/10.1021/es403688w

Bailie, P. E. (2012). CONNECTING CHILDREN TO NATURE: A MULTIPLE
CASE STUDY OF NATURE CENTER PRESCHOOLS.

Bakir-Demir, T., Berument, S. K., & Sahin-Acar, B. (2019). The relationship
between greenery and self-regulation of children: The mediation role of nature
connectedness. Journal of Environmental Psychology, 65, 101327.
https://doi.org/10.1016/j.jenvp.2019.101327

Barrett, P., Davies, F., Zhang, Y., & Barrett, L. (2015). The impact of classroom
design on pupils’ learning: Final results of a holistic, multi-level analysis.
Building and Environment, 89, 118-133.
https://doi.org/10.1016/j.buildenv.2015.02.013

125



Beatley, T. (2017). Biophilic Cities and Healthy Societies. Urban Planning, 2(4).
https://doi.org/10.17645/up.v2i4.1054

Benz, C., Bull, T., Mittlemark, M., & Vaandrager, L. (2014). Culture in
salutogenesis: the scholarship of Aaron Antonovsky. Global Health
Promotion, 21(4), 1757-9759. Retrieved from

http://www.sagepub.co.uk/journalsPermissions.nav

Berman, M. G., Jonides, J., & Kaplan, S. (2008). The cognitive benefits of
interacting with nature. Psychological Science, 19(12), 1207-1212.
https://doi.org/10.1111/j.1467-9280.2008.02225.x

Bjernholt, M. (2014). Room for Thinking-The Spatial Dimension of Waldorf
Education. Research on Steiner Education, 5(1). Retrieved from

WWW.rosejourn.com

Browning, W. D., Ryan, C. O., & Clancy, J. (2014). 14 PATTERNS OF
BIOPHILIC DESIGN. Retrieved from
http://www.terrapinbrightgreen.com/wp-content/uploads/2014/09/14-Patterns-
of-Biophilic-Design-Terrapin-2014p.pdf

Burnard, M. (2014). Restorative Environmental Design. SWST International
Conference. Retrieved from

http://www.swst.org/wp/meetings/AM14/pdfs/presentations/burnard pdf.pdf

Chawla, L. (2015). Benefits of Nature Contact for Children. Planning Litreture,
30(4), 433-452. https://doi.org/10.1177/0885412215595441

Chawla, L., Cushing, D. F., Malinin, L. H., Pevec, I., Vliet, W. van, & Zuniga, K.
(2012). Children and the environment. In Children and the Environment.
https://doi.org/10.1017/CB09781107415324.004

Chawla, L., Keena, K., Pevec, I., & Stanley, E. (2014). Green schoolyards as

havens from stress and resources for resilience in childhood and adolescence.

126



Health & Place, 28, 1-13. https://doi.org/10.1016/j.healthplace.2014.03.001

Downton, P., Jones, D., Zeunert, J., & Rods, P. (2017a). Biophilic Design
Applications: Putting Theory and Patterns into Built Environment Practice.
KnE Engineering. https://doi.org/10.18502/keg.v2i2.596

Downton, P., Jones, D., Zeunert, J., & Rods, P. (2017b). Creating Healthy Places:
Railway Stations, Biophilic Design and the Metro Tunnel Project. Retrieved

from http://www.hsctc.org/index.php?page=creating-healthy-places

Faber Taylor, A., & Kuo, F. E. (n.d.). Is contact with nature important for health
and child development? State of the evidence. In Children and Their
Environments: Learning, Using and Designing Spaces. Retrieved from
https://books.google.com.tr/books?hl=en&Ir=&id=T70Stf TMVdoC&oi=fnd&
pg=PAl124&dg=faber+taylor+kuo&ots=IrSUyPnhuO&sig=tkM4sVa-
eeHjK404EHOknURF2tg&redir_esc=y#v=onepage&q=faber taylor
kuo&f=false

Gifford, R., & Mccunn, L. J. (2012). Appraisals of built environments and
approaches to building design that promote wellbeing and healthy behaviour.
In L. Steg, A. Van Den Berg, & J. de groot (Eds.), Environmental Psychology:
An Introduction. Retrieved from
http://web.uvic.ca/~esplab/sites/default/files/Gifford %26 McCunn 2013.pdf

Goldshmidt, G. (2017). Waldorf Education as Spiritual Education. Religion &
Education, 44(3). https://doi.org/10.1080/15507394.2017.1294400

Golembiewski, J. A. (2017). Salutogenic Architecture in Healthcare Settings. In
The Handbook of Salutogenesis. https://doi.org/10.1007/978-3-319-04600-
6_26

Hartig, T., Bringslimark, T., & Grindal Patil, grete. (2008). Restorative

environmental design: What, when, where, and for whom? In Biophilic

127



design : the theory, science, and practice of bringing buildings to life (pp.
133-151). Retrieved from http://www.diva-
portal.org/smash/record.jsf?pid=diva2%3A44244&dswid=1561

Heerwagen, J. H. (2006). Investing In People: The Social Benefits of Sustainable
Design. Retrieved from https://www.cce.ufl.edu/wp-

content/uploads/2012/08/Heerwagen.pdf

Heerwagen, J. H., & Heerwagen, J. (2000). Green Buildings, Organizational
Success, and Occupant Productivity. In Building Research and Information
(Vol. 28).

Herrington, S., & Studtmann, K. (1998). Landscape interventions: new directions
for the design of children’s outdoor play environments. Landscape and Urban
Planning, 42, 191-205. Retrieved from https://ac.els-
cdn.com/S0169204698000875/1-s2.0-S0169204698000875-
main.pdf?_tid=63416402-9854-4d24-9022-
c54882a68311&acdnat=1522599549 4b5e6ac994ablacc50afee9f76483f5h

House, R. (2013). Understanding the Steiner Waldorf approach: early years
education in practice. 33(4), 429-430.
https://doi.org/10.1080/09575146.2013.852721

Ikei, H., Komatsu, M., Song, C., Himoro, E., & Miyazaki, Y. (2014). The
physiological and psychological relaxing effects of viewing rose flowers in
office workers. Journal of Physiological Anthropology, 33(1).
https://doi.org/10.1186/1880-6805-33-6

Jinno, H. (2016). Current Indoor Air Quality in Japan. National Institution of
Health, 136(6), 791-793. https://doi.org/10.1248/yakushi.15-00285-4

Joye, Y., & Van Den Berg, A. (2011). Is love for green in our genes? A critical

analysis of evolutionary assumptions in restorative environments research.

128



Urban Forestry & Urban Greening, 10, 261-268.
https://doi.org/10.1016/j.ufug.2011.07.004

Kahn, P. H., & Kellert, S. R. (Eds.). (2002). Children and nature : psychological,
sociocultural, and evolutionary investigations. MIT Press.

Kellert, S. R. (2002). Experiencing Nature: Affective, Cognitive, and Evaluative
Development. In Children and Nature: Psychological, Sociocultural, and
Evolutionary Investigations. Retrieved from
https://books.google.com.tr/books?id=RCjdKjl_glcC&printsec=frontcover#v
=onepage&q&f=false

Kellert, S. R. (2005). Building for Life : Designing and Understanding the Human-
Nature Connection. Retrieved from
http://eds.a.ebscohost.com/ehost/ebookviewer/ebook?sid=2c2aff7b-bf08-4af4-
a566-bc34547055df%40sessionmgr4007 &vid=0&format=EB

Kellert, S. R. (2008). Dimensions, Elements, and Attributes of Biophilic Design. In
J. H. Heerwagen, M. L. Mador, & S. R. Kellert (Eds.), Biophilic Design: The
Theory, Science and Practice of Bringing Buildings to Life (pp. 3-19).
Retrieved from

http://willsull.net/la570/resources/Introduction/BiophilicDesignChapter1.pdf

Kellert, S. R., & Calabrese, E. F. (2015). The Practice of Biophilic Design.

Retrieved from www.biophilic-design.com

Kelly, L. (2018, May 15). ‘Indoor generation’: A quarter of Americans spend all
day inside, survey finds. The Washington Times. Retrieved from
https://www.washingtontimes.com/news/2018/may/15/quarter-americans-
spend-all-day-inside/

Kirkham, J. A., & Kidd, E. (2017). The Effect of Steiner, Montessori, and National

Curriculum Education Upon Children’s Pretence and Creativity. The Journal

129



of Creative Behavior, 51(1), 20-34. https://doi.org/10.1002/joch.83

Klepeis, N. E., Nelson, W. C., Ott, W. R., Robinson, J. P., Tsang, A. M., Switzer,
P., ... Engelmann, W. H. (2001). The National Human Activity Pattern
Survey (NHAPS): a resource for assessing exposure to environmental
pollutants. Journal of Exposure Analysis and Environmental Epidemiology,

11. Retrieved from www.nature.com/jea

Kumari Sahoo, S., & Senapati, A. (2014). Effect of sensory diet through outdoor
play on functional behaviour in children with ADHD. In The Indian Journal
of Occupational Therapy (Vol. 46). Retrieved from
http://medind.nic.in/ibr/t14/i2/ibrt14i2p49.pdf

Li, D., & Sullivan, W. C. (2016). Impact of views to school landscapes on recovery
from stress and mental fatigue. Landscape and Urban Planning, 148, 149—
158. https://doi.org/10.1016/j.landurbplan.2015.12.015

Louv, R. (2008). Last Child in the Woods. In Last Child in the Woods.
https://doi.org/SIL BIB ZH 928

Louv, R. (2011). The Nature Principle: Human Restoration at the End of Nature-
Deficit Disorder. In The Nature Principle:Human Restoration at the End of
Nature-Deficit Disorder (p. 303).

Louv, R., & Fuller, K. (2017). Last Child in the Woods Saving Our Children from
Nature-Deficit. In The American Biology Teacher (Vol. 69).

Malone, K., & Tranter, P. (2003). Children’s Environmental Learning and the Use,
Design and Management of Schoolgrounds. Children, Youth and
Environments, 13(2). Retrieved from
https://www.colorado.edu/journals/cye/13_2/Malone_Tranter/ChildrensEnvLe

arning.htm

McCracken, D. S., Allen, D. A., & Gow, A. J. (2016). Associations between urban

130



greenspace and health-related quality of life in children. Preventive Medicine
Reports, 3. https://doi.org/10.1016/j.pmedr.2016.01.013

Mohidin, H. H. B., Ismail, A. S., & Ramli, H. B. (2015). Effectiveness of
Kindergarten Design in Malaysia. Procedia - Social and Behavioral Sciences,
202, 47-57. https://doi.org/10.1016/j.sbspro.2015.08.207

Molthrop, E. (2011). Biophilic Design: A Review of Principle and Practice.
Dartmouth Undergraduate Journal of Science, (2), 37-39. Retrieved from
http://dujs.dartmouth.edu/wp-content/uploads/2011/06/11s_final-37-39.pdf

Monsur, M. (2015). Does Childcare Architecture Matter? Investigating how
Indoor-Outdoor Spatial Relations Influence Child Engagement and Teacher

Motivation. North Carolina State University.

Moore, R. C., & Cosco, N. G. (2000). Developing an Earth-bound culture through
design of childhood habitats. Retrieved from https://design.ncsu.edu/natural-
learning/sites/default/files/EarthboundChildren.pdf

Moore, R. C., & Marcus, C. C. (2008). Biophilic design: the theory, science, and
practice of bringing buildings to life. In Moore R, Cooper Marcus C., 2008; In
Kellert, S. R., Heerwagen, J., & Mador, M. (2008). Biophilic design : The
theory, science, and practice of bringing buildings to life. (pp. 153-197).
Retrieved from
https://greenschoolyardnetwork.files.wordpress.com/2009/05/healthy-planet-

healthy-children-moore-marcus.pdf

Moore, R. C., & Wong, H. H. (1997). Natural learning : the life history of an
environmental schoolyard : creating environments for rediscovering nature’s

way of teaching. Retrieved from https://eric.ed.gov/?id=ED432122

Newman, P., & Jennings, 1. (2008). CITIES as Sustainable Ecosystems. Retrieved

from https://parfikh.files.wordpress.com/2012/01/cities-as-sustainable-

131



ecosystem.pdf

Nieuwenhuis, M., Knight, C., Postmes, T., & Haslam, S. A. (2014). The relative
benefits of green versus lean office space: Three field experiments. Journal of
Experimental Psychology: Applied, 20(3), 199-214.
https://doi.org/10.1037/xap0000024

Omidvar, N., Wright, T., Beazley, K., & Seguin, D. (2019). Investigating Nature-
Related Routines and Preschool Children’s Affinity to Nature at Halifax
Children’s Centers. The International Journal of Early Childhood
Environmental Education, 6(2), 42. Retrieved from

https://naturalstart.org/sites/default/files/journal/7._omidvar_formatted 0.pdf

OTT, W. R., KLEPEIS, N. E., NELSON, W. C., ROBINSON, J. P., TSANG, A.
M., SWITZER, P., ... ENGELMANN, W. H. (2001). The National Human
Activity Pattern Survey (NHAPS): a resource for assessing exposure to
environmental pollutants. Journal of Exposure Science & Environmental
Epidemiology, 11(3), 231-252. https://doi.org/10.1038/sj.jea.7500165

Park, S. H., & Mattson, R. H. (2009). Ornamental indoor plants in hospital rooms
enhanced health outcomes of patients recovering from surgery. Journal of
Alternative and Complementary Medicine, 15(9), 975-980.
https://doi.org/10.1089/acm.2009.0075

Phenice, L. A., & Griffore, R. J. (2003). Young Children and the Natural World.
Contemporary Issues in Early Childhood, 4(2). Retrieved from
http://journals.sagepub.com/doi/pdf/10.2304/ciec.2003.4.2.6

Ribble Cycles. (2017). The Not-So Great Outdoors? Retrieved January 5, 2018,
from https://www.ribblecycles.co.uk/blog/not-great-
outdoors/?affwin=Y &affid=78888&utm_source=AffiliateWindow&utm_medi
um=Editorial+Content&utm_campaign=78888&awc=5923 1515147795 f98
163454baa9f5ale12fff050c7a4b0

132



Richardson, M., Hunt, A., Hinds, J., Bragg, R., Fido, D., Petronzi, D., ... White, M.
(2019). A Measure of Nature Connectedness for Children and Adults:
Validation, Performance, and Insights. Sustainability, 11(12).
https://doi.org/10.3390/su11123250

Rickard-Brideau, C. (2015). What’s the Next Big Step in Building? Salutogenic
Design. Retrieved December 26, 2017, from Metropolis Magazine website:
http://www.metropolismag.com/interiors/whats-the-next-big-step-in-building-

salutogenic-design/

Roberts, T. (2016). We Spend 90% of Our Time Indoors. Says Who? |
BuildingGreen. Retrieved January 5, 2018, from BuildingGreen website:
https://www.buildinggreen.com/blog/we-spend-90-our-time-indoors-says-who

Roos, P., Jones, D., Downton, P., & Zeunert, J. (2018). Biophilic Cities 1 Biophilic
Railway Stations: Re-imagine the Nature of Transit Design. IFLA World
Congress Singapore 2018. Retrieved from
http://unsworks.unsw.edu.au/fapi/datastream/unsworks:52236/binb16434c5-
90dd-47t5-9b5e-78342cd3bbfa?view=true

Ryan, C. O., Browning, W. D., Clancy, J. O., Andrews, S. L., & Kallianpurkar, N.
B. (2014). Biophilic design patterns: Emerging nature-based parameters for

health and well-being in the built environment. Archnet-1JAR.

Seldin, T., & Epstein, P. (2003). The Montessori Way: An Education for Life.

Retrieved from www.montessri.org

Sell, J. (2013). A Salutogenic Approach to Designing Behavioral Health Facilities.
Retrieved December 26, 2017, from ARRAY ARCHITECTS website:
http://blog.array-architects.com/kc/a-salutogenic-approach-to-designing-

behavioral-health-facilities-2

Sobel, D. (1996). Beyond ecophobia : reclaiming the heart in nature education.

133



Great Barrington, MA: Orion Society.

Soderlund, J., & Newman, P. (2015). Biophilic architecture: a review of the
rationale and outcomes. AIMS Environmental Science, 2(4), 950-969.
https://doi.org/10.3934/environsci.2015.4.950

Sdderlund, J., & Newman, P. (2017). Improving Mental Health in Prisons Through
Biophilic Design. The Prison Journal, 97(6), 750-772.
https://doi.org/10.1177/0032885517734516

T.C. MILLI EGITIM BAKANLIGI, i. V. E. D. B. (2015). EGITIM YAPILARI
ASGARI TASARIM STANDARTLARI KILAVUZU.

Taylor, A. F., Kuo, F. E., & Sulivan, W. C. (2002). VIEWS OF NATURE AND
SELF-DISCIPLINE: EVIDENCE FROM INNER CITY CHILDREN. Journal
of Environmental Psychology, 22(1-2), 49-63.
https://doi.org/10.1006/jevp.2001.0241

Terrapin Bright Green. (2012). Why designing With nature in mind makes financial
sense the economics of biophilia. Retrieved from

www.terrapinbrightgreen.com

Tinney, V. (2014). Children’S Health and the Environment. In Pennsylvania Nurse
(Vol. 69). Retrieved from
http://search.ebscohost.com/login.aspx?direct=true&db=jIh&AN=110536992
&site=ehost-live

Tyrvéinen, L., Ojala, A., Korpela, K., Lanki, T., Tsunetsugu, Y., & Kagawa, T.
(2014). The influence of urban green environments on stress relief measures:
A field experiment. Journal of Environmental Psychology, 38, 1-9.
https://doi.org/10.1016/j.jenvp.2013.12.005

Ulrich, R. S. (1984). View through a window may influence recovery from surgery.
Science, 224(4647), 420-421. https://doi.org/10.1126/science.6143402

134



Ulrich, R. S. (2008). Biophilic theory and research for healthcare design. Biophilic
Design: The Theory, Science, and Practice of Bringing Buildings to Life, 1,
87-106. Retrieved from
https://scholar.google.com.tr/scholar?hl=en&as_sdt=0%2C5&q=biophilic+the
ory+ulrich+2008&btnG=

United Nations, D. of E. and S. A. (2014). World Urbanization Prospects: The
2014 Revision&quot;, highlights. Retrieved from
https://esa.un.org/unpd/wup/publications/files/wup2014-highlights.pdf

Veitch, J., Salmon, J., & Ball, K. (2010). Individual, social and physical
environmental correlates of children’s active free-play: a cross-sectional
study. International Journal of Behavioral Nutrition and Physical Activity,
7(1), 11. https://doi.org/10.1186/1479-5868-7-11

Westervelt, A. (2012). How Our Buildings Are Making Us Sick. Retrieved
February 23, 2018, from
https://www.forbes.com/sites/amywestervelt/2012/08/08/how-our-buildings-
are-making-us-sick/#230775375b19

White, R. (2004). Young Children’s Relationship with Nature: Its Importance to
Children’s Development &amp; the Earth’s Future. Retrieved from
https://www.abss.k12.nc.us/cms/lib/NC01001905/Centricity/Domain/4533/Y 0
ung Childrens Relationship With Nature.pdf

Williamson, T., Radford, A., & Bennetts, H. (2003). Understanding Sustainable
Architecture - Terry J. Williamson, Terry Williamson, Antony Radford, Helen
Bennetts - Google Books. Retrieved from
https://books.google.com.tr/books?id=uQ7DWmCX_AQC&pg=PA1&Ipg=P
Al&dg=sustainable+architecture,+then,+is+a+revised&source=bl&ots=-qr-
cn79Fx&sig=tpdbZu2-kd-
Hdsz1QHv_v8Q5lj4&hl=en&sa=X&ved=0ahUKEwiH0eeFyKrbAhViOpoK

135



HR73DSIQ6AEIQTAB#v=0onepage&q=sustainable ar

Wilson, R. A. (1997). The Wonders of Nature: Honoring Children’s Ways of
Knowing. Early Childhood NEWS, 6(19). Retrieved from
http://lwww.earlychildhoodnews.com/earlychildhood/article_view.aspx?Articl
elD=70

Wolf, K. L. (2005). Trees in the Small City Retail Business District: Comparing
Resident and Visitor Perceptions. Journal of Forestry, 103(8), 390-395.

Yin, J., Zhu, S., MacNaughton, P., Allen, J. G., & Spengler, J. D. (2018).
Physiological and cognitive performance of exposure to biophilic indoor
environment. Building and Environment, 132.
https://doi.org/10.1016/j.buildenv.2018.01.006

Zhang, W., Goodale, E., & Chen, J. (2014). How contact with nature affects
children’s biophilia, biophobia and conservation attitude in China. Biological
Conservation, 177. https://doi.org/10.1016/j.biocon.2014.06.011

136



APPENDICES

A. Plan of Author’s Preschool
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Figure 5.1 Plan of the Preschool which was the Motivation of the Study

The stairways down to the entrance start at the ground level of the schoolyard. After
opening the rather small main gate of the classroom small desk and small chairs of
students were visible in two cubic shape spaces. The two cubes were distinguished
from each other by the teacher’s desk in the middle and the outgrowth of columns

into the class and the lowered ceiling where two columns were lined.
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B. 3D Model of the Preschool which was the Motivation of the Study
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