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ABSTRACT

This practicum blurs the interior boundaries through the design
of an enhanced Montessori environment in Winnipeg, Canada.
Through the study of Forest Kindergartens and Biophilic Design,
interior and exterior space work cohesively together to provide an
alternative learning environment.
By fusing the interior with exterior, the Montessori philosophy
is designed for in an innovative way, while simultaneously
implementing the benefits of Biophilic Design and Forest
Kindergartens. Through a comprehensive literature review,
precedent studies, and a conceptual exploration, an enhanced
program and design concept have been established to apply the
theoretical framework to the built environment.
As a result, the foundational principles surrounding the
Montessori philosophy and Forest Kindergartens have been
designed for, using Biophilic Design as a catalyst. The final
concept truly supports the Montessori philosophy, instilling
independence through community, hands on learning, and risk
through every aspect of the design.
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“We cannot make a genius. We can only give a child the chance to fulfill their potential” 1

CHAPTER
ONE
-Maria Montessori

INTRODUCTION

1

“Casa Montessori,” last modified n.d., http://montessoriandorff.ca

1

1.0 Introduction
1.1 Introduction to Project
As a partial requirement to obtain the Master of Interior Design degree at the University of Manitoba,
the following practicum document consists of an enhanced design for a Winnipeg based Montessori program,
Casa Montessori and Orff. The primary objective of this project is to establish an innovative design solution
implementing child led learning in an educational environment. The research supporting this project fuses
child-led learning with Biophilic Design, reflected through the interior design of the new school. The lack of
interior environments that truly support alternative educational methodologies such as Montessori, intertwined
with the increasingly indoor-centered contemporary society, are the main incentives behind the project.

1.2 Key Terms Defined
Child-Led Learning
Child-Led learning is an educational philosophy, shaped by a wide range of theorists. The fundamental
objective of this pedagogy style is to promote learning by allowing the child more freedom, with the teacher
acting as the guide. Children are motivated to choose what they are learning, allowing them to reach their full
potential.
Biophilic Design
Biophilic design was established out of the theory of biophilia, originally developed by Edward Wilson.
2

Biophilia is the human need to interact with the natural environment and is apparent and crucial for all
individuals, especially children. Biophilic Design can be translated into the interior environment through a
variety of mediums.
Traditional Education
For the purposes of this practicum, traditional education is being defined as the factory model of education,
evolving out of the 20th century. Traditional education is defined as a singular system of pedagogy, teaching all
children generically.1
Constructivism
For the purposes of this practicum, constructivism from Jean Piaget’s democratic perspective is being
analyzed. Constructivism is based on the concept of learning through direct experiences, similar to hands on
learning.

1.3 Topic Overview
“We cannot make a genius. We can only give a child the chance to fulfill their 			
potential” 2
As quoted by world known educator, Maria Montessori, children have the potential to learn when they are

1
2

Lillard, A. Montessori: The Science Behind the Genius (New York: Oxford University Press Inc, 2005), 6
“Casa Montessori,” last modified n.d., http://montessoriandorff.ca

3

given freedom and choice,3 also known as child-led learning. While not the leading model of education today,
child-led learning forms the backbone of all Montessori schools, carefully considering the developmental
needs of children. The notion of traditional classrooms is still common today, originally developed out of the
Industrial Revolution. This was a time in history when the ‘factory’ based education system saw every child as
the same, dictating one rigid learning method for all.4 Children were viewed as “raw materials” and teachers
as “mid-level managers.”5 The factory model of education may not be as stringent today, however the basic
model still exists throughout the majority of public school systems. Unfortunately, as a result, according to
developmental psychologist Angeline Lillard, the conventional model education is built upon, has hindered
children’s ability to learn.6 Maria Montessori recognized this barrier in traditional school systems, and therefore,
established her own pedagogy system known as the Montessori Philosophy.
The Montessori Philosophy is primarily based on the fact that children learn best when they teach
themselves. It contrasts the traditional model of education as children become part of the classroom, learning
with the teacher. Montessori as an educational method celebrates the individual child, using their strengths
and interests as a pedagogical guide for learning. The method allows children to absorb as much of their
environment as possible, while gaining knowledge.7 Montessori realizes the individuality of every child,
Montessori, Maria. The Absorbent Mind (India: Kalakshetra Publications, 1967), 224.
Lillard, A. Montessori: The Science Behind the Genius (New York: Oxford University Press Inc, 2005), 6.
5
Ibid., 7.
6
Lillard, A. Montessori: The Science Behind the Genius. (New York: Oxford University Press Inc, 2005), 6.
7
Ballaro, Beverly, Maria Montessori (America: Great Neck Publishing, 2006), 1.
4
3
4

anticipating success for every child, also known as child-led learning.
Child-led learning emphasizes that learning is “neither child centered nor teacher directed.”8 This
aspect is crucial because it changes the traditional view on education, implementing a new approach to
positively influence children. Child-led learning results in the shift from children learning from teachers, to
teachers learning with children.9
When analyzing the contemporary school system, not only are traditional classrooms the norm,
however many pre-school children particularly in Western society, are also being instructed in indoor,
teacher-centered and structured classroom spaces. As a result, these children have less opportunities to play
independently and explore with the natural world.10 On the contrary, Montessori schools are progressive,
with a nature component as part of their curriculum, yet most have not implemented a learning environment
conducive to child-led learning. The proposed design of the school will push the interior design limits through
an innovative interior design solution surrounding the theories of Biophilic Design, Forest Kindergartens, and
the Montessori Philosophy.
Similar to Montessori schools, Forest Kindergartens also encourage child-centered learning, but in an
entirely outdoor setting. The model of a Forest Kindergarten is studied in conjunction with child-led learning
as it shares a similar theoretical framework, while promoting nature based learning. Forest Kindergarten’s are
Susan Grieshaber, “Interrupting Stereotypes: Teaching and the Education of Young Children,” Early Education &
Development 19, no. 3 (2008): 510.
9
Ibid., 510.
10
Gautreau, Jennifer, “Learning in the Forest,” Natural Life 2009, 26.
8
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common particularly in the Scandinavian region and emphasize independence as part of the foundational
principles, providing children with a choice.11 The majority of Forest Kindergartens primarily take place in
outdoor settings, not conducive to the climate of Winnipeg or the Montessori pedagogy system. Nonetheless,
the purpose of including Forest Kindergarten pedagogy as part of this practicum is to not only support the
child-led philosophy, but to explore the benefits of exposing children to nature. In addition to the increased
opportunities for unstructured play, and therefore learning, afforded by entirely natural settings, more research
is pointing to many potential health benefits associated with increased exposure to nature.12 The potential
of creating a new and enhanced Montessori preschool interior environment, is supported by implementing
Biophilic Design as the third supporting theory.
This practicum examines the Montessori Philosophy as a system and bridges the interior design gap
through Biophilic Design. The ultimate objective is to design an ideal Montessori setting, while simultaneously
providing an environment that connects children to nature, enhancing their development, health, and
educational capacity, considering the climatic conditions of Winnipeg. Not only is Biophilic Design crucial
for children, but is an increasingly important design attribute that designer’s should be implementing in
contemporary interiors.

O’Brien, Liz, “Forest School and its impacts on young children: Case studies in Britain,” Urban Forestry & Urban
Greening 6(4), 2007, 251.
12
Kellert, Stephan. Building For Life (Washington: Island Press, 2008), 4.
6
11

1.4 Purpose, Rationale, and Benefits
The term kindergarten, established in 184013, was intended to be in a natural setting. Overtime,
traditional education took over and children are now connecting less with the natural world.14 Marlene PowerJohnston, founder of a Canadian Forest Kindergarten located in Ontario, developed a Forest Kindergarten,
motivated out of the frustration of traditional school systems, with books and curriculum being imposed on
children.15 As described by Power-Johnson,
“There is too much pressure on our young children. Hands-on experiences are needed, not learning 		
from a book.”16
There is an obvious divide between traditional school systems shaped by the ‘factory’ model and child-led
systems such as Forest Kindergartens and Montessori. One of the major contrasts between the traditional
school and child-led model, is the form of pedagogy. While quite unique in structure and philosophy,
Montessori and Forest Kindergarten schools both share a constructivist approach to the learning system,
contradicting traditional schools. Constructivism, a social theory of epistemology, is fundamentally based on
the concept of learners constructing their own knowledge17, or essentially hands-on learning. Constructivism
from an educational viewpoint, has shaped Forest Kindergartens and Montessori Philosophy, and is a
Gautreau, Jennifer, “Learning in the Forest,” Natural Life (2009): 26.
Ibid., 26.
15
Ibid., 26.
16
Ibid., 26.
17
Ultanir, Emel. “An Epistemological Glance at the Constructivist Approach: Construcvtivist Learning in Dewey, Piaget,
and Montessori,” International Journal of Instruction (2012): 195.
13
14

7

theoretical area of focus for this practicum. Not only are the two constructivist models explored, they are
further incorporated into the interior design through Biophilic Design. Through the design of the new
Montessori, the school will allow children to explore and learn through nature, supporting the core attributes of
child-led learning. Connecting pedagogy and nature can be analogous to social constructivist theory, as further
outlined in the literature review.

10%

7% of Canadian children meeting daily physical
activity requirements

time spent
outdoors

90%

time spent
indoors

Figure 1: Chart demonstrating time
Canadians spent indoors
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Figure 2: Chart demonstrating the percentage of children
meeting physical requirements

Figure 1 illustrates the percentage of time Canadians spend indoors. Figure 2 demonstrates the
percentage of children meeting recommended physical activity requirements.18

Today, the lack of connection to nature in Canada roots from the rise of technology, fear, and urbanization.
Society, particularly children, are in dire need for a connection with nature, especially with the rise of
18

8

“Connecting Canadians with Nature,” Canadian Parks Council (2014): 3-4.

technology. Children need to be exposed to nature for their physical, mental and developmental health.
Unfortunately, it is estimated that 90% of time Canadians spend takes place indoors.19 In contrast, Forest
Kindergartens are designed for children to spend the majority of their time outdoors.20 These natural
environments not only provide endless health benefits for children, but they also contribute to educational
success. According to the United Nations, Finland ranks as one of the worlds top three countries in
academic achievement.21 Given the geographical location of Canada, it is the norm to view the climate
as an inappropriate setting to support nature in a learning environment. However, an alternative method
of connecting with nature must be executed, as the negative impacts on health are growing. 1.1 million
Canadians are Vitamin D deficient and only 7% of children and youth are meeting physical daily activity
requirements.22 The statistics show that time spent in nature is not only declining, it is negatively influencing
the health of the average Canadian. Obesity, if not already, is also becoming a major problem in Canada,
affecting one in four of the population.23 Many Canadian parents today are afraid to let children roam free
outside in fear of strangers, with as many as eight in ten mothers limiting outdoor play time out of fear.24 Robin
Moore, an child-focused educator and landscape architect, concluded that the rise of traffic was the primary
Ibid., 3.
Warden, Clare. Nature Kindergarten and Forest Schools (Scotland: Mindstretchers, 2012), 12.
21
Shonstrom, Erik. “What the Finns Know: “Friluftsiv” Gets Big Results in Finland’s Schools. http://www.childrenandnature.
org/2014/05/19/what-the-finns-know-friluftsliv-gets-big-results-in-finlands-schools/
22
“Connecting Canadians with Nature,” Canadian Parks Council (2014): 4.
23
Ibid., 2.
24
Ibid., 7.
9
19
20

reason for this decline in children’s free play outdoors. However, Richard Louv, noted author on children’s
connection to nature, argues that fear in general is the leading motivator,25 primarily the rise in helicopter
parents. Regardless of the particular cause, there has been an obvious decline in outdoor exposure during
the last few centuries. As a result, the negative implications of an excessively indoor society are becoming
increasingly harmful to children’s development. Thankfully, the incorporation of Biophilic Design has the
potential to become a catalyst to connect people, specifically children with nature.
Edward Wilson, biologist and founder of the theory of biophilia, stated that people have an inherent
inclination to connect with other forms of life and nature.26 Biophilia as a theory has a multitude of benefits for
humans, in particular, health and wellbeing, child development, and education. Biophilic Design, as defined by
Stephan Kellert, is the design solution to integrate biophilia into everyday environments.27 With the desperate
need for a connection with nature, Biophilic Design can assist and arguably become a solution to the negative
consequences of an indoor society that Canadian children are currently experiencing. As an interior design
tool, Biophilic Design is used to incorporate and support the benefits deriving from Forest Kindergartens.
As a response to the declining connection to nature among children today, the design challenge for
this practicum is to integrate and emphasize the foundational principles behind Montessori and nature-based
qualities of Forest Kindergartens. Biophilic Design will bridge the gap to physically apply the theories to the
Louv, Richard. Last Child in the Woods (North Carolina: Algonquin Books, 2008), 124.
Kellert, Stephan. The Theory, Science, and Practice of Bringing Buildings to Life: Biophilic Design (New Jersey: John
Wiley & Sons, Inc, 2008), 28.
27
Ibid., 3.
10
25
26

interior.

1.5 Research Questions
1. How can the interior design of a nature-based pre-school support the values and research of
child-led learning, specifically the Montessori Philosophy?

2. How can the key ideas that define Forest Kindergartens be creatively implemented into the interior 		
design of a nature-based pre-school environment?

3. How can Biophilic Design positively influence the way children respond to their environment?

11

1.6 Project Goals and Learning Objectives
The following list contains the overall goals and learning objectives of this project:
•Establish an alternative solution to the traditional model of educational interior environments

•To explore and push the boundaries of interior design through Biophilic Design as an educational and
developmental tool through organic design

•To implement the theories and methodology of child-led learning (specifically Maria Montessori) to 		
the built environment

•Apply the theoretical framework of Forest Kindergartens to the built environment

•Promote exploratory and discovery spaces through the interior design to support the theoretical 		
framework of Forest Kindergartens and child-led learning through Biophilic Design

12

13
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CHAPTER
TWO
LITERATURE REVIEW

15

2.0 Literature Review
2.1 Forest Kindergartens
“When I see birches bend to left and right…I like to think some boy’s been swinging on them.” 28
–Robert Frost

Figure 3: Into the Woods showing a Forest Kindergarten in Switzerland

2.1.1 Concept Of A Forest Kindergarten
At a time when technology is rapidly forming society, more than ever children need to be exposed
to the natural world. The concept of a “Forest Kindergarten” is not the typical form of education for young
children today. However, the benefits deriving from learning through nature have proven to be valuable for
Louv, Richard. Last Child in the Woods (North Carolina: Algonquin Books, 2008), 2.
16
28

children’s overall physical and emotional development, well being, and educational advancement. Forest
Kindergartens instill a strong sense of community, hands on learning, and trust in children, similar to the
Montessori Philosophy. One of the most influential attributes of a Forest Kindergarten framework especially to
this practicum is the freedom and choice it provides for children, in turn promoting independence. Children
learn directly from nature in a Forest Kindergarten setting gaining knowledge from their environment,
providing excellent support for the Montessori Philosophy. Providing children with a natural play and learning
environment allows for a child-centered approach, forming the foundation of Forest Kindergartens.29 When
children are immersed in a natural learning environment, free choice enables them to make their own
decisions, validating their opinions.30 Forest Kindergartens thrive on the pedagogical principle that children
are fully capable of leading their learning, with a teacher guiding them, and the environment taking the role
of a second teacher.31 This is crucial for children as learning is a unique process for every individual, especially
developing pre-school aged children. According to Richard Louv in his book, Last Child in the Woods: Saving
our Children from Nature-Deficit Disorder, natural settings are not only essential for healthy child development,
but integrate informal play with formal learning.32 This pedagogy style is evident in Forest Kindergartens
because children learn through hands on experiences individually. For example, in an outdoor learning
Gautreau, Jennifer, “Learning in the Forest,” Natural Life 2009, 26.
Ghafouri, Farveh, “Close encounters with nature in an urban kindergarten: a study of learners’ inquiry and experience,”
Education 3-13 2012, 57.
31
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environment, children are able to choose how they learn best by participating in nature. Allowing children
to directly experience nature allows them to choose the concepts they are interested in, increasing their
understanding of the world.33 Children also gain a greater motivation and are inspired to learn because they
can connect with the subject.34
Children who attend Forest Kindergartens are usually learning in an outdoor environment either all day
or for a portion of the day. As described by the Forest School network, Forest Kindergartens are:
“[an] inspirational process that offers children, young people, and adults regular opportunities to 		
achieve and develop confidence and self esteem through hands on learning experiences in a woodland
environment.”35
With over 700 Forest Kindergartens in Germany alone, the concept is proving to be successful.36 Children who
attend Forest Kindergartens typically spend the entire day outdoors.
Claire Warden, author of Nature Kindergartens and Forest Schools is an educator who strongly believes
in the importance of nature in early childhood. The majority of her research is based on models developed in
Scandinavia,37 the leading Forest Kindergarten region. Through her research and writing, she has established
a framework for forest education that has been successful in her experience. Warden states, that nature creates
O’Brien, Liz, “Learning Outdoors: The Forest School approach,” Education 3-13 (2009): 251.
Warden, Clare. Nature Kindergarten and Forest Schools (Scotland: Mindstretchers, 2012), 30.
35
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the context, with learning taking form in a more natural way.38 The first forest school was originally based on
Maria Montessori’s educational philosophy, particularly learning through repetition.39 Instilling practical life
skills through hands on experience, is one of the most important aspects of Montessori. According to Warden,
the Forest Kindergarten framework values this type of learning style, and incorporates it into the pedagogy.
Children in Forest Kindergartens learn how to make bread, care for their dirty clothing, and take care of the
environment,40 similar to the practical skills children in Montessori learn as well. Regardless of the skills being
taught, the crucial aspect is the learning by doing component both pedagogical concepts acquire.
According to Liz O’Brien in her case study of Forest School in Britain, the five key features of a forest
school are:
1. Use of a woodland setting
2. Learning that is linked to national curriculum and foundation stage objectives
3. Freedom to explore using multiple senses
4. Regular contact with nature over a specific time period
5. High adult to children ratio
A common attribute among all five features is the freedom and choice given to children while they learn, the
theoretical framework that generates a successful and healthy learning environment.
Ibid., 16.
Ibid., 20.
40
Ibid., 20.
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2.1.2 Friluftsliv
In Scandinavian countries, Forest Kindergartens, or ‘Waldkindergarten’ are based on the concept of
‘Friluftsliv’, meaning fresh air life.41 Traditional Norwegian Friluftsliv, is the simplicity of experiencing nature.42
This project is not based on the concept of Friluftsliv, however, is relevant to consider as it is part of the
Forest Kindergarten framework. For Norwegians, time spent in nature is more than simply experiencing the
environment, the motivation behind Friluftsliv is to develop a feeling of ‘home’ within nature, recognizing
its significance.43 This translates into simpler living, inspired by the simplicity nature offers. Rooting back
to eighteenth century philosophical ideas of connecting with nature, the concept is popular across the
Scandinavian region, especially in schools. In relation to child-led learning, Friluftsliv connects knowledge
to the environment.44 The goal behind Friluftliv is to teach people through the experience of nature, similar
to Montessori Philosophy of hands-on learning. In Scandinavian countries, Friluftliv is incorporated into the
Forest Kindergarten framework, to promote a variety of activities for children. Environments in Scandinavia that
incorporate Friluftsliv, contain spaces within nature for children to explore on their own.45 Immersing children
into nature, allowing them to explore freely, is a high priority in Norway, hence the prevalence of forest schools
in this country. In one particular forest school, Waki Gorlitz in Germany, activities that occur throughout the day
Ibid., 19
Henderson, Bob. Nature First: Outdoor Life the Friluftsliv Way (Toronto: Natural Heritage Books, 2007), 24.
43
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consist of circle time, breakfast, free-play, nature observation, climbing on ropes, music, fine and gross motor
skill development, and napping.46 All activities take place outdoors, using the environment as the guide for
learning, allowing children to take the lead.

2.1.3 Forest Kindergarten Philosophy
According to Claire Warden, Forest Kindergartens are far more than the act of experiencing nature,
the philosophy behind them are related to their success. The main incentives behind Forest Kindergarten’s are
based on creating community, establishing hands on learning, and integrating risk and trust.
Forest Kindergarten roots from valuing children and their opinions. By integrating a democratic
learning environment, children feel part of the community, with their voices heard. Creating a sense of
community is executed through a variety of activities, from baking bread daily to gathering wood for fires.47
This creates a strong sense of belonging for the children as they learn practical life skills by practicing them
everyday. Children in Forest Kindergartens bake fresh bread everyday in their “kinder kitchen,” as Warden
describes. Children learn to bake in a real oven, using the act of preparing and consuming food as a learning
technique, as opposed to rushing through lunch.48 The objective behind this pedagogy method is to
implement hands on learning, truly connecting children with their environment. This also creates a strong
Goerlitz Waldkita. “Mehr Als Ein Tag Im Waldkindergarten.” YouTube. 2013. Accessed August 30, 2016. https://www.
youtube.com/watch?v=HoN9TOQIjhg
47
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48
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sense of community by becoming directly involved in food preparation, as they begin to understand the food
cycle, a phenomenal learning opportunity.49 There is a parallel to Maria Montessori’s philosophy as she also
incorporates practical life skills as part of the learning curriculum, which will be discussed further in subsequent
chapters.
Development of self is established through the Forest Kindergarten framework not only through the
sense of community that is established, but also through the perseverance children develop when they are
encouraged to learn by doing.50 When children in Forest Kindergarten learn practical skills such as hauling
wood or baking bread for example, they gain skills that help them realize and further develop their potential
as an individual, as opposed to simply learning from the teacher. As a result, children are trained to think
critically, challenging them to create links in their learning to everyday life.51 Developing a child’s sense of self
is also established through the freedom in choice of subject matter that appeals to the individual. In this sense,
children are not only able to learn what connects and comes naturally to them, they will retain that information
because they are interested in the material.52 By recognizing their particular learning style, their sense of self
is further developed. Independence is then established through the responsibility children are required to
obtain, whether they are carrying their belongings to the forest or cooking together as a group. Part of the
Forest Kindergarten process is the physical journey to the destination that takes place, which is interpreted as
Ibid., 66.
Ibid., 24.
51
Ibid., 59.
52
Ibid., 30.
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a learning opportunity. Children’s independence and self-esteem are improved as they experience a sense of
achievement throughout the journey to their destination.53
Risk and trust are two major notions the Forest Kindergarten framework executes. Through the
democratic relationship between child and teacher, trust and responsibility are a joint effort.54 The reasoning
for an outdoor environment is to promote risk taking activities, such as climbing ropes or trees.55 This type of
risk develops free play in children, the root of Montessori and child-led education. Whether it is physical, such
as climbing over a log or emotional, taking risks is at the core of Forest Kindergarten philosophy. Children
learn how to take risks overtime in this setting because they are challenged to do so. Without obstacles,
children lose their ability to fulfill their utmost capabilities. Challenges presented to children in a Forest
Kindergarten setting can range anywhere from jumping over fallen tree trunks to climbing a tree. By exposing
children to situations where they have to make a choice develops perseverance, independence, and emotional
resilience.56 Warden describes this notion as ‘being in control of being out of control’, which she believes to be
a crucial emotional skill to develop.57
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2.1.4 Positive Child Development
Forest Kindergartens, and being in nature in general has proven to positively influence young children’s
development. According to a case study conducted by Liz O’Brien in England, children who were enrolled in a
Forest Kindergarten had increased self-esteem and confidence, improved ability to work with others, increased
motivation and concentration, development of language and communication skills, improved motor skills, and
an increased awareness of their environment.58
The developmental attributes of Forest Kindergartens as developed by O’Brien:
1. Confidence
Being exposed to a woodland environment naturally increases a child’s confidence as they are bound 		
to work independently.
2. Social Skills
Working with others is one of the most crucial aspects of the Forest Kindergarten model. Children 		
develop this skill as they share and play with other children.
3. Motivation
Children who are enrolled in Forest Kindergartens develop an increased motivation to engage in play 		
and learning, the basis of Forest Kindergarten pedagogy.
4. Communication
O’Brien, Liz, “Learning Outdoors: The Forest School approach,” Education 3-13 (2009): 251.
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Children enrolled in Forest Kindergartens have an increased development of communication and 		
language skills through natural visual and sensory experiences.
5. Motor Skills
A major attribute of Forest Kindergarten and learning outdoors is free play through the environment. 		
Children will rapidly develop their fine motor skills as they are exposed to a natural learning 			
environment.
6. Knowledge and Understanding
As children are immersed in the natural environment, they develop an appreciation for the natural 		
world contributing to their overall understanding of natural phenomena.
When children are able to choose what they are interested in learning, they gain a greater motivation and
are inspired to learn because they can connect with the subject, providing a solid educational foundation for
children.59
A child’s contact with nature is not only crucial for developmental health, but is an extremely powerful
learning tool as well. According to Richard Louv, children’s concentration is further improved when they are
exposed to a natural setting.60 An increased concentration is understandable when nature becomes the
teacher.
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2.1.5 Outdoor Environments and Children
Susan Herrington, Landscape Architect from the University of British Columbia has conducted research
on natural play spaces and their influence on children. Through her research, she developed the ‘Seven C’s’
for designing children’s play spaces within a natural environment, in this case, in Vancouver, British Columbia.
The framework she has developed relates to the positive developmental attributes natural play spaces have on
children. The ‘Seven C’s’ contain her criteria for successful outdoor play environments:
1. Character
Consists of the overall feel of the outdoor environment, such as materiality and light quality.
2. Context
The play space must connect with the environment, therefore context is the relationship between the 		
outdoor environment and its surroundings.
3. Connectivity
The physical and visual connectivity of the space is directly related to physical and cognitive 			
development. Connectivity should be considered between indoor and outdoor space.
4. Change
The range of spaces in the environment need to allow for variability. Change is linked to cognitive 		
and emotional development, as children are able to recognize changes in scale by the age of 			
three. Offering change allows for different activities to occur, varying for each child.
26

5. Chance
The opportunity for children to manipulate their own environment allows for hands on learning to take 		
place. Allowing children to obtain a portion of control over their environment, creates an opportunity 		
for creative exploration and learning.
6. Clarity
The physical and perceptual legibility of a space must be clear enough for children to navigate the 		
environment, while simultaneously providing exploratory spaces.
7. Challenge
The physical and cognitive challenges that a natural space presents to children must provide a healthy 		
amount of risk for children to realize their potential and abilities.61
Herrington’s ‘Seven C’s’ describes an outdoor play environment that is useful for this project, as they recognize
the value of free play in a more structured outdoor environment than Forest Kindergartens. Each category
complies with not only the Forest Kindergarten framework, but also with the Montessori Philosophy and with
Biophilic Design. Change, the wide variety of activities, chance, the freedom given to children to exercise
a portion of control over their environment and challenge, the healthy amount of risk are the concepts of
particular relevance, as they all relate to the Montessori Philosophy of hands on learning. Through Biophilic
Design, these attributes can be executed.
Herrington, Susan and Mariana Brussoni, “Beyond Physical Activity: The Importance of Play and Nature-Based Play
Spaces for Children’s Health and Development,” Economy and Development (2015): 478.
61
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2.1.6 Forest Kindergarten Summary
The theoretical framework behind Forest Kindergartens will help inform the physical interior design
of the Montessori school, specifically the integration of the natural design portion. In general, the positive
relationship between nature and a child’s physical and educational development have been analyzed
and proven by all experts studied such as Clare Warden, Susan Herrington, Liz O’Brien, and Richard
Louv. Specifically, establishing community, hands on learning, and establishing trust/risk, all promoting
independence, have been analyzed as the predominant principles of the Forest Kindergarten method.
The predominant design concept considers every aspect of a Forest Kindergarten through the main
forest path, leading into additional paths, into supporting learning spaces, while following the site terrain.
Independence is articulated through the entire spatial design of the building. Establishing community is
executed through the design of the community branch, where children are directly involved in the cooking
process, through a child accessible kitchen. Through every design decision, providing children with a choice
has been carefully considered through the entire building. A sense of community is present in the music
room through a tiered seating arrangement, encouraging a collective learning experience. In the making
room, furniture has been arranged to support a communal learning experience, while being flexible enough
to modify as needed. Hands on learning is implemented by providing a wide range of options for children to
choose from. The materiality choices throughout the interior also support hands on learning through diverse
textures and colours. Practical life skills are supported through the communal kitchen and the seed planting
28

area. The vertical differentiation of space is programmed to separate private and public, as well as quiet and
loud spaces. This variation further contributes to the overall independence that Forest Kindergartens acquire,
as well as hands on learning, by providing differing learning environments. Risk and trust are executed through
interior characteristics that promote discovery through interior characteristics such as the custom library bench
and skylight, but primarily through the interior and exterior paths acting as a spatial tool, connecting every
space. Not only are children able to choose where they want to learn, but trust and risk are required for them
to engage with the space, a leading characteristic of Forest Kindergartens according to Warden.62 The theory
of Friluftsliv, or ‘feeling of home within nature’ 63 has been considered through the blurred boundary between
interior and exterior. Friluftsliv is considered through views to the river and forest, as well as through Biophilic
Design features such as repetition and symmetry.
Susan Herrington’s Seven C’s for children’s play spaces are also designed for through materiality,
connectivity to the exterior, varying scale relationships, child accessible features, clear navigation, and risk
throughout the whole environment.
Liz O’Brien’s 5 developmental features of a Forest Kindergarten also have been established.
Confidence has been interpreted as independence throughout the whole design concept, but also through
independent reading areas and areas to reflect along the pathway. Social skills are encouraged through the
communal learning area, making, and music room. Communication is established through sensory materials
62
63
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throughout the entire space, engaging the children. Motor skill development, specifically fine motor skills have
been considered through the investigation building, where children are able to plant seeds and investigate
creatures or environmental qualities they find on their forest journey. Through the design of the highly
engaging paths, children are encouraged to physically maneuver through space while gaining motor skills.
Finally, knowledge and understanding are not only supported through the diverse learning environments, but
through a connection to the exterior in every aspect of the interior.
Richard Louv’s educational viewpoint on nature based learning environments has been considered
through variety of the material choices as well as through the free choice in learning zones, accomplished
through not only the programming, but through the variety in interior design qualities of each space.
The overarching interior design approach, using paths as a spatial tool, considers the main incentive
of Forest Kindergarten, establishing independence through community, hands on learning, and risk and
trust. This design concept essentially allows children to freely explore, as they navigate through the interior
space, while maintaining a structured learning environment. Not only does this design approach develop risk
and free choice, but it takes the forest landscape into consideration, one of the positive attributes of Forest
Kindergarten methodology, manipulating it into the interior design. The following table examines each theorist
and the design implications for the Forest Kindergarten section of the project.
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Table 1: Forest Kindergarten Philosophy and Design Implications
Theory

Theorist

Forest

Clare

Kindergarten:

Warden

Design Implications

Establishing
Independence
-establishing community

-kitchen that is accessible by children to become part of the
process
-communal music room
-flexible furniture

-establishing hands on
learning

-instilling practical life skills through the design: taking care of
the environment through a communal kitchen and seed planting
-variety in learning environments: quiet/loud spaces, group/
individual spaces
-variety in interior building characteristics such as ceiling
heights, materiality, and scale
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Theory
Forest

Theorist

Design Implications

Clare Warden

Kindergarten
-risk taking and free

-a central forest path and skylight promote discovery

play: “being in control of

-floor levels at varying levels (affords climbing, hiding,

being out of control”

jumping opportunities, etc.)
-narrow and wide pathways
-custom library seating

Friluftsliv

Forest

-feeling of home within

Kindergarten

-blurred threshold between interior and exterior

nature

philosophy

-strategic views to river and forest

-using the environment

-simple lines, symmetry, repetition through Biophilic Design

as a guide for learning

features
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Theory

Theorist

Natural Play Spaces:

Susan

Seven C’s of children’s

Herrington

Design Implications

play spaces:
1. Character

2. Context/
3. Connectivity

4. Change

5. Chance

-material and light quality: highly textured walls and floors,
natural lighting, glazing

-physical and visual connection of space, connection between
indoor and outdoor space: abundance of windows, views, and
access to exterior

-changes in scale of interior elements (high and low ceilings,
variety in textured materiality, floor levels at varied heights)

-allowing children a portion of control over their environment
(child size interior building characteristics, flexible furniture)
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Theory

Theorist

Natural Play Spaces:

Susan

Seven C’s of children’s

Herrington

Design Implications

play spaces:
6. Clarity

-clear navigation of space through colour, texture, open concept
for supervision, and glazing

7. Challenge

-healthy amount of risk in the space (varied floor levels,
pathways, interactive furniture
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Theory
Developmental

Theorist

Design Implications

Liz O’Brien

Attributes of a Forest
Kindergarten and
Features of a Forest
Kindergarten:
1. Confidence

-Working independently:
canopy reading ‘nooks’ similar to canopy of a tree through
lowered ceiling panels, areas for independence along pathways

2. Social Skills

-open concept space, community kitchen, seed planting, and
communal music room interior

3. Communication

-exploring using sensory experiences such as highly textured
walls and floors

4. Motor Skills

-fine motor skill development: planting seeds and investigation,
exterior pathways
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2.2 Child-Led Learning
At the core of Montessori Philosophy and experiential learning theory, promoting child-led learning will
shape the proposed preschool.

2.2.1 Theory of Child-led Learning
Child-led learning is an educational philosophy, rooting from a variety of theorists. Maria Montessori,
Jean Jacques Rousseau, and Jean Piaget are of focus for this practicum, as they all have recognized the
value of free play in early childhood development and education among all their philosophies. Child-led
education today allows children to choose the area they are interested in learning, evident in the various child
development theories. Supporting any educational framework, all theorists focused a portion of their research
on children’s stages of cognitive and social development,64 a critical component of child-led education and
pedagogy. Maria Montessori’s method is based the development of independence, while establishing life
skills. Jean Piaget’s work supports Montessori, as it consists of acquiring knowledge during child development
in relation to the environment, and Jean Rousseau’s research supports learning through observation.
Child-led learning as a theory is a progressive form of pedagogy. For the purposes of this practicum,
the Montessori Philosophy is the model that will be studied and designed from. Children are primarily in
control of their learning with hands on activities, interest in learning material and absorbing their environment.
Thomas, L., Warren, E., and deVries, E. “Play-based learning and intentional teaching in early childhood contexts,”
Australian Catholic University 36 (2011): 70.
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There are a wide range of benefits deriving from this type of hands on learning environment, such as improved
task performance, positive well being, and a sense of responsibility.65 Maintaining a high level of interest in the
learning material for children, is not only one of the most successful outcomes for child-led learning, it is what
shapes the philosophy. According to Lillard in her study on the Montessori Philosophy, children respond to and
are far more attentive to learning materials that interest them.66 Research shows that taking away free choice
in a learning environment is not ideal and has negative impacts on children.67 Finally, absorbing knowledge
directly from the learning environment is critical to a successful child-led environment and one of Montessori’s
core attributes. As analyzed in Forest Kindergarten philosophy, child-led learning is enhanced even further
when the learning environment is based on nature. Children are given the opportunity to experience free
choice learning, evident in natural settings according to Richard Louv.68 Designing a space that connects
both child-led learning philosophy with nature will enhance the learning environment even further, given the
positive influence natural elements have on child-led learning spaces. By fusing child developmental theories,
such as Montessori with Forest Kindergarten methodology is ideal as both methods promote independence in
children. Given that children learn directly from their environment in child-led philosophy, integrating natural
elements through the interior is advantageous.

Lillard, A. Montessori: The Science Behind the Genius (New York: Oxford University Press Inc, 2005), 83.
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2.2.2 Maria Montessori
Maria Montessori was an Italian physician who truly believed in the success of every child. Developing
her study during the early 20th century in Italy, Maria Montessori’s positive influence on child development was
quickly recognized throughout the world, and still is a prominent form of early childhood education today.69
While observing child behaviour, Montessori concluded that children learn best when they teach themselves,
essentially through hands on learning.70 Her research was based on the foundation that children understand
the world around them through direct experience of their environment.71 The philosophical characteristics
of a Montessori classroom setting are prepared with the wellbeing of children in mind. Maria Montessori
recognized that children should be part of the classroom and was passionate about free choice learning. As
described by Maria Montessori:
“These children have free choice all day long. Life is based on choice, so they learn to make their own 		
decisions. They must decide and choose for themselves all the time...They cannot learn through 		
obedience to the commands of another.” 72
Maria Montessori’s method considers the individual child, providing a wide variety of learning materials for
them to choose, giving them a voice.

Hendricks, Barbara. Designing for Play (Surrey: Ashgate Publishing Limited, 2011), 25.
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2.2.3 The Montessori Philosophy
In contrast to teacher-centered educational programs and classrooms, Montessori pre-schools follow
a philosophy of child-centered, play-based learning. “Montessori prepared environments” provide children
with the freedom to select from a number of learning materials arranged in thoughtful and beautiful ways.73 As
emphasized earlier, one of the most crucial aspects of child-led learning is providing children with a choice in
the way they learn.74 The following eight principles are the fundamental qualities constituting the Montessori
Philosophy:
1. Movement and Cognition: Montessori recognized the importance of the relationship between learning and
physical movement. She developed this correlation through practical life skill knowledge, where children learn
basic life skills such as cleaning, preparing snacks, or watering plants, critical to the Montessori curriculum.75
2. Choice: As indicated prior, providing children with a choice is at the basis of Montessori Philosophy.76
3. Interest: A wide variety of learning materials are provided for children allowing them to choose based on
their personal interest.77
4. Avoiding Extrinsic Rewards: The Montessori Philosophy is based on a democratic learning environment,
meaning rewards are non-existent. By providing options in the classroom, she argued that rewards are
“North American Montessori Center,” last modified 2016, Retrieved June 12, 2016 from http://montessoritraining.
blogspot.ca
74
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unnecessary for children.78
5. Learning with Peers: As opposed to the traditional model of education, children in Montessori learn from
each other and work together.79
6. Learning in Context: By directly engaging with the environment, children gain knowledge by doing,
enhancing the learning experience.80
7. Communication between teacher and child: The relationship between teacher and child is democratic and
respectful. There are clear limits, however children are expected to behave within them, resulting in character
development.81
8. Order in the Environment: The physical organization of Montessori classrooms are organized according to
subject material. The learning spaces in a Montessori are a library, kitchen, science, art, practical life, cultural
area, and sensory area.82
When all 8 characteristics are analyzed, the development of independence is relevant among all concepts.
Establishing independence in young children, is the basis of the Montessori Philosophy. Allowing children
to freely explore, through natural elements will promote independent learning because it provides children
with a choice. In comparison, Forest Kindergartens also provide an environment which affords free choice
Ibid., 152.
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learning, while instilling similar foundational concepts such as social development, cognitive development, and
character development.
In her writing, The Absorbent Mind, Montessori discusses the critical developmental attributes
in children ages 3 to 6. During this period of a child’s life, social and character are the two fundamental
developmental aspects a child should attain.83 Establishing a sense of community promotes social
development and is a critical component of the Montessori Philosophy, similar to the Forest Kindergarten
philosophy. By implementing a free choice environment, children are able to gain social skills as they are
exposed to multiple age groups, constantly learning from their peers.84 Contrary to popular belief, children
at this level should not be taught, but benefit from adult observation and guidance. Freedom given to the
children affords more opportunities to connect with other children as well.85
Children from the ages of 3 to 6 experience a period of growth, not only physically, but psychologically,
with a rapidly developing mind. It is at this stage of life, where children learn through absorbing, imitating, and
experimenting the world around them. Through the absorption of everyday life, the child’s mind is constructed,
contributing to character development.86 Given that a child is absorbing every detail that is surrounding him or
her during this developmental stage, the environment must be considered. As described by Montessori:
“The immense influence that education can exert through children, has the environment for its 			
Montessori, Maria. The Absorbent Mind (India: Kalakshetra Publications, 1967), 243.
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instrument, for the child absorbs his environment, takes everything from it, and incarnates it in 			
himself.”87
Considering the character and cognitive development of a child during this stage of life, allowing them to
absorb a positive environment is crucial to their education and learning ability. Montessori strongly believed
it was the role of the teacher to guide children by allowing their minds to creatively learn on their own,
constructing their individual character. By freely discovering their environment, children are able to develop
psychologically.88
As a result of social and cognitive development, children from the ages of 3-6 establish independence.
Independence evolves from learning through experience, or trial and error.89 Establishing independence is also
a leading attribute of Forest Kindergartens, in sync with Montessori Philosophy. As with the development of
the mind, independence thrives off the exploration of a child’s own world.
“So, the child who has extended his independence by acquiring new powers, can only develop 			
normally if left free to exert the powers. The child develops by the exercise of the independence which 		
he has gained. In short, development as modern psychology puts it, does not occur by 				
itself. The behaviour of every individual is a product of his environmental experience.”90
A child will fail to exert independence if freedom is taken away from him or her, allocating the teacher with
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responsibility for guiding the child and providing a flexible learning environment. Montessori states that
‘growth comes from activity, not from intellectual understanding.’91 She also emphasizes the importance the
environment has in relation to supporting this developmental growth. By integrating an environment that is
based on natural concepts, children will have the opportunity to exercise their independence even further, as
outlined in Forest Kindergarten philosophy.

2.2.4 Standard Montessori Classroom
Maria Montessori’s first day care program was developed in 190792 replacing traditional rows of desks,
a standard classroom set up at this time, with tables and chairs.93 The structure of the classroom was modified
to accommodate Montessori’s method of teaching, an environment where materials are carefully prepared and
arranged for children to choose. In a Montessori classroom today, open space, low shelving, and tables and
chairs are the main characteristics composing the classroom. Montessori requires an orderly environment to
support the curriculum content, therefore most Montessori’s are organized by subject matter.94 As part of the
philosophy, materials that are not in use are put away in storage for future use, not to be used by the children.95
Maria Montessori’s distinct classroom arrangements are still reinforced in the majority of Canadian Montessori’s
Ibid., 243.
Ballaro, Beverly. Maria Montessori (Ohio: Great Neck Publishing, 2006), 1.
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today, supporting her methodology.
The following research and examination on Jean-Jacques Rousseau and Jean Piaget, further supports
Maria Montessori’s methodology to fully encompass child-led learning philosophy.

2.2.5 Jean-Jacques Rousseau
Jean-Jacques Rousseau, a Swiss philosopher from the 18th century, influenced the education system
through his work, Emile,96 which is still being implemented today. Rousseau’s educational research was
focused on allowing children’s innate qualities to permeate through their learning.97 As described by Sahakian
in his book, Rousseau as Educator,
“In his [Rousseau] view the process of education should aim to permit every natural impulse to unfold, 		
while at the same time preventing artificial external influences from perverting the innate, good 			
dispositions which constitute the original nature of a human being.”98
Allowing children free-choice in their learning, is one of the pillars of child-led learning as a philosophy today.
Another concept Rousseau framed in his educational philosophy was the pedagogy style of early education.
He proposed that children learn through observation, rather than being forced to learn.99 As described by
Sahakian:
Sahakian, Mabel, and William Sahakian. Rousseau as Educator (New York: Twayne Publishers, Inc, 1974), 25-26.
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“Since a child’s nature-his genius and talents-is not immediately apparent but discloses itself gradually, 		
education should be negative, a process of observation instead of an attempt to impose subject matter
upon the child.”100
The pedagogy style according to Rousseau, should be child-led and based on observation, allowing children
to guide the learning. He believed children should not only guide the learning, but learn by example as well.
One of the ways Rousseau proposed this concept was to eliminate books and allow children to learn through
experience.101 In this practicum, learning by observation of the environment will support Rousseau’s research.
This concept is comparable not only to the overall child-led philosophy of education, but Forest Kindergarten
and Montessori pedagogy as well. Hands on learning allows children to develop their natural strengths, a
strong educational quality according to Rousseau.102
Rousseau’s theory and beliefs on child-led learning supports both Maria Montessori and Forest
Kindergarten methodology. By studying his work, not only will child-led learning be emphasized, but the need
for a natural learning environment that supports hands on learning is executed. The critical components of
Rousseau’s theory that will be translated into the design process are, learning by observation and experience
and learning through the senses.
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2.2.6 Child Development and Education: Jean Piaget
Jean Piaget, a psychologist born in 1896, focused his research primarily around child development
theory. Piaget’s work is relevant to both Maria Montessori’s methodology and Jean-Jacques Rousseau’s work as
it is child-led, allowing the individual to guide the learning. He describes his theory as,
“those that take account of the child’s own peculiar nature and make their appeal to the individual’s 		
psychological constitution and those of his development. Passivity as against activity.”103
Piaget recognized the individuality of each child, emphasizing the varying psychological constructs among
children. His research opposes traditional doctrines of education, which view every child as the same. Parallel
to Maria Montessori’s method, two critical aspects of Piaget’s work will be studied: his Constructivist theory and
Intellectual Development methodology.
Piaget’s Constructivist theory, the perception that an individual’s knowledge is based on experience104,
can easily be applied to education, already influencing many educational philosophies, especially child-led
pedagogy.105 Constructivism as a theory concludes that knowledge is only acquired when it is acted upon
or experienced106, complementary to child-led learning. The principle driving Constructivism therefore, is
based on the child’s direct experience while learning. Given that a child must experience a situation first
hand, the environment they are exposed to becomes a critical part of the learning process. Perhaps the most
Jacob. S.H. Foundations for Piagetian Education (Maryland: University Press of America Inc, 1984), 69.
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fundamental aspect of Piaget’s phenomenology implemented into the design of the school, is the child at the
centre of the learning process. While describing Constructivism in relation to the educational setting, Piaget
states:
“The new school, on the contrary, appeals to real activity, to spontaneous work based on personal need
and interest.”107
Not only is Constructivism integral to the Maria Montessori Philosophy, but it is conducive to an
accommodating interior learning environment.
Because Piaget’s research was concentrated around the concept of knowledge, the majority of his
work focused heavily on cognitive development, specifically his Intellectual Development theory. His theories
imply that biological, social, and psychological systems are related and all connected to logic.108 He argued
that learning is only influential after a child has gone through the appropriate developmental stages.109 His
theoretical framework was based on the concept of interrelated systems, all working together to create one
cohesive whole. In terms of child development theory, he developed Four Stages of Intellectual Development,
with the age group being studied for this practicum in bold:
1. Sensorimotor Stage: 0-2 years
2. Preoperational Stage
107
108
109

McNally, D.W. Piaget, Education, and Teaching (England: New Educational Press Ltd, 1974), 79.
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		a. Preconceputal or symbolic: 2-4 years
		b. Intuitive or Perceptual: 4-7 years
3. Concrete Operational: 7-12 years
4. Formal Operational: 12-15 years 110
Similar to his Constructivist theory, Piaget argued that a child’s level of knowledge is determined by their
developmental stage, emphasizing the importance of completing each stage cognitively, prior to absorbing
the learning material.111 From a child developmental perspective, this is influential to consider when designing
the Montessori. For the purposes of this practicum, the Preoperational stage will be analyzed in greater detail.
During the Preoperational stage of development, children begin to think symbolically about the world around
them.112 A child in this stage will use objects to represent something else, such as imagination for example,
also known as symbolic play.113 In relation to Montessori, imitation and imagination is established through
learning practical life skills, allowing children to learn by doing.114 Symbolic play is also relevant in Forest
Kindergarten philosophy, specifically the discovery component.
If experience produces knowledge, according to Piaget, there are two ways a child can interact
with objects in the world. Physically, children can interact with an object either directly or from a logicalMcNally, D.W. Piaget, Education, and Teaching (England: New Educational Press Ltd, 1974), 12.
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mathematical perspective.115 Directly experiencing an object is simply analyzing its physical properties, whereas
logical-mathematically, is analyzing an object according to a certain classification, such as sorting by colour for
example.116 It is evident that Piaget concluded that the physical environment obtains a large portion of control
and influence on a child’s learning ability, and that experience of the physical world produces knowledge.
He also argued the importance of acknowledging a child’s cognitive development before expecting them to
absorb learning material. The fundamental attribute behind his theory however, is child-centered and focuses
on the needs and strengths of the individual child to govern their own learning, being guided by the teacher.

2.2.7 Child-Led Theory Summary
The proposed Montessori school will primarily apply Maria Montessori’s theory of education to
the interior design of the space, using both Jean-Jacques Rousseau and Jean Piaget’s Constructivist view
on education as supporting research. Both Rousseau and Piaget are considered child developmental
psychologists, therefore their research will support the developmental and psychological portion of the
design. Piaget’s Constructivist theoretical framework emphasizes the importance of experiencing learning
material directly as opposed to traditional educational models, complementary to the Montessori Philosophy.
His cognitive intellectual stages of development, specifically the Preoperational stage, is not only considered
in the design of the physical space of the Montessori, but reiterates the need for an innovative learning
115
116
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environment supporting child development, creatively juxtaposed with advanced theory relating to Biophilic
Design, which is examined subsequently.
Interior design decisions can be made based on the theory of child-led learning. Maria Montessori’s
fundamental teaching curriculum are integrated through the design of a library, communal eating space,
making space, music room, and investigation space. Montessori’s curriculum has been designed for based
on the overall design concept of intersecting pathways, introducing innovative spaces that support her
methodology. Maria Montessori, Jean-Jacques Rousseau and Jean Piaget all concluded that free choice
learning, specifically establishing independence should be the foundation of all learning environments. At the
core of the Montessori, children will be absorbing every detail of the space, providing a multitude of design
opportunities. Designing spaces that afford independence will support Montessori’s main incentives behind
her theory, establishing community, as well as social, cognitive, and character development. The physical
integration is evident through all aspects of the furniture design, accommodating children’s size and eye level.
All materials for their use will need to be accessible, both visually and physically. To accommodate all learning
styles and provide a choice, public and private zones are separated vertically, as well as through the design
of the four building additions, community, making, music, and investigation. Establishing community is a
crucial component of Montessori’s curriculum, and is designed for through the communal kitchen and music
room. To support Montessori’s structured learning style, the communal and making rooms also act as learning
environments for children, with learning materials strategically integrated into the interior design. The music
50

space supports the music component of the curriculum, while supporting community simultaneously. The
investigate space supports the science portion of Montessori’s methodology, while providing a connection
to nature and hands on learning by the integration of seed planting. The library and napping room act as
a private area, vertically secluded from the rest of the space on the second level, while maintaining a visual
connection to the exterior. The materiality in this space reflect a quiet, calm atmosphere as well, inspired by
the soft leaves of a tree.
Jean Piaget’s Constructivist theory is translated into the interiors through the integration of an
exploratory organization of space. Experiencing the environment directly, and through the senses, is executed
through textured walls and floors. Piaget’s Intellectual Development theory is supported through the
integration of a child accessible kitchen, where children are able to practice life skills. The seed planting area
in the investigation space supports his Intellectual Development theory as well. Providing an environment that
produces knowledge is evident through the forest paths, carefully designed to create independent and group
learning opportunities. The interior also supports this through sensory walls and varied private/public learning
spaces.
Jean-Jacques Rousseau’s theory of learning through experience, is supported by varied floor levels,
learning through observation, hands on learning and an open concept learning environment. The following
chart demonstrates each theorist and how their theory has a direct correlation with the interior design of the
Montessori.
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Table 2: Child-led Learning and Design Implications
Theory
Montessori Philosophy
-Hands on Learning

Theorist

Design Implications

Maria Montessori
-quiet zones for learning with lowered ceiling heights
and sound absorbent materials
-innovative exploratory spaces: varied floor levels for
children to climb, hide, jump, etc.
-spaces that accommodate small children: low shelving,
low chairs, etc.
-all materials located at child’s eye level
-seed planting and communal kitchen
-communal music room

-Free choice in the learning

-segregated design for Montessori Philosophy

environment

-flexible interior options (through intersecting
pathways, wide and narrow paths, quiet and loud/
private and public spaces
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Theory
Montessori Philosophy

-sense of community/spaces
that support social and

Theorist

Design Implications

Maria Montessori
-gathering spaces (community and music)
-open concept space to collaborate with others

character development

-learning through direct
experience of immediate
environment

-Biophilic Design features, pathways, integration of
Montessori Philosophy through the built environment
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Theory
Child Development:

Theorist

Design Implications

Jean Piaget

Constructivist Theory:
-knowledge is based on

-exploratory organization of interior layout and physical

experience

connection of learning environments

-child is at the centre of the

-sensory experiences: textured walls and floors

learning process

Intellectual Development
Theory:

-symbolic play: learning through practical life skills such

-Symbolic play: gross motor

as cleaning, cooking, and preparing snacks and seed

skill development

planting

-Physical experience of

-moments of pause, feature walls and floors, highly

the environment produces

textured materials, wall openings, high ceilings,

knowledge

lowered sheltered ceilings, integration of forest paths
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Theory

Theorist

Design Implications

Child-Led Learning

Jean-Jacques

-exploratory spaces:

Rousseau

quiet reading, varied floor levels, pathways
-learning through experience: open concept learning
environment, glazing and visual connection to exterior
environment, and hands on learning
-highly textured materials and surfaces

55

2.3 Biophilic Design
“The children and nature movement is fueled by this fundamental idea: the child in nature is an endangered
species, and the health of children and the health of the Earth are inseparable.” 117
-Richard Louv
2.3.1 Biophilia
Biophilia, as described by Stephan Kellert, a social ecologist, is our human desire to associate with
natural systems. Biophilia as a theory was originally developed by Edward Wilson. This human need to interact
with the natural environment is apparent and crucial for all individuals, especially children. According to
Kellert, contact with nature is also related to healthy childhood maturation and development.118 Wilson was so
confident in the influence of biophilia, that he compared the human biologic requirement for air or nutrients
as equal value. He strongly believed it is impossible to live a full life if humans are isolated from nature.119
Incorporating biophilia into the Montessori will not only influence the developmental health of children, but it
will also influence their ability to learn through exploring the environment. Wilson argues, people are naturally
drawn to natural environments.
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“Studies have shown that, given complete freedom to choose the settings of their homes or offices, 		
people gravitate toward an environment that combines three features, intuitively understood by 		
landscape architects and real estate entrepreneurs: people want to be on a height looking down, they 		
prefer open, savanna-like terrain with scattered trees and copses, and they want to be near a body of 		
water, such as a river or lake, even if all these elements are purely aesthetic and not functional.”120
According to Wilson, evidence proves humans, as part of our world are drawn to natural spaces, and want
to have nature surrounding their everyday lives.121 Not only are biophilic spaces preferred, exposure to
sunshine, vitamin D is required for healthy physiological development.122 Biophilia is inherent for every age
group, however is especially influential for children. The theory of biophilia can be translated into the interior
architecture of a space, through Biophilic Design, requiring innovative design solutions.

2.3.2 Biophilic Design
As explained in his book, Biophilic Design: The Theory, Science, and Practice of Bringing Buildings to
Life, Stephan Kellert has defined Biophilic Design as:
“the deliberate attempt to translate an understanding of the inherent human affinity to affiliate with 		
Wilson, Edward. The Nature of Human Nature in The Theory, Science, and Practice of Bringing Buildings to Life:
Biophilic Design, ed. Stephan Kellert (New Jersey: John Wiley & Sons, Inc, 2008), 23.
121
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120
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natural systems and processes-known as biophilia...into the design of the built environment” 123
Biophilic Design is a process which attempts to connect people with nature within the actual built environment.
At its core, Biophilic Design consists of design that improves physical, emotional, and intellectual health.124 As
outlined in section 2.1 and 2.2, nature has an enormous influence on children’s educational and developmental
health. The Forest Kindergarten framework uses nature as a tool to portray free choice learning and
independence, also supporting Montessori’s philosophy. Through the study of Biophilic Design, nature can be
integrated into the interior design of the Montessori, not only providing additional benefits, but supporting
the educational framework. According to Kellert, there are 8 elements of Biophilic Design125:
Table 3: 8 Elements of Biophilic Design:
Prospect

-strategic viewing opportunities
-brightness through windows and walls

Refuge

-sense of protection through lowered ceilings

Water

-reflective surfaces
-moving water

Kellert, Stephan. The Theory, Science, and Practice of Bringing Buildings to Life: Biophilic Design (New Jersey: John
Wiley & Sons, Inc, 2008), 3.
124
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125
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Press, 2005), 129.
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Biodiversity

-vegetation inside and out
-views of natural elements from the interior
-outdoor areas with vegetation

Sensory Variability

-changes in sensory aspects of environment, such
as colour, temperature, textures, and light
-natural ventilation and lighting

Biomimicry

-designs inspired by nature
-natural patterns, forms, and textures
-fractal characteristics

Sense of Playfulness

-spaces and interior finishes that surprise and
promote discovery

Enticement

-information encouraging discovery and
exploration
-curvilinear surfaces that open information to view

*Table adapted from Kellert, Stephan. “Building for Life: Designing and Understanding the Human-Nature
Connection.” (Washington: Island Press, 2005), 129.
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Kellert also describes 6 Biophilic Design features:
1. Environmental Features
The Environmental Features that establish Biophilic Design: colour, water, air, sunlight, plants, animals, 		
natural materials, views and vistas, facade greening, geology and landscape, habitats and ecosystems, 		
and fire.
2. Natural Shapes and Forms
The portrayal of the natural world found within interior design through botanical motifs. Biophilic 		
Design typically includes flowing lines.
3. Natural Patterns and Processes
Biophilic Design does not simply mimic nature, it incorporates the physical properties of natural design 		
into the built environment.
4. Light & Space
Natural light is a crucial design feature of Biophilic Design.
5. Place-Based Relationships
Developing a sense of place is a crucial Biophilic Design feature. Creating a place-based environment 		
includes design attributes that relate to a greater meaning.
6. Evolved Human-Nature Relationships
Biophilic Design also must include human-based relationships in the design, emphasizing the
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fundamental human relationship with nature.126

2.3.3 Biophilic Design: Organic Design
At it’s core, Biophilic Design connects people with nature, contributing to their overall wellbeing.
There is an immediate need for Biophilic Design in contemporary society, especially in educational settings.
According to Kellert, there are two components of Biophilic Design, organic design and vernacular design.127
Organic Design, originally defined by Frank Lloyd Wright, notable architect, consists of design features that
connect people to the environment either directly, indirectly, or symbolically.128 This type of Biophilic Design is
explained in further detail subsequently. Vernacular architecture however, according to Kellert, is design that
connects people physically and culturally to the geographical location it is built in.129 Vernacular design is a
critical component of Biophilic Design and should be integrated when possible, especially in an educational
environment. For the purposes of this practicum however, Organic Design is studied in greater depth as it
relates to Biophilia and Child-led Learning.
The essence of Organic Design is to connect a building with the natural elements surrounding it,
in anticipation of connecting the people experiencing the building with nature. Wright argues the most
Kellert, Stephan. The Theory, Science, and Practice of Bringing Buildings to Life: Biophilic Design (New Jersey: John
Wiley & Sons, Inc, 2008), 6-14.
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successful architecture exists in nature ‘with harmony and integrity.’130 David Pearson, author of New Organic
Architecture: The Breaking Wave, has identified 8 features of Organic Architecture. His research is primarily
focused on the architecture of a building, however 5 of his 8 points will be considered and are pertinent to the
interior of the building, and to the Montessori.
1. The building as nature:
		

Pearson argues the building should draw its inspiration from nature and become part of 			

		nature.131
2. Form follows Flow:
		

Pearson argues the design of the building should follow the natural flow and form of nature that

		surrounds it.132
3. Authentic Materiality
		

The materials chosen for the design should be authentic such as wood.133

4. Youthful and Unexpected
		

Organic designs are unexpected and should create a child-like wonder in the inhabitants of the 		

		space.134
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5. Living Music
		

Pearson argues the design of organic architecture should acquire a ‘living’ quality, suggesting 		

		

asymmetrical design features.135

Stephan Kellert has identified three experiences of nature through organic design, directly, indirectly, or
symbolically. A direct experience consists of experiencing nature first hand in a building. This is done through
a variety ways, from natural lighting and ventilation to views of the exterior.136 A direct experience of nature
through Biophilic Design, typically engages the senses, positively influencing a child’s physical, emotional, and
intellectual health.137 An indirect experience of nature is an alteration of the physical environment to integrate
natural elements. Indirectly incorporating nature into the design of a building typically requires consistent
maintenance over time. Finally, a symbolic experience of nature is quite figurative, incorporating nature
through ornamentation.138 An example of symbolic nature is through biomimicry, imitating natural designs
found in nature in design, which will be explored in more depth in section 2.3.5. Symbolically representing
nature has the ability to form a sense of curiosity, interest, and creativity, especially in children.139 Through
the interior design of the Montessori, all three components, direct, indirect, and symbolic will be integrated
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through every aspect, not only emphasizing Biophilic Design, but reiterating the theory and methodology of
child-led learning.

2.3.4 Biophilic Design: Child Health and Education
As discussed previously, children from the ages of 3-6 go through an intensive cognitive development
phase. Unfortunately however, as studies in the UK demonstrate, that by the age of 12, children have fallen
behind 2-3 years in their cognitive development.140 It is evident that a lack of connection with the natural world
is responsible for a portion of this alarming statistic. However, when Forest Kindergarten and natural childhood
spaces are analyzed, children who are able to learn through nature, improve their cognitive development.141
Jack Shonkoff, Harvard professor, states that the actual conditions and environment are what shape a child’s
brain,142 proving the potential Biophilic Design has on children. Roger Ulrich, influential health-care researcher,
claims humans are psychologically programmed to the circadian rhythm, and changing light patterns on
daylight, restoration, and health relating to Biophilic Design.143 By isolating people, children in particular from
the outdoors through poor building design, every aspect of development and health are negatively influenced.
Ulrich suggests incorporating nature through natural light, natural materials, and building in a natural
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environment.144
It can be argued that Biophilic Design can be used as a solution to the negative outcomes of the
deficiency in nature among children. Nature-Deficit Disorder, as described by Richard Louv, is the ‘alienation
from nature, among them diminished use of the senses, attention difficulties, and higher rates of physical
and emotional illness.’ 145 With the advancing technology in Western culture, nature-deficit disorder is
unfortunately becoming quite a common attribute among young children. According to Robin Moore, an
estimated four million children per day worldwide, are diagnosed with Attention Deficit Hyperactivity Disorder,
or ADHD. ADHD is a behavioural condition relating to ‘overly active’ children.146 If these children were given
the opportunity to play freely, in a natural environment, Moore argues they may benefit from an alternative,
natural childhood that Biophilic Design offers.147 Exposure to nature, through Biophilic Design has proven to
develop mental and social health in children as well. Socially, children are able to collaborate and have greater
opportunities to build social skills such as cooperation and friendship.148
Furthermore, nature also affords hands on learning,149 one of the philosophies behind Montessori
Philosophy as examined earlier. Biophilic Design also has the potential to simultaneously support the Forest
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Kindergarten methodology. As described by Robin Moore, design expert of natural learning environments,
“If natural scenes viewed from indoors can have a measurable effect, imagine the possible impact of 		
hands-on, outdoor immersion in nature.”150
By fusing Biophilic Design with early childhood education, children’s senses become engaged, enhancing
their performance.151 Engaging the senses is also related to both the Forest Kindergarten and Montessori
Philosophy.
While describing the ideal school, Richard Louv, author of Last Child in the Woods: Saving Our Children
From Nature-Deficit Disorder, argues that not only exposure to nature is crucial, but the physical design of
buildings should be taken into consideration, executed through Biophilic Design. He states,
“Ideally, school nature programs will go beyond curriculum or field trips: they will involve the initial 		
physical design of a new school; or the retrofitting of an old school with playscapes that incorporate 		
nature into the central design principle.”152
Although incorporating natural elements into the physical interior will be one of the major design challenges
for the Montessori, through a comprehensive analysis on Biophilic Design, it is feasible.
In his extensive explanation and analysis of Biophilic Design in Building for Life: Designing and
Understanding the Human-Nature Connection, Stephan Kellert has concluded that children experience nature
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either directly, indirectly, or symbolically.153 In a specific analysis regarding nature and its influence on child
development, he presented three components relating to cognitively, affectively, and evaluative development.
Cognitively, children’s development is positively influenced by nature. As described by Kellert,
“For children, nature is the richest, most detailed, and most readily available informational context they
are ever likely to encounter.”154
A child’s exposure to the natural environment also assists in critical thinking and problem solving skills.155 The
second component relating to nature’s positive influence on child development is affective development,
offering a sense of discovery.156 Providing an environment that promotes exploration for children is an excellent
way to depict hands on learning. Edith Cobb, psychologist, described a child’s longing for wonder and
exploration as a positive emotional experience:
“The child’s sense of wonder, displayed as surprise and joy, is aroused as a response to the mystery of 		
[the] stimulus [of nature] that promises “more to come” or, better still, “more to do”- the power 			
of perceptual participation in the known and unknown.”157
Emotionally, exposing children to nature through Biophilic Design eliminates negative feelings such as anxiety
or fear, according to psychologist Rachel Sebba. She argues that nature is ‘an unfailing source of stimulation’,
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contributing to its overall success in affective child development.158 The third and final attribute contributing to
a child’s development through biophilia is evaluative development. Forming values is a critical developmental
component, especially during a child’s early stages of life. Kellert examines these values a child develops
throughout their childhood. At the preschool level however, the development of risk taking and overcoming
adversity are the dominant characteristics that are immensely enhanced through exposure to natural
environments.159 A prevalent attribute all three developmental components acquire, are the benefits of risk and
discovery. In relation to the physical interior environment, spaces that provide an abundance of free play and
exploration will be executed through Biophilic Design.
Successful Biophilic Design should always connect to the exterior environment in some form, according
to Danish urban designer, Jan Gehl. He argues, the “life beyond buildings”, or the outside environment should
be accessible to if anyone, children.160 As emphasized, their health and learning will be positively influenced,
but they also gain a love for nature, which has life long impacts on our society as a whole.161 Through Biophilic
Design, educational philosophy and healthy child development can coincide.
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Childhood) in The Theory, Science, and Practice of Bringing Buildings to Life: Biophilic Design ed. Stephan Kellert (New
Jersey: John Wiley & Sons, Inc, 2008), 154.
161
Ibid., 155.
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2.3.5 Janine Benyus: Biomimicry
Biomimicry, co-founded by biologist Janine Benyus, is the concept of innovation inspired by nature.162
Biomimicry will be incorporated into the Montessori as support for the Forest Kindergarten model, enhancing
the play environment. Inspired by the profound design of natural elements, biomimicry seeks to ‘borrow
designs and strategies that have worked in place for years’.163 The design concept behind biomimicry looks
to nature’s innovative design characteristics and applies them to built environments. For example, the design
of many architectural beams are found in lily pads and bamboo stems.164 When presented with a particular
design challenge, looking to natural processes can be beneficial to explore a creative solution.165 According
to Benyus, biomimicry roots from the appreciation of our natural world. In her comprehensive analysis of
biomimicry, Benyus categorizes nature in three ways, as a model, as a measure and as a mentor. In relation to
the Montessori, nature as a model and as a mentor will be the area of focus.
Kellert describes biomimicry as a design process which takes the design concepts found in various
natural elements, and integrates them into the physical design of the building.166 Biomimicry is a form of
symbolic experience of nature as described previously in the Biophilic Design section, however rather than
“What is Biomimicry?,” last modified, 2015, Retrieved June 12, 2016, from https://biomimicry.org/what-is-biomimicry
Benyus, Janine. A Good Place to Settle: Biomimicry, Biophilia, and the Return of Nature’s Inspiration to Architecture,”
in The Theory, Science, and Practice of Bringing Buildings to Life: Biophilic Design ed. Stephan Kellert (New Jersey: John
Wiley & Sons, Inc, 2008), 27.
164
Benyus, Janine. Innovation inspired by nature (New York: Harper Collins, 1997), 6.
165
Kellert, Stephan. The Theory, Science, and Practice of Bringing Buildings to Life: Biophilic Design (New Jersey: John
Wiley & Sons, Inc, 2008), 29.
166
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focused on decoration, Biomimicry must perform a design function.167 Biomimicry is a critical part of Biophilic
Design, specifically Organic Design and will be an important attribute to the Montessori.

2.3.6 Biophilic Design Summary
Biophilic Design as not only a design technique, but also as a theory will provide the foundation
for the Montessori. Given the fundamental design inquiry is based on research correlated between nature
and child-led learning philosophy, incorporating Biophilic Design through Organic Design in every aspect
of the interior environment will support the methodology of both Forest Kindergartens and the Montessori
Philosophy. Through the use of Biophilic Design, and Organic Design, the gap between interior and exterior
will be correlated, bringing the benefits of nature to the interior. Natural materiality, varied ceiling heights,
a skylight, walls and floors engaging the senses through texture, natural light, views, flowing lines, glazing,
exterior pathways for children to explore, and a main forest path mimicking trees, will be the main design
integrations integrating Biophilic Design. The main conceptual framework behind the whole design concept
supports Biophilic Design as it was established on the integration of paths and reaching design language.
Each building addition connects with the site, seamlessly connecting interior to exterior. Simultaneously, the
foundational principles of Forest Kindergarten philosophy, establishing community, providing free choice, and
promoting risk/trust, as well as Maria Montessori’s method of establishing independence are all principles that
Kellert, Stephan. Building for Life: Designing and Understanding the Human-Nature Connection (Washington: Island
Press, 2005), 164.
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are supported through Biophilic Design.
Stephan Kellert’s Biophilic Design features have been considered through colour, views and vistas,
materiality and taking the landscape into consideration. Natural shapes and forms that echo natural qualities
found in nature have been considered through the materiality, such as wood and fabrics. The overall design
of the building additions are organic and follow the natural landscape. The pathways are flowing and create a
natural flow through the building to the exterior. Natural light has been introduced in most spaces, establishing
views. Kellert’s 8 elements of Biophilic Design are evident through views and vistas to the forest, places of
refuge and protection through lowered ceilings and filtered light. Water has been considered through the
visual connection to the river and biodiversity is evident through the seed planting component. Sensory
variability is present in the wide range of material choices in each area, biomimicry has been considered
through the specification of flooring carpet tile, which are designed to attach to the floor through their design
without being adhered, based on the properties of a gecko’s foot. A coherent sense of playfulness and
enticement is evident through the entire curvilinear design language and discovery way finding component.
Stephan Kellert’s theory relating to Biophilic Design and children has been considered through
discovery, risk, and problem solving interior design characteristics.
Organic Architecture is evident primarily through the flowing design language and integration of
building and site, but also through natural building materials, exploratory spaces, and asymmetrical design
features through ceiling planes, materiality, interior forest path, and feature walls.
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The following chart outlines the spatial implication for each theory in greater detail.
Table 4: Biophilic Design and Design Implications
Theory
Biophilic Design

Theorist

Design Implications

Stephan Kellert

Biophilic Design Features:
1.Environmental Features

-careful choice of colour, views and vistas,
materiality, and landscape

2. Natural Shapes and Forms: design

-natural materiality: wood and fabrics

language that echoes natural qualities

-views to exterior

(flowing lines)

3. Natural Patterns and Processes:

-flowing lines through design language and

physical properties of natural design

pathways

into the built environment

4. Light & Space: natural light through
windows
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-natural light through glazing and skylight

Theory
Incorporation of 8 elements of

Theorist

Design Implications

Stephan Kellert

Biophilic Design:
1. prospect

-strategic views to the outdoors, specifically the
forest and river on site

2. refuge

-sense of protection through lowered ceilings,
filtered light, and sheltered spaces

3. water

-visual connection to river

4. biodiversity

-indoor and outdoor vegetation that is childfriendly and seed planting component

5. sensory variability

-variety in interior sensory attributes of interior such
as colour, temperature, textures and light
-textured walls and floors
-sense of playfulness: curvilinear walls
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Theory
Incorporation of 8 elements of

Theorist

Design Implications

Stephan Kellert

Biophilic Design:
6. biomimicry

-organic design
-biomimic flooring

7. sense of playfulness and

-curvilinear discovery spaces

enticement

-pathway as way finding
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Theory
Biophilic Design and Children

-cognitive development: critical

Theorist

Design Implications

Stephan Kellert

-independence through pathways

thinking and problem solving skills

-affective development: discovery and

-varying floor and ceiling levels, pathway as way

exploratory spaces

finding, interactive furniture

-evaluative development: risk taking

-interactive furniture

and overcoming adversity

-varying floor levels
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Theory
Organic Architecture:

Theorist

Design Implications

Stephan Kellert

3 Experiences of Biophilic Design:
1. Direct experience of nature

-natural lighting and ventilation and views
-engaging the senses: highly textured walls and
floors

2. Symbolic experience of nature

-biomimicry

Qualities of Organic Architecture:
1. Building as nature and form

David Pearson

-flowing lines mimicking surrounding site

following flow

conditions

2. Authentic Materiality

-natural (wood) building materials

3. Youthful and Unexpected

-spaces for discovery: alcoves in wall, various floor
and ceiling levels, forest path, seamless connection
from interior to exterior
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Theory
Qualities of Organic Architecture:

Theorist

Design Implications

David Pearson

4. Living Music

-asymmetrical design through wall facades, ceiling
planes, materiality, and feature walls
-curvilinear design features

Wonder and Exploration: sense of

Edith Cobb

known and unknown

-hidden spaces through lowered ceilings and floors
-curvilinear spaces
-varying floor levels

Biomimicry

Janine Benyus

-flooring inspired by gecko foot (Interface carpet
tile)
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2.4 Conclusion
It can be concluded that a strong connection to nature in educational environments has a
positive impact on children, especially in educational settings. Children successfully advance cognitively,
psychologically, and creatively when they are exposed to natural elements according to Robin Moore,
international educational designer.168 The positive outcomes of nature, counteract the negative results of
indoor-centered interiors, insinuating the need for an alternative educational environment. The rationale for
this Montessori practicum project is therefore based on the correlation between nature’s positive benefits to a
child’s learning environment.
The traditional model of education, prior to the Industrial Revolution, was initially designed for a
teacher-centered learning style. As a result, the interior environment of schools supported a factory model
where all children were seen as the same.169 Overtime advancements in educational methodology took place,
challenging traditional teaching styles, such as the Montessori Philosophy and transformed the way education
was ultimately executed. Unfortunately, the design of schools did not follow the same educational reform.
While most Montessori environments reflect the fundamental educational qualities Maria Montessori originally
established, through furniture and tangible teaching materials, in many cases the interior design does not.
Through research on the Montessori Philosophy and Child-Led learning, the design of the space supports the
Moore, Robin and Clare Marcus. Healthy Planet, Healthy Children: Designing Nature into the Daily Spaces of Childhood) in The Theory, Science, and Practice of Bringing Buildings to Life: Biophilic Design ed. Stephan Kellert (New Jersey:
John Wiley & Sons, Inc, 2008), 157-158.
169
Lillard, A. Montessori: The Science Behind the Genius (New York: Oxford University Press Inc, 2005), 6.
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methodology, removing the disconnect between teaching style and interior design.
It can be concluded that, society is spending more time indoors today, especially children. As examined
by Richard Louv, author of Last Child in the Woods: Saving Our Children From Nature-Deficit Disorder, this
decline in time spent outdoors has resulted in a multitude of developmental and educational issues among
children. Research suggests diverse natural environments afford more opportunities to explore, in turn
promoting learning.170 Children today are in desperate need of the outdoors when the research is examined.
According to Louv, and others in the report The Importance of Children in Nature: Why Children Need Nature
and Nature Needs Children, obesity, attention-deficit disorder (ADD) and impaired social skills are among the
greatest issues impacting the young today.171 As one could imagine, by exposing children to natural settings
where they are free to explore and be active, the symptoms of these issues are significantly reduced.172
By taking the nature based qualities found in Forest Kindergartens and implementing them into
a Montessori typology through Biophilic Design, many of the issues surrounding an indoor-centered
environment can be solved. Similar to exposure to nature, the positive findings of Forest Kindergartens are
related to child development, well being, and educational advancement. Children’s independence and selfesteem are also enhanced because of the risk and trust they are exposed to in natural settings. Additionally,
both Forest Kindergarten methodology and Biophilia share similar philosophies to Montessori, in particular
Charles, Cheryl, Louv, Richard et al. “Children and Nature 2008: A Report on the Movement to Reconnect Children to
the Natural World,” Children & Nature Network (2008): 17.
171
Ibid., 13.
172
Ibid., 17.
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discovery and exploration, supporting the framework further.
The fundamental principles behind Maria Montessori’s method are designed for, taking the children’s
physical size into consideration as well as the variety in learning zones. Examining the concept of exploration is
further insinuated to support the method of child-led learning. Through the design of discovery spaces, varied
floor levels, children will be able to jump, hide, run, and climb, truly using the interior space as a learning
tool, as nature suggests. By offering flexible options for children, through varying ceiling heights, floor levels,
and interior volumes, the Montessori Philosophy is supported spatially. Providing variability extends to the
materiality of the space, engaging children’s senses.
The overarching concept of exploration and discovery evident in both Forest Kindergarten and Maria
Montessori’s theory is further solidified through the theory of Biophilic Design as an interior design solution.
Discovery and free play is supported by developing a sense of wonder in the interior, with lowered ceilings in
the interior forest path, library, and music room, asymmetrical design features, curvilinear forms, and sensory
variability.
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3.0 Precedent Studies
Three schools were chosen to review as precedents studies, based on their unique conceptual, spatial,
and philosophical attributes, as well as their relation to this practicum project. Kita Hisa is focused on space
promoting child-led philosophy, Chiaravalle Montessori translates Montessori theory into the interior space,
and Paul Chevallier School’s design approach is nature-based.

3.1 Kita Hisa
Location: Berlin, Germany
Square Footage: 3000-5000 sq ft
Materials Used: wood, linoleum, cotton carpet
Kita Hisa is an early years school, designed by Baukind Architecture for approximately 70 children. Focused
on designing child-centered spaces, Baukind’s multi-disciplinary practice provides a unique and exploratory
approach to their projects. Their design approach as described by Baukind:
“In our designs, we combine practicality, spatial implementation of educational ideas, and new 			
solutions to the aesthetic design...Our design promotes children in everyday life, encourages 			
social interaction and it offers space for experiments and playrooms, where children grow.”173 			
(translated from German to English)
173
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“About Us”, last modified n.d., http://www.baukind.de/wir.html

Figure 4: Baukind’s Kita Hisa

Figure 5: Baukind’s Kita Hisa

Kita Hisa’s educational philosophy is in harmony with the design philosophy, with beautifully designed spaces
providing children with independence and creativity. The main decision behind every design feature is based
on the child,174 similar to the Montessori Philosophy. The furniture in the space, also designed by Baukind,
is flexible and allows children to explore and communicate effectively with one another.175 The space was
previously a drugstore, which presented natural light issues in the centre of the space. As a result, tunnel-like
passageways were designed (as displayed in Figure 4). The solution proved to be quite popular and enjoyable
amongst the children, especially the platform, affording climbing, exploring, and hiding.176 The materiality

“Kita Hisa,” last modified 2013, http://architizer.com/projects/kita-hisa/
Ibid.
176
“Vier Kitas in Berlin: Kita Hisa,” last modified 2014, http://www.baukind.de/pdf/1403-baukind-AIT-web.pdf
174
175
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chosen for the space consists of wood, linoleum, and cotton carpet177, maintaining a child-like environment
with a bright and inviting colour palette.
The exploratory and discovery spaces Kita Hisa’s design provides, are successful and the most relevant
to this practicum. Innovative solutions Baukind has developed through custom furniture, afford various learning
possibilities. In relation to the Montessori, spaces and furniture that primarily promote creativity, are taken
into consideration for the design. Through the innovative redesign of the existing drugstore, Baukind has
successfully developed a solution to the lack of natural light in the space, while simultaneously incorporating
the design concept, exploratory learning. The aesthetics of the space will be considered in the design of the
Montessori, specifically the balance of natural wood and bright colour palette. The most influential quality of
this precedent in relation to the Montessori however, are the exploratory spaces it provides for the children,
enhancing their learning. The multi-functional built in furniture and exploratory tunnel passageways are very
successful in this project as well. Given the previous function of the space however, the connection to the
outdoors is lacking in this precedent.

177
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“Kita Hisa,” last modified 2013, http://architizer.com/projects/kita-hisa/

3.2 Chiaravalle Montessori
Location: Evanston, Illinois
Square Footage: 22,207 sq ft
Materials Used: metal, wood, bright colours
Chiaravalle Montessori, designed by Cannon Design
firm, is based on the child-centered philosophy ideas
developed by Maria Montessori. The architects promote
the design of hands on learning through spaces
such as an art and design studio, and multi-purpose
gymnasium178. Studying this precedent to understand

Figure 6: Cannon Design Firm, Chiaravalle Montessori,
Learning Spaces

how the interior design supports the Montessori
pedagogy system is of relevance. The school is LEED certified and therefore also incorporates some naturebased features such as ample natural light and learning spaces for every child.179 As described by Robyn
McCloud-Springer, head of the school,
“Having built a space around our vision of a child-centered Montessori eduction, we see how space can
facilitate learning first and foremost. In the North Wing, students’ needs, curiosity, and creativity come 		
“Montessori Learning Shapes the Building,” last modified n.d., http://www.cannondesign.com/our-work/work/chiaravalle-montessori-north-wing-addition-renovations/
179
“Montessori Learning Shapes the Building,” last modified n.d., http://www.cannondesign.com/our-work/work/chiaravalle-montessori-north-wing-addition-renovations/
178
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first.”180
The multitude of programming in the school, reflects the values of the Montessori Philosophy, such as a Divinci
art studio, connecting ‘hub’ spaces with folding doors, a think tank, and a global learning library.181 A strong
sense of community is evident in the design, especially between the older and young children, a common
attribute of Montessori.182 The design reflects this flexibility, for example the gymnasium is multi-functional,
providing space for a sports team to practice, while toddlers are using the same space, developing motor
skills.183 The main entrance area doubles as a meeting space for the whole school, emphasizing the concept of
community. The stairs extend into “gathering stairs” where children can sit and observe the various activities
taking place in the communal area.184
Chiaravalle Montessori was chosen as a precedent primarily to analyze the Montessori Philosophy.
The flexible areas the designers have provided, not only allow for multi-functional spaces, but they provide
innovative learning opportunities. The art studio, think tank, and library, all components of the Montessori
Philosophy, have been integrated into the design of the space, while maintaining an open layout. Chiaravalle
Montessori is significantly larger in size in comparison to this practicum project, however the use of natural
Ibid.
“Chiaravalle Montessori: Progressive in Education, Progressive in Design,” last modified 2016, http://www.sustainablechicago.com/2016/06/22/chiaravalle-montessori-progressive-in-education-progressive-in-design/
182
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“Montessori Learning Shapes the Building,” last modified n.d., http://www.cannondesign.com/our-work/work/chiaravalle-montessori-north-wing-addition-renovations/
184
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daylight and natural materiality will be taken into consideration. From a programmatic standpoint, the
flexibility the spaces provide in this precedent are successful, and will be considered during the design phase.

3.3 Paul Chevallier School
Location: Rillieux-la-Pape, France
Square Footage: 66,198 sq ft
Materials Used: mainly wood (timber cladding)
Paul Chevallier is a nursery and elementary school
designed by Tectoniques Architecture firm in France.
The school is designed in a wooded, forest-like
landscape, within an urban context, integrating nature
into the architecture as effectively as possible. The
rooftops are covered with lush greenery, allowing

Figure 7: Tectoniques Paul Chevallier School, Exterior

children to roam freely. A very crucial aspect of the
project is its connection with nature as explained by an architect on the team:
“One of the project’s major characteristics is the relationship it establishes 					
between architecture and nature...The structure in keeping with their surroundings are, at times, 		
allowing nature to more or less literally to get the upper hand.”185
“Paul Chevallier School by Tectoniques,” last modified 2013, http://www.dezeen.com/2013/09/09/school-complex-inrillieux-la-pape-by-tectoniques/
185
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With nature being one of the leading attributes
of this practicum, this precedent analysis
is influential, especially with the similar site
conditions as the site for this practicum,
Wildwood Park, Winnipeg. The architecture fits
seamlessly into the natural environment, with the
interior resembling a similar design language.
The nursery school and elementary school are
two separate buildings, with the nursery school
situated in the middle of the site, essentially

Figure 8: Tectoniques Paul Chevallier School, Interior Wall

within the nature.186 The school is designed with children’s curiosity and investigation within a natural context
through the rooftop garden, vegetable garden, and discovery path.187 There is an abundance of natural light
throughout the space, as well as perforated wall partitions throughout the interior. Maximum daylighting is
achieved by the floor to ceiling windows throughout the classroom spaces.188 The materiality of the school is
mindful of the natural quality of the school, with wood cladding as the primary material and yellow accents on

“Paul Chevallier School by Tectoniques,” last modified 2013, http://www.dezeen.com/2013/09/09/school-complex-inrillieux-la-pape-by-tectoniques/
187
Ibid.
188
Ibid.
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select walls and ceilings.189
Paul Chevallier School is analyzed as a precedent because of the strong connection to natural elements
through every aspect of the design. Aesthetically, the school is of relevance to this practicum, specifically the
natural wood features throughout the interior. The school has powerfully incorporated a subtle yellow accent
colour, a similar aesthetic quality that will be considered though the design of this practicum project. Not
only is a strong connection to nature of relevance, but the design of the school allows children to explore on
their own. A critical component of child-led learning, spaces that provide free learning opportunities will be
implemented. The integration of a vegetable or rooftop garden will also be considered in the design. Paul
Chevallier school is an influential precedent for the connection between nature and the built environment.

3.4 Summary of Precedent Analysis
The three precedents analyzed, all contribute varying design approaches based on their programmatic
requirements. The first school, Kita Hisa informs the exploratory and discovery component of the research.
These spaces consist of tunnel-like passage ways, a slide, innovative storage units allowing children to
climb on, integration of colour, and child-size doors. This precedent demonstrates how independence can
be integrated for children, as they are able to choose what part of the building to interact with. It also is an
example of one of Montessori’s design attributes, including child size furniture and fixtures. For this practicum
“Paul Chevallier School by Tectoniques,” last modified 2013, http://www.dezeen.com/2013/09/09/school-complex-inrillieux-la-pape-by-tectoniques/
189
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project, Kita Hisa has informed the library design feature, taking cues from the exploratory and discovery
attributes. Designing for children has also been analyzed through this study, by the integration of a child
accessible kitchen, tables, chairs, and washrooms. Kita Hisa’s design aesthetic, specifically the natural colour
palette, has been integrated as well.
The second precedent, Chiaravalle Montessori, was chosen to study the Montessori Philosophy in built
form. One of Maria Montessori’s core values, community, is supported through open working ‘hub’ spaces
for children to collaborate. Community is also evident through the gathering stairs located in the center of
the school, establishing a strong connection between all students. Independence is fostered through the
programmatic elements such as the art studio, library, and think tank. Through the design of Casa Montessori,
Maria Montessori’s methodology has been considered and implemented in non-traditional ways, pushing the
interior design limits. Providing multi-functional spaces and use of glazing are also two crucial components
considered from the Chiaravalle Montessori precedent.
The third precedent, Paul Chevallier School was chosen based on its nature-based qualities. The
materiality primarily consists of wood, successfully creating a woodland effect. The school is surrounded
by a forest and matured trees, critical to this practicum project. In addition, the school provides innovative
exploratory spaces such as a rooftop garden and a discovery path. The seamless integration between
indoor and outdoor of Paul Chevallier School, has been integrated through this practicum’s indoor/outdoor
relationship. The natural materiality has also been considered, in particular the wood siding and black trim. The
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discovery paths used as a learning tool have been interpreted as a way-finding technique in this practicum,
allowing children full choice.
Each precedent analyzed has been informed by the literature review in a unique way. Kita Hisa reflects
the risk/trust and independence through interior design features, Chiaravalle Montessori has integrated Maria
Montessori’s core values, and Paul Chevallier School is nature-based, allowing for free choice learning.
The following table consists of a summary of each design precedent as well as the spatial implications that will
be incorporated in the new design.
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Table 5: Precedent Studies and Design Implications
Precedent
Kita Hisa
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Description

Spatial Implications

Kita Hisa is an early years school

-use of furniture and space to promote

designed by Baukind Architecture. The

exploratory and discovery learning such as

design approach is focused around

tunnels, places to hide, and pathways to freely

child-centered spaces, promoting risk

discover

and trust as well as independence. This

-connection to nature through views

is achieved through innovative spatial

natural colour palette with accent colours

design and furniture.

child size furnishings and fixtures

Chiaravalle

Chiaravalle Montessori is a LEED

-incorporation of Maria Montessori’s theory

Montessori

certified school designed by Cannon

through a central communal gathering area and

Design firm. The school implements

promotion of collaboration among different age

Maria Montessori Philosophy,

groups

specifically promoting independence

-flexible learning environments with multi-

and community through the

functional spaces

programmatic elements and built

-use of large glazing for natural light

environment.

-sustainable materiality reflective of the natural
environment

Paul Chevallier Paul Chevallier School is a nursery

-seamless integration of nature and the built

School

and elementary school designed by

environment from indoor to outdoor

Tectoniques Architecture firm. The

-use of natural materiality such as wood in the

school’s main design features is its

exterior and interior

connection to nature throughout every

-spaces that promote free play and discovery as a

aspect of the design, as well as the

learning tool, discovery paths allowing children to

concept of free play evident in the

choose where to go

interior space.

-direct access to the exterior from interior learning
environment
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4.0 Site & Building Analysis
4.1 Site Analysis
This practicum project is located at 271 North Drive,
The Wildwood Park Community Centre in Wildwood
Park, located in Winnipeg, Manitoba. The building
holds a very close connection to the neighbourhood
and residents of Wildwood.

4.1.1 History of Wildwood Park
Wildwood Park as a neighbourhood
community was established in 1946-1947 by Bird

Figure 9: Ariel View of Wildwood Park, 1949

Construction. The project was commissioned by the architectural firm, Green, Blankstien, and Russell.190 Hubert
Bird, of Bird Construction was initially inspired to design a community where
“where children could play and go to school free of the need to traverse a vehicular road, where only 		
resident and service vehicles ever entered the neighbourhood.”191
He designed the community based on the model that was built in Radburn, New Jersey designed by Clarence
Stein and Henry Wright, which embodied 5 design concepts:
190
191
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Nelson, Carl. Wildwood Park Study (Winnipeg: s.l.: s.n., 1985), 23.
Ibid., 23.

Figure 10: Map of Wildwood Park, highlighting the site
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1. the superblock form
2. specialized roads planned and built for one use
instead of for all uses
3. complete separation of pedestrians and automobile
4. houses with living and sleeping rooms facing a park,
and with service toward access roads
5. park as the backbone of the neighbourhood 192

The main design concept behind Wildwood Park was
to provide a safe environment for children to walk to

Figure 11: Wildwood Park Community

school and residents could easily access amenities,193 promoting a accessible walking environment. Wildwood
Park as a neighbourhood is surrounded by three sides of the Red River, creating a very close connection with
nature.194 Part of the history of Wildwood was initiated by the development of St. Johns Ravenscourt School, in
1934.195

Ibid., 23.
“Background Study on the Wildwood Park Community,” Wildwood Into Tomorrow (2013): 18.
194
“Winnipeg Architecture Foundation: Wildwood Park Community Centre,” last modified 2016, http://www.
winnipegarchitecture.ca/wildwood-park-community-centre/
195
Ibid.
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DOWNTOWN WINNIPEG

WILDWOOD GOLF COURSE
271 NORTH DRIVE
OAKENWALD SCHOOL

ST JOHN’S RAVENSCOURT

Figure 12: Wildwood Park Site Context

Map Data ©2017 Google

4.1.2 Site Function
The site is currently being used as the Wildwood Community Centre space, accommodating the
residents of Wildwood Park. Programs such as yoga, playgroup, cross-country skiing, hockey, soccer, and
many more activities are held at the centre. There are hockey rinks on either side of the building, as well as
a soccer field and baseball diamond. There are trails that intersect with Wildwood Park, that are utilized for
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cross country skiing in the Winter months. The site is adjacent to the Red River, with the current building
directly facing the river. Wildwood Park as a neighbourhood is unique and is classified under PR2, Parks and
Recreation, intended for pedestrian and vehicular access.196
4.1.3 Surrounding Buildings
271 North Drive is directly surrounded by the neighbouring residential community of Wildwood Park
as it is located across North Drive from the park, specifically sections C and D. Within walking radius on South
Drive, is St John’s Ravenscourt School, a private kindergarten to grade 12 school. Wildwood as a community
is located within the area of Fort Garry, the neighbourhood closest to Pembina Hwy. In Fort Garry, there are
3 schools, Thermea Nordik Spa, Fort Garry Library, Fort Garry Community Centre, and Fort Garry United
Church. The services on Pembina Hwy consist of grocery stores, banks, restaurants, St Maurice Daycare, and
commercial businesses.

4.1.4 Site Opportunities
Wildwood Park is an ideal location for the proposed project and client, Casa Montessori & Orff.
With the theoretical framework heavily supported by a natural environment and its relationship to child
development and education, the site has many positive benefits. The forest in Wildwood Park is a Riparian
Forest, part of the Forest Restoration Project in Winnipeg. Riparian Forests are near river banks, consisting of
“Winnipeg Zoning,” last modified 2011, http://cms00asa1.winnipeg.ca/AddressInfo.jsp?rsn=36351&js=y
102
196

mature trees such as elm, Manitoba maple, and ash trees. There are a multitude of shrubs near the riverbank
such as American Maple. The Riparian Forest is an excellent site for this practicum as the trees form a canopy,
creating a sense of discovery within the forest. The topography of the site is unique in that it contains many
levels, such as the terrace, floodplain, finally leading into the riverbank.197 The architecture of the new design
responds to the tiered topography, with the building additions following the site.
•

Natural Environment

•

Child Friendly neighbourhood

•

Close to amenities, but far enough to create a natural, forest-like atmosphere

•

The building has North-East sun exposure, maximizing daylight during the morning and daytime.

•

Close proximity to parks and trails in Wildwood Park

•

Close proximity to a private and public schools

•

There is opportunity to integrate indoor/outdoor space with the current building design

4.1.5 Site Constraints
•

Location of river will require extra safety precautions because of children

•

Parking is limited (there is a small parking lot or parking on North Drive is an option)

“Riverbottom Forest,” last modified December 14, 2015, http://www.winnipeg.ca/publicworks/parksOpenSpace/
NaturalistServices/NaturalAreas/Riverbottom.stm
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4.1.6 Physical Site Analysis
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Figure 13: Wind Pattern
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Figure 16: Surrounding Paths
*Map adapted from:
Map of Wildwood Park, highlighting the Community Centre Site. Edited by User, Drawing by Mavis Reimer
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4.2 Building Analysis
The community centre was designed by professional architects that resided in Wildwood Park, Eric Lye, Carl
Nelson, Bill Milley, and Chris Kaufman.198
The centre was built in 1954, however was redesigned in 1974, developed out of the need for a larger
community meeting space within Wildwood Park.199 The renovations to the building also included 3 additional
tennis courts.200 The building has two levels, with views of the river on the North East side. While walking
through the building, the connection to nature is very evident through the views. The interior building
materials are wood, stucco, and cotton carpet.

4.2.1 Building Opportunities
•

Sloped ceiling creates interesting design options

•

Rectangle shape allows for a creative design

•

Opportunity for balcony/garden

•

Open concept allows for innovative design options

•

Two-storey has potential for atrium

•

Building is shaded and protected by large trees

198

“Background Study on the Wildwood Park Community,” Wildwood Into Tomorrow (2013): 18.
Reimer, Mavis. Wildwood Park Through the Years (Winnipeg: Wildwood History Book Committee, 1989), 57.
200
Ibid., 58.
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Figure 17: Wildwood Park Community Centre, 1974
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4.2.2 Building Constraints
•

East large window may require treatment because of sun exposure

•

Reorganization of change rooms, kitchen, and washrooms may need to be adjusted

•

Building exterior needs refurbishment

•

Building will need to be updated to code requirements for a day care setting as well as universal
washrooms

Figure 18: Wildwood Park Community Centre
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Figure 19: Wildwood Park Community Centre

4.2.3 Interior Building Characteristics
Interior Materials					Existing Interior Colours
- stucco and wood, laminate flooring

The existing colour palette is quite neutral, with an accent red. The connection to nature acts as a backdrop
to the building, through greens and brown shades. The majority of the materials will be replaced through the
design, with the exception of the stucco.
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4.2.4 Exterior Building Characteristics
The exterior of Wildwood Community
Centre primarily consists of wood siding,
stucco, with red and grey doors. The
building was designed to fit seamlessly
in with nature, evident through the
materiality. This characteristic will be
maintained through the design of the
Montessori.
Building Style
The building was designed by Carl

Figure 20: Wildwood Park Community Centre

Nelson and Eric Lye, and is an example of modern architecture. The architects considered the style of the
neighbourhood they were designing for, with the ‘front’ of the building facing the river and the back of the
building becoming the main entrance. This Wildwood Park design feature will need to be maintained through
the design of the Montessori to stay connected to the neighbourhood. The building is symmetrical in plan,
which will be considered during the design renovation.
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Figure 21: Wildwood Park Community Centre North Entrance
and North Facade

Figure 22: Wildwood Park Community Centre East Facade

Figure 23: Wildwood Park Community Centre South Facade

Figure 24: Wildwood Park Community Centre Riparian Forest
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5.0 Design Programme
5.1 Human Factors: Casa Montessori & Orff
The client chosen to work with for this practicum, is a Winnipeg based Montessori, Casa Montessori &
Orff school. This particular Montessori was chosen based on the philosophy of free play and child discovery
evident in Casa Montessori’s values. Casa Montessori currently holds programs out of their two locations in
Winnipeg, ranging from children aged 2 to grade 6. For this practicum, the Toddlers/Bambini program (age
2) as well as the Early Childhood program (ages 3-6) will be the primary users. The building addition is large
enough to accommodate more than one classroom full of children, therefore the space can accommodate
another classroom full of children aged 2-6 and teachers if needed.

primary users
children (ages 2-6)
teaching staff
support staff

secondary users
parents
guests
substitute teachers
maintenance staff

tertiary users
neighbourhood families

Figure 25: Casa Montessori User Groups

The Montessori will expand beyond the learning spaces through the innovative design of Casa’s existing
programs. Staff offices, washrooms, support spaces, reception, corridors, storage, a communal eating area,
making room, music room, and investigation space will be designed for. The school program runs from
September to June, 5 days a week. During the summer months, day camps are offered, making use of the
116

space year round.

5.1.1 Primary Users
1. Children from the ages 2-6
This user group are the primary users of the Montessori. Every space in the interior must accommodate
their physical and psychological needs. The theories relating to Child-led learning and Biophilia as described
in the literature review will be translated into the interior.
Activities: learning through free play, eating snacks and lunch, reading, exploring, arriving to and leaving
school.
Physical Needs: spaces to sit, sleep (2 year olds), free play, indoor/outdoor spaces, storage space for personal
items
Psychological Needs: spaces that accommodate child-led learning, specifically Montessori, connection to
nature in every aspect of the interior space, strong sense of safety and security, feelings of calmness, sense of
independence in the space (part of Montessori Philosophy)
Occupancy Requirements: Maximum of 40 children (per classroom) between ages 2-6 with 3.3 square meters
of free space per child.201

201

“Best Practices Licensing Manual for Early Learning and Child Care Centres,” Healthy Child Manitoba (2005): 59.
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2. Teaching Staff
This user group is in the primary users category of the Montessori as they will be using the space as
much as the children. The teachers need meeting spaces and break spaces, but the majority of their time will
be spent with the children.
Activities: guiding children, meeting with parents, conducting lessons
Physical Needs: private spaces to meet, break spaces, open spaces to see all children, storage space for
personal items
Psychological Needs: spaces that accommodate child-led learning, specifically Montessori, connection to
nature in every aspect of the interior space, sense of safety and security, sense of ownership in a portion of the
space.
Occupancy Requirements: According to the Manitoba Early Learning and Childcare Centres Manual, children
from the ages 2-6 must have a 1:10 teacher to child ratio.202 With 40 children, 4 teachers are required.
3. Support Staff
This user group is in the primary user category of the Montessori as they will be working in the space.
Support staff needs meeting spaces, break spaces, and administration space
Activities: greeting parents and guests, handling all administration tasks, providing administration support for
staff, children, and parents, meeting with teachers,
Ibid., 51.
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Physical Needs: private spaces to meet, break spaces, administration space, storage space for personal items
Psychological Needs: spaces that accommodate private phone calls and break spaces to relax, sense of safety
and security, sense of ownership in a portion of the space
Occupancy Requirements: 2 part time administrators

5.1.2 Secondary Users
1. Parents
This user group will use a portion of the Montessori everyday as they will drop off and pick up children.
Parents will periodically use the centre as part of parent meetings and child performances.
Activities: drop off/pick up of children, meetings
Physical Needs: an accommodating drop off/pick up system, accessible entrance, private meeting space
Psychological Needs: spaces to privately discuss with teachers, sense of comfort and security as their children
will spend all day at the space
Occupancy Requirements: variable, depending on time of day
2. Guests
Periodically, guests will visit the school as part of the Montessori curriculum. Guests will need to have
easy access to the building and be easily directed upon entry.
Activities: facilitate lessons indoor and outdoor, coordinate activities with staff
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Physical Needs: an accommodating parking system, accessible entrance, easy way finding, storage space for
personal items
Psychological Needs: spaces that accommodate child-led learning, specifically Montessori, connection to
nature in every aspect of the interior space, sense of safety and security
Occupancy Requirements: Variable, depending on school schedule. Generally will be 1 guest at a time.
3. Maintenance Staff
The maintenance staff will use the Montessori many times per week as they will take care of all cleaning,
maintenance, both inside and outside.
Activities: cleaning and maintaining the building, cleaning washrooms, shoveling snow, cutting grass, taking
care of small construction projects if necessary, changing light bulbs
Physical Needs: appropriate storage system for maintenance supplies, access to supplies from exterior, break
space, storage space for personal items
Psychological Needs: spaces to relax and take a break, feelings of safety and security, sense of ownership in
part of the space
Occupancy Requirements: 2 custodial staff
4. Substitute Teachers
Periodically, substitute teachers will take the place of the teacher for the day, and will generally be
teachers from the other Casa Montessori location.
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Activities: guiding children, meeting with parents (if necessary), conducting lessons
Physical Needs: private spaces to meet, break spaces, spaces, open spaces to see all children, storage space
for personal items
Psychological Needs: spaces that accommodate child-led learning, specifically Montessori, connection to
nature in every aspect of the interior space, sense of safety and security, sense of ownership in a portion of the
space.

5.1.3 Tertiary Users
1. Neighbourhood families
This user group will periodically use the Montessori primarily for its outdoor play based features on
site. However, the school will at times open its doors to the public for child related events, accommodating the
community.
Activities: Using the nature based play features on site
Physical Needs: Welcoming and easily accessible point of entry
Psychological Needs: sense of safety and security in all aspects of the building, sense of community
Occupancy Requirements: variable
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5.2 Functional Requirements
The space is classified under the 2017 National Building Code of Canada as Group A, Division B,
Assembly Occupancy. Each space in the school has varying occupancy requirements, according to Table
3.1.17.1 in the National Building Code of Canada. The functional requirements for the Montessori are
categorized by each functional space.
The fundamental learning requirements that are traditionally included a Montessori curriculum are
required to be integrated in the design according to the literature review and are as follows: science, library,
practical life skills, kitchen/snack area, art, geography, math and sensory development.
After analyzing the literature review and precedent studies, the designed spaces supporting the
learning environment will be the main entrance, reception, administration space, copy room, staff room, staff
washrooms, children washrooms, children storage, maintenance and laundry room, and classroom supply
storage.
Informed by the literature review and precedent studies, the Montessori curriculum requirements will
be integrated through the design of the following learning spaces integrated throughout the interior: a child
accessible kitchen, community gathering and eating space, a making studio, library and reading space, a
napping room, a music room, and a science investigation area. The exterior pathways connecting each space
are also learning components that are included in the design.
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5.3 Table 6: Spatial Requirements by Space
Space

# of
Occupants

FF&E

Function

Desired Atmosphere

Sq Ft

Main Entrance

varies

-chairs
-tables
-magazine and
book rack

-provides a
welcoming space
for visitors
-waiting area

-welcoming
-connected to nature
-high ceilings

100

Administration

2

-built in desk
-chairs
-storage units
for paperwork
-internet
-electrical

-provides an access -welcoming
point for visitors
-connected to nature
-warm and inviting
and parents

443

Copy Room

varies

- copy and fax
machines
-printer

-space to print
and scan for
administration and
teachers

189

Staff Room

4

-tables
-lounge
furniture
-lockable
storage
-plumbing

-space for teachers
to take a break,
have private
conversations

Staff W/C/
Universal W/C

1

-toilets
-urinals
-sinks
-plumbing
-lighting

-calm
-relaxed
-connected to nature

250

78
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Space

# of
Occupants

FF&E

Function

Desired Atmosphere

Sq Ft

Children W/C

8

-toilets
-sinks
-plumbing
-lighting

-5 located on level
one and 1 on level
two

Universal W/C

1

-toilet
-grab rail
-sink

-located on level
two

91

Maintenance
Room/Laundry

2

-washer and
dryer
-storage for
maintenance
materials

-to provide learning -easily accessible to
opportunities in
interior
outdoor setting

228

Children
Mudroom

40

-sink
-hooks
-built in
storage
-shoe storage

-opportunity for
children to exercise
independence with
own storage space

385

Storage Closet

1
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-easily accessible for ages 113
3-6

-easily accessible to
classroom
-easily accessible to
learning spaces
-rubber flooring

-easily accessible
-connected to children’s
storage for cleaning personal storage
floors/walls

14

MAIN LEARNING ZONES
Space

# of
Occupants

FF&E

Function

Desired Atmosphere

Sq Ft

Community
Area and
Kitchen

45

-tables
-chairs
-sinks
-electrical
-plumbing
-child
accessible
cabinets
-fridge
-storage room
for tables and
chairs

-space for snack
preparation and
cleanup, learning
practical life skills
through cooking
and cleaning

-connection to nature
-child accessible
-textured walls

1646

Furniture
Storage

1

-shelving
-tables
-chairs

-storage area for
tables and chairs

-accessible from
community area

125

Library Area:
reading and
book alcoves

20

-built in
alcoves for
reading
-lounge chairs
-built in
storage for
books
-electrical
-tables and
chairs for
reading/
drawing

-to provide quiet
spaces to hide,
read, or play in
-storage system for
books

-connection to nature
-calm, peaceful, and
structured
-filtered light

1297
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Space

# of
Occupants

FF&E

Function

Desired Atmosphere

Making Studio

45

-access to
sinks
-art easels
-chairs
-display area
-storage/prep
room
-electrical

-provides an
area for the
making portion
of Montessori
philosophy

Investigate
Room (Science
and Culture)

45

-tables
-chairs
-plumbing
-electrical
-seed planting
-outdoor
vegetable
garden
-integration
of cultural
map and
geography

-provides a
-connection to nature and 598
hands on science
access to outdoors
experience, while
being connected to
nature

Music Room

45

-tiered floor
levels
-sound system
-instrument
storage

-allows for
-filtered light
community and
-acoustic walls
social development -soft materiality
through music

126

-connection to nature
-open concept through
glazing
-textured walls
-filtered light

Sq Ft
1273

1088

Space
Interior Forest
Path

# of
Occupants

FF&E

n/a

Napping Room

Function

Desired Atmosphere

Sq Ft

-direct flow from
-connection to nature
entrance to exterior through skylight
pathways
-textured walls

382

-mats to sleep
-change table

-provides a quiet
space to reflect,
nap, or have alone
time

288

-calm, peaceful and
sheltered

Vestibule

n/a

-shoe storage

-connection
-rubber flooring
between making
and community
areas
-threshold between
interior and exterior
paths

Outdoor W/C

3

-toilets
-sinks
-plumbing
-lighting

-3 located outdoors -easily accessible for ages 162
3-6

TOTAL SQ FT

388

9138 SQ FT
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5.4 Table 7: Spatial Requirements by User Group
Users

Spatial Requirements

Location

PRIMARY USERS
Bambini Level: age 2 -open concept learning environment for all
-centre of space and connected to
subjects (making, science, library, community, nature
and snack area)
-quiet napping space
-washrooms
-adequate and accessible storage for
personal items
Early Childhood
Level: age 3-6

-open concept learning environment for all
-centre of space and connected to
subjects (making, science, library, community, nature
and snack area)
-washrooms
-adequate and accessible storage for
personal items

Teaching Staff

-open concept learning environment for all
-centre of space and connected to
subjects (making, science, library, community, nature
and snack area)
-storage for personal items
-break area
-private spaces to meet with parents and
other teachers

Support Staff

-open concept desk area with easy access to
entrance and teaching staff
-storage for personal items
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-near the entrance of building
-accessible for guests, parents, and
children

Users

Spatial Requirements

Location

SECONDARY USERS
Parents

-accessible drop off/pick up system
-accessible entrance
-easy way finding

-entrance of school

Guests

-accessible and easy way-finding to main
entrance and administration
-waiting area
-storage for personal items
-accessible parking

-near entrance of building
-waiting area

Maintenance Staff

-storage for personal items
-storage room for all maintenance supplies
-break space

-accessible to outdoors

Substitute Teachers

-open concept learning environment for all
subjects (making, science, library, community,
and snack area)
-storage for personal items
-break area
-accessible and easy way-finding to main
entrance and administration

TERTIARY USERS
Neighbourhood
Families

-welcoming and accessible point of entry
-accessible outdoor pathway design features
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5.5 Conceptual Design Study
Several studies were conducted to formulate a cohesive
design language. Parallel to the theory in the literature
review, independence, growth, and free choice were
concepts that translate into the interior space through
a flowing and interconnected design language. Initially
inspired by a forest, the building was abstracted as a tree,
extending its ‘roots’ into the surrounding community,
illustrating the idea of growth and independence that

Map Data ©2017 Google

Figure 26: Wildwood Park

Montessori fosters for each child that goes through the program. At the same time, the concept exemplifies
the solid foundation Montessori pedagogy provides, similar to a tree strongly rooted in the ground.
The concept of paths and reaching into nature became an integral conceptual starting point for the
design. As a result, the work of Petra Blaisse in her book, Inside Outside was studied, particularly the State
Detention Centre. Blaisse’s work uses the path as a spatial tool, connecting each exterior zone.203 Blurring the
boundary between inside and outside became a turning point for the design concept.
To abstract the concept of paths further, the neighbourhood the building is situated in, Wildwood Park,
was studied as shown in Figure 28. The paths of Wildwood Park, were layered onto the floor plan, capturing
Blaisse, Petra. Inside Outside (Rotterdam: NAi Publishers, 2007), 250.
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the intersecting pathways. While walking through
the park, there are a wide variety of paths to explore.
All paths intersect throughout the neighbourhood,
however the individual has the option to choose which
one to take. Because the park is the ‘backbone’ of the
neighbourhood, the integration through the building
not only reflects the outdoor environment, but fully
embodies the foundational principles behind Forest
Kindergartens and Maria Montessori’s method such

Figure 27: Paths Abstraction

as growth, independence, and free choice. A series of
paintings were done to exemplify the pathways, resulting
in a flowing and interconnected design language. The
intersection point as shown in Figure 30, was of particular
interest as it initially informed the central staircase of the
building, anchoring the entire floor plan. Developing out
of the abstracted plans, paths and reaching into nature
became important design features and actually inform
the interior design of the space.

Figure 28: Paths Abstraction
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Figure 29: Exterior
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6.0 Design Proposal
6.0 Casa Montessori Design Proposal
The proposed design for Casa Montessori and Orff school, applies the research conducted in the
literature review to the built environment. The research questions, literature review, precedent studies, and
conceptual design all work together to formulate a cohesive, innovative design solution. The boundary
between interior and exterior becomes blurred through an experimental design solution using the existing
landscape and the path as leading spatial tools. The foundational principles supporting Maria Montessori’s
pedagogy method have been completely reconsidered from a design perspective, pushing the interior design
limits while integrating nature-based theory.
The building site, 271 Wildwood Park, located in Wildwood Park has been considered not only through
the conceptual design language, but is integrated through the interior spatial layout, with the programmatic
principles of Montessori literally extending into the forest following the natural site terrain. It is through this
accumulation of Montessori’s methodology and nature, where interior and exterior are infused as one cohesive
whole, reiterating the entire theoretical framework for this project in built form.
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6.1 Spatial Organization
The existing building has been completely
redesigned, with the exception of the
exterior footprint and roof. The main
circulation follows a forest path, from
the main entry through the building,
extending into the forest. The main floor
of the existing building consists of an
administration area, children’s personal
storage, washrooms, a staff room, and a
maintenance room. A skylight has been

Figure 31: Level One Spatial Organization

introduced, providing natural light, while following the main forest path of the building. The second level
consists of the quieter activities such as the library, a lookout and napping room. The additional buildings that
extend into the forest are characterized under making, community, and investigation spaces and hold activities
corresponding to Montessori’s methodology. The architecture of these spaces are conducive to the learning
that takes place within them, while connected to one another through paths that follow the landscape,
providing choice and freedom for the children.
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“THE MAIN CIRCULATION FOLLOWS A FOREST PATH,
FROM THE MAIN ENTRY THROUGH THE BUILDING,
EXTENDING INTO THE FOREST.”

Figure 32: Level Two Spatial Organization
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EAST ELEVATION

SOUTH ELEVATION

NORTH ELEVATION

WEST ELEVATION
Figure 33: Building Elevations
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EAST BUILDING SECTION

NORTH BUILDING SECTION

WEST BUILDING ELEVATION
Figure 34: Building Sections

EAST BUILDING SECTION
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Figure 35: Full Floor Plan
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6.2 Level One
The first level functions as the supporting spaces for the learning environment such as the main entry,
administration space, forest path, children’s storage, washrooms, staff area, and maintenance room. The
main entry into the building resides in the centre of the space, using the geometry of the existing building
to formulate a direct flow of traffic through the building. The building has a secure entrance, with a vestibule
for parents, guardians, guests, or teachers to access safely. The first encounter with the building is the forest
path leading straight through the building into the additional buildings, with the support spaces branching
off and reaching through the existing geometry of the building. The administration space is intended to be
a welcoming access point of entry for guests and parents. There is an area for parents or guests to wait for
meetings as well as a reception desk for the administration staff. There is a small copy room as well, which
holds all files for the children as well as a space for teachers to print, copy or prepare learning materials. This
space is also used for the administration staff to prepare and print documents. Along the main forest path is a
large staircase, following the main design language, initially inspired by the intersecting pathways of Wildwood
Park.
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Figure 37: Interior Forest Path

The forest path walls contain 3 carpeted areas for children to crawl through into a hiding space located under
the staircase, creating a sense of discovery as children travel through the interior forest path. On the other side
of the forest path are child sized washrooms for the children, as well as the maintenance room which contains
a washer and dryer as well as storage and access to the outdoors for the maintenance staff. The staff room is
located on the first level, as well as a staff universal washroom. The staff room contains lounge furniture for staff
to take a break, but also acts as a meeting space for private conversations. There is storage for staff’s personal
items as well. A major part of the Montessori Philosophy is the communal eating component, as a result the
staff eating area is shared with the children in the community addition.
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Figure 39: Mudroom
Figure 38: East Forest Path Elevation

LEVEL ONE | FOREST PATH
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Figure 40: Interior Ramps

Figure 41: Interior Forest Path

The final area on the first level is the children’s personal storage. This zone is located right near the pathways
entrance to the additional buildings, and is intended to be a place for jackets, boots, and lunch boxes for the
children. The flooring chosen for this area is rubber, considering the children will have been exploring in the
forest, allowing for easier clean up. There is a small storage closet for immediate access to brooms and mops
to conveniently clean up the area.
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6.3 Level Two
The second level contains all quiet and more private spaces of the Montessori. The main staircase leads into
an open concept library with a custom designed bookshelf, seating area, and exploratory building component.
This area is intended for children to escape to and read or interact with the custom designed book shelf. There
is also a napping room at the back of the space, isolated from the louder areas for the younger children to
take their daily naps. There are mats for the children to sleep on as well as a change table and rocking chair.
There is a universal washroom and one child size washroom on this level as well. The skylight frames the main
staircase as well as the forest path which vertically extends into the second level. The second floor contains
large windows overlooking the pathways and forest providing a strong view and connection to nature, a major
part of Biophilic Design and the overall theoretical framework for this project. Every aspect of the upper level
is light and quiet, from its materiality to its physical separation from the rest of the space. This provides an
alternative environment for children, while still being visually connected to the exterior.
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“THE SECOND FLOOR CONTAINS LARGE

Figure 43: Library

WINDOWS OVERLOOKING THE PATHWAYS
AND FOREST PROVIDING A STRONG VIEW
AND CONNECTION TO NATURE, A MAJOR
PART OF BIOPHILIC DESIGN AND THE
OVERALL THEORETICAL FRAMEWORK FOR
THIS PROJECT. “
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LEVEL TWO | LIBRARY

Figure 44: Library
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Figure 45: North Library Elevation

Figure 46: South Library Elevation
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Figure 49: Vestibule

ADDITION | VESTIBULE
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“THE TWO AREAS ARE CONNECTED BY A MAIN VESTIBULE
WHICH LEADS TO THE EXTERIOR PATHS THAT EXTEND DEEPER
INTO THE FOREST. THE VESTIBULE CONTAINS ANOTHER SMALL
MUD ROOM AREA SIMILAR TO THE CHILD STORAGE AREA, WITH
RUBBER FLOORING FOR EASE OF CLEAN UP. “

Extending from the existing building and main forest path, are four building additions
that follow the natural landscape of the site. Taking cues from Forest Kindergartens as
well as Maria Montessori’s main learning objectives she has established through her
method, were considered for the additional spaces. The need for additional learning
spaces were required as the existing building footprint did not contain enough space.
Two ramps extend from the main forest path, one leading into the community eating
area and the other into the making zone. The two areas are connected by a main
vestibule which leads to the exterior paths that extend deeper into the forest. The
vestibule contains another small mud room area similar to the child storage area, with
rubber flooring for ease of clean up. There are shelving units for children to change their
shoes upon entry.
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The architecture of the communal eating area physically wraps around the existing building, inspired by
the initial design study of the paths of Wildwood Park. The roof lines also follow the pathway, connecting
the building addition ‘branches’ with the earth. The communal eating area holds a child accessible kitchen,
intended for child-led learning opportunities, while emphasizing the importance of community. There is a
dish rack area for the children’s lunch trays, also at a child scale to emphasize the importance of clean up as a
practical life skill. There are child size tables, literally immersed within the trees with a mixture of glazing and
wood paneling.

Figure 50: South Community Kitchen Elevation
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Figure 51: East Community Kitchen Elevation

Figure 52: Community Kitchen
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“THE COMMUNAL EATING AREA HOLDS A CHILD
ACCESSIBLE KITCHEN, INTENDED FOR CHILD-LED
LEARNING OPPORTUNITIES, WHILE EMPHASIZING
THE IMPORTANCE OF COMMUNITY.”

ADDITION | COMMUNAL EATING AREA
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Figure 53: Community Kitchen
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Figure 54: Community Eating Area

“THE ARCHITECTURE OF THE COMMUNAL
EATING AREA PHYSICALLY WRAPS AROUND THE
EXISTING BUILDING, INSPIRED BY THE INITIAL
DESIGN STUDY OF THE PATHS OF WILDWOOD
PARK. THE ROOF LINES ALSO FOLLOW THE
PATHWAY, CONNECTING THE BUILDING
ADDITION ‘BRANCHES’ WITH THE EARTH.”

ADDITION | COMMUNAL EATING AREA
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The making ‘branch’ extends from the other ramp and consists of an area similar to the communal eating
area, but contains large work tables for the children to collaborate and essentially make. Given there is a
large quantity of materials children use in Montessori, there is a large storage area for teachers to organize
and store all making related materials such as paint, paper, clay, etc. There is a suspended ceiling, inspired
by the filtering of light through trees. These ceiling panels are made from a thin veneer and are designed to
beautifully hover over the work area, making it feel as if children are under the trees.

Figure 55: South Create Room Elevation
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Figure 56: Create Room
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Figure 57: Create Room

“THERE IS A SUSPENDED CEILING, INSPIRED
BY THE FILTERING OF LIGHT THROUGH TREES.
THESE CEILING PANELS ARE MADE FROM A THIN
VENEER AND ARE DESIGNED TO BEAUTIFULLY
HOVER OVER THE WORK AREA, MAKING IT FEEL
AS IF CHILDREN ARE UNDER THE TREES.”

ADDITION | MAKING ROOM
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ADDITION | MAKING ROOM
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Figure 58: Create Room
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The pathways lead to two final learning zones, the investigation space and music room. The investigation room
contains an interior seed planting garden, intended for children to gain a total hands on learning experience,
as well as a vegetable garden. The investigation room also contains a large carpeted area and felt wall
intended for the cultural component of Montessori. Children are able to learn about the world by interacting
with the felt slanted wall, placing pieces of the world on the wall. Flooring in this area is a mixture of rubber
in the main entrance, wood, and carpet. The intention for this area to be immersed deeper into the forest,
is to blur the boundary between interior and exterior, allowing children to access the exterior forest to bring
materials they find while exploring, such as leaves or rocks back into the space and learn more about them.

ADDITION | INVESTIGATE ROOM
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Figure 59: Science Room
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Figure 60: Science Room

“THE INTENTION FOR THIS AREA TO BE IMMERSED
DEEPER INTO THE FOREST, IS TO BLUR THE
BOUNDARY BETWEEN INTERIOR AND EXTERIOR,
ALLOWING CHILDREN TO ACCESS THE EXTERIOR
FOREST TO BRING MATERIALS THEY FIND WHILE
EXPLORING, SUCH AS LEAVES OR ROCKS BACK INTO
THE SPACE AND LEARN MORE ABOUT THEM.”

ADDITION | INVESTIGATE ROOM
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Figure 61: Music Room

ADDITION | MUSIC ROOM
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The fourth building branch is the music room. This area is designed as an
amphitheater, inspired by the sound waves of music as well as following the
tiered design language of the overall building additions following the site
terrain. The ceiling follows the same design language and is made from
acoustic wood panels absorbing the sound. There is a storage area for the
musical instruments on the wall and through a built in shelving unit.

Figure 62: East Music Room Elevation
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Figure 63: Outdoor Paths
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CHAPTER
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CONCLUSION
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7.0 Conclusion
The incentive behind this practicum has remained consistent throughout the growth and development
of the project. When analyzing the educational system, two major issues were explored throughout this
practicum, indoor-centered learning environments and the disconnect between interior environments truly
supporting Child-Led learning. In a quest to develop an innovative educational environment reflecting the
core values of Child-led Learning, specifically the Montessori Philosophy in conjunction with the study of
Forest Kindergarten philosophy, the fundamental qualities behind each theory have driven every component
of the project forward, using Biophilic Design as a catalyst. From an Interior Design perspective, this practicum
provides an alternative design solution to support not only the Montessori Philosophy, but fosters an integral
connection to nature, addressing the health and developmental benefits, while advocating a harmonious
relationship between the values supporting Child-Led learning and Forest Kindergarten philosophy through
Biophilic Design.
Forest Kindergarten as a philosophy was studied not only for its connection to nature, but also for
its correlation with the Montessori pedagogy. Establishing community, independence, and risk are the main
incentives deriving from Forest Kindergarten philosophy through the free choice learning they promote. From
an educational perspective, Forest Kindergartens fully support Montessori Philosophy as exposure to nature
promotes variety and free choice learning. Parallel to Forest Kindergarten philosophy, Child-Led learning,
specifically the Montessori Philosophy primarily instills independence, as well as community and hands on
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Figure 64: Outdoor Paths
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learning. Rooted in a Constructivist pedagogical viewpoint, the Montessori Philosophy is supported by
child developmental philosophers, Jean Piaget and Jean Jacques Rousseau. Both democratic pedagogical
principles are in sync with the Montessori Philosophy and Forest Kindergarten philosophy, all advocating
independent learners.
Biophilic Design as a theory primarily became a design tool to implement nature based theory into
the built environment. As a theory, Biophilic Design is crucial for child developmental health, especially with
the rise of technology. As an answer to the lack of connection to the outdoors, or nature deficit disorder as
Richard Louv defines it as, Biophilic Design concurrently supports pedagogical values such as collaboration
and community, hands on learning, and promotes independence. All three theories, Forest Kindergarten
philosophy, Child-Led learning, and Biophilic Design cohesively work together to promote the fundamental
values surrounding the Montessori Philosophy.
In the introduction of this practicum document, three research questions were established to develop
a framework for the project. The first research question, focused on the concept of Forest Kindergartens,
specifically how the Interior Design of a nature based school can support the values and research of Child-Led
learning. To begin answering this question, the design approach can be taken into consideration. By literally
extending into the forest, the design not only is immersed in nature, but the concepts of independence,
community, and free choice are what shape the built form through the idea of paths connecting each
building. The conceptual design is completely in sync with the theoretical framework, reflected by the paths of
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Wildwood Park reiterated in the design concept. Through this particular design concept, nature supports the
Montessori Philosophy by reiterating the free choice and independence the Montessori Philosophy fosters.
Furthermore, the pedagogical principles, specifically the subject matter behind Montessori Philosophy have
been designed for from a nature-based perspective, supporting Biophilic Design.
The second research question, was based on how the concepts surrounding Forest Kindergartens,
can be creatively implemented into the interior design of a nature-based environment. As stated prior, Forest
Kindergarten philosophy encourages community, independence, and risk. Through the design, hands on
learning is promoted more literally through the community branch, but is also supported through the overall
flexible design concept, allowing for a communal learning experience. Whether children are quietly interacting
in the library, participating in the communal music room, or engaging with the science area, advocating
community is at the core of every design decision, reiterating Forest Kindergarten philosophy. By allowing
children to choose how they want to participate through a multitude of learning opportunities, independence
is fostered. The design concept endorses risk through the interior/exterior connections, requiring children to
experience the exterior to engage with the built environment. By blurring the boundary between interior and
exterior through Biophilic Design, the foundational concepts surrounding Forest Kindergarten philosophy,
such as independence, community, and hands on learning are accommodated for.
The third and final research question was related to Biophilic Design and how as a theory, it can
positively influence the way children respond to their environment. This question can be answered by how
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nature has been considered and integrated through every educational component of this project. By designing
the whole building based upon an idea of a forest path derived from not only the literature, but from the
site, nature itself becomes the learning tool for the children. Through Biophilic Design, children are not only
literally immersed within nature, they also benefit from the fundamental qualities surrounding Montessori, such
as community and collaboration and independence, which Biophilic Design fully supports and encourages.
Children are able to positively respond to their environment, whether it is through the interactive map wall
or custom designed library furniture, they are given the opportunity to engage with the interior environment,
maximizing their experience while simultaneously being immersed within nature. The design pushes the
interior design limits, taking full advantage of the innovation Biophilic Design offers.
Interior designers have an opportunity to respond to the rising need of a nature-based environment for
children. By reevaluating the current design of school systems and integrating nature as a core design element,
the negative impacts of an indoor centered environment will be significantly reduced, while implementing
Montessori’s core educational values. Designing for opportunities of exploration and discovery to promote
risk, variety and control integrate the positive benefits of Forest Kindergartens, and nature in general.
Designing for risk has been considered through the central design concept of paths, allowing for free choice
and innovation. Promoting variety in the Montessori extends to diverse interior scale, volume, texture, and
materiality supporting the wide range of activities that occur in a Montessori setting. Textured wall coverings,
carpeted floor changes in the interior forest path, the interactive geography wall, and custom library furniture
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support the risk and discovery component. Providing a sense of control is executed through flexible furniture
options and child size building components, but also through the overall design concept allowing for free
choice in learning material.
By fusing theory with design, Interior Designer’s have the potential to positively contribute to the
negative impacts of indoor-centered learning environments through the study and integration of Forest
Kindergarten philosophy, Child-Led learning theory, and Biophilic Design. The accumulation of the theories
allows for an improved Montessori setting, pushing the interior design limits while exposing children to nature,
enhancing their development, health, and educational capacity. The solution essentially uses Biophilic Design
as a catalyst to support not only the developmental benefits of nature, but to fully support the methodology of
Child-Led learning, specifically the Montessori philosophy. Integrating a design concept that not only supports
the methodology, but provides a natural environment for children, has the potential to initiate change in
educational systems, providing a healthier environment for generations to come.
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13' - 6"

13' - 6"

13' - 6"

11

12

12
6.3
4°

120' - 1 3/32"
13' - 6"

10' - 9 19/32"

K

INSTRUMENT
SHELVING

10' - 9 19/32"

L

t
Wes
si c n
Mu vatio
Ele

M

10' - 9 19/32"

A104

216

12
4.5
7°

64' - 9 1/2"

N

3°
8.2
11

10' - 9 19/32"

7

CREATE: MUSIC ROOM

JACKET
STORAGE

GEOGRAPHY
WALL

RAMP

12
4.1
4°

O
10' - 9 19/32"

°
132.41

LEGEND

-

P
10' - 9 19/32"

SEED
PLANTING

151.06°

- Elevation 1 - a
INVESTIGATE:SCIENCE
AND CULTURE

4

SCIENCE STORAGE

Q

218

6" COMPACT FLUORESCENT
RECESSED DOWNLIGHT

DUPLEX OUTLET

MOOOI 'RANDOM' INCANDESCENT
LIGHT

EMERGENCY LIGHTING

217

JACKET
STORAGE

A106PENDANT

GARDENS

HIGHTOWER BULB FICTION
INCANDESCENT PENDANT

-

LIGHTING SWITCH

MOOOI 'HERACULEUM'
INCANDESCENT PENDANT

2

3

SPRINKLER

GFI

3

ADDITION FLOOR PLAN
NTS

GFI DUPLEX OUTLET

0'

2'

4'

8'

DOUBLE LIGHTING SWITCH

THREE WAY LIGHTING SWITCH

2' X 2' SQUARE DIFFUSER

16'

189

LEGEND
6" COMPACT FLUORESCENT
RECESSED DOWNLIGHT

DUPLEX OUTLET

MOOOI 'RANDOM' INCANDESCENT
PENDANT LIGHT

EMERGENCY LIGHTING

HIGHTOWER BULB FICTION
INCANDESCENT PENDANT

LIGHTING SWITCH

MOOOI 'HERACULEUM'
INCANDESCENT PENDANT

2

SPRINKLER

GFI

DOUBLE LIGHTING SWITCH

3

THREE WAY LIGHTING SWITCH

GFI DUPLEX OUTLET

2

1

2' X 2' SQUARE DIFFUSER

3

4

5

6

7

8

9

11

10

A

0'

2'

4'

8'

16'

B

C

D

E

F

LEGEND

G

6" COMPACT FLUORESCENT
RECESSED DOWNLIGHT

DUPLEX OUTLET

MOOOI 'RANDOM' INCANDESCENT
PENDANT LIGHT

EMERGENCY LIGHTING

3

H

HIGHTOWER BULB FICTION
INCANDESCENT PENDANT

OPEN TO ABOVE

LIGHTING SWITCH

GWB on Mtl. Stud

MOOOI 'HERACULEUM'
8' - 6" A.F.F.
INCANDESCENT PENDANT

DOUBLE LIGHTING SWITCH

2

2

SPRINKLER

I

2

GFI

J

4
190

3

LEVEL ONE REFLECTED CEILING PLAN
NTS

GFI

GFI DUPLEX OUTLET

2' X 2' SQUARE DIFFUSER

GFI

0'

2'

4'

8'

THREE WAY LIGHTING SWITCH

16'

LEGEND
6" COMPACT FLUORESCENT
RECESSED DOWNLIGHT

DUPLEX OUTLET

MOOOI 'RANDOM' INCANDESCENT
PENDANT LIGHT

EMERGENCY LIGHTING

HIGHTOWER BULB FICTION
INCANDESCENT PENDANT

LIGHTING SWITCH

MOOOI 'HERACULEUM'
INCANDESCENT PENDANT

2

SPRINKLER

GFI

DOUBLE LIGHTING SWITCH

3

THREE WAY LIGHTING SWITCH

GFI DUPLEX OUTLET

2' X 2' SQUARE DIFFUSER

2

1

4

3

5

6

7

8

10

9

11

A

0'

2'

4'

8'

GWB on Mtl. Stud
22’-8” to 10’-0” A.F.F.

16'

3

B
GWB on Mtl. Stud
10' - 0" to 12’-3” A.F.F.

GWB on Mtl. Stud
12' - 3" to 8’-8” A.F.F.

C

2

GWB on Mtl. Stud
12' - 6" to 10’-10” A.F.F.

GWB on Mtl. Stud
8' - 9" to 12’-6” A.F.F.

GFI

GWB on Mtl. Stud
10' - 10" A.F.F.

GWB on Mtl. Stud
10’-10” to 17’-8” A.F.F.

GWB on Mtl. Stud
8' - 9" A.F.F.

D
G

2

GWB on Mtl. Stud
10’-10” A.F.F.

FI

GWB on Mtl. Stud
12' - 6 " to 9’-0” A.F.F.

GWB on Mtl. Stud
8' - 0" A.F.F.

2

E

GFI

GWB on Mtl. Stud
12' - 0" A.F.F.

GWB on Mtl. Stud
10’-10” to 14’-2” A.F.F.

LEGEND

2

F

G

H

6" COMPACT FLUORESCENT
RECESSED DOWNLIGHT

DUPLEX OUTLET

MOOOI 'RANDOM' INCANDESCENT
PENDANT LIGHT

EMERGENCY LIGHTING

HIGHTOWER BULB FICTION
INCANDESCENT PENDANT

GFI

LIGHTING SWITCH

MOOOI 'HERACULEUM'
INCANDESCENT PENDANT

2

DOUBLE LIGHTING SWITCH

I
3

SPRINKLER

GFI

GFI DUPLEX OUTLET

THREE WAY LIGHTING SWITCH

2' X 2' SQUARE DIFFUSER

J

5

ADDITION REFLECTED CEILING PLAN
NTS

0'

2'

4'

8'

16'
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LEGEND
6" COMPACT FLUORESCENT
RECESSED DOWNLIGHT

DUPLEX OUTLET

MOOOI 'RANDOM' INCANDESCENT
PENDANT LIGHT

EMERGENCY LIGHTING

HIGHTOWER BULB FICTION
INCANDESCENT PENDANT

LIGHTING SWITCH

MOOOI 'HERACULEUM'
INCANDESCENT PENDANT

2

SPRINKLER

GFI

DOUBLE LIGHTING SWITCH

3

THREE WAY LIGHTING SWITCH

GFI DUPLEX OUTLET

2' X 2' SQUARE DIFFUSER

3
0'

2'

4'

5

4
8'

6

7

8

9

16'

LEGEND

E

6" CFL RE

MOOOI 'R

HIGHTOW
PENDANT

F

MOOOI 'H
PENDANT

3

SPRINKLE

G

GFI

GFI DUPL

DUPLEX O

SKYLIGHT

EMERGEN
GWB on Mtl. Stud
10' - 0" A.F.F.

LIGHTING

2

H

LEGEND

OPEN TO BELOW

2

6" COMPACT FLUORESCENT
RECESSED DOWNLIGHT

DUPLEX OUTLET

MOOOI 'RANDOM' INCANDESCENT
PENDANT LIGHT

EMERGENCY LIGHTING

GWB on Mtl. Stud
10' - 0" A.F.F.

HIGHTOWER BULB FICTION
INCANDESCENT PENDANT

GFI

LIGHTING SWITCH

MOOOI 'HERACULEUM'
INCANDESCENT PENDANT

2

DOUBLE LIGHTING SWITCH

GFI

2

I

3

3

SPRINKLER

J

192

LEVEL TWO REFLECTED CEILING PLAN
NTS

GFI

GFI DUPLEX OUTLET

0'

2'

4'

8'

THREE WAY LIGHTING SWITCH

2' X 2' SQUARE DIFFUSER

16'

DOUBLE

THREE W

HALO C
LIGHTIN

2' X 2' S

LEGEND
6" COMPACT FLUORESCENT
RECESSED DOWNLIGHT

DUPLEX OUTLET

MOOOI 'RANDOM' INCANDESCENT
PENDANT LIGHT

EMERGENCY LIGHTING

HIGHTOWER BULB FICTION
INCANDESCENT PENDANT

LIGHTING SWITCH

MOOOI 'HERACULEUM'
INCANDESCENT PENDANT

2

3

SPRINKLER

GFI

GFI DUPLEX OUTLET

K

2'

4'

THREE WAY LIGHTING SWITCH

2' X 2' SQUARE DIFFUSER

1

0'

DOUBLE LIGHTING SWITCH

2

8'

3

4

5

6

7

8

9

10

16'

GWB on Mtl. Stud
18’-11” to 14’-8” A.F.F.

L

M

Custom Wood Slat Ceiling
7’-6” A.F.F.

N

LEGEND

GFI

6" COMPACT FLUORESCENT
RECESSED DOWNLIGHT
FI
G

GWB on Mtl. Stud
12’-6” to 0’-0” A.F.F.

O

DUPLEX OUTLET
GWB on Mtl. Stud
14’-8” to 11’-0” A.F.F.

3

MOOOI 'RANDOM' INCANDESCENT
PENDANT LIGHT

EMERGENCY LIGHTING

HIGHTOWER BULB FICTION
INCANDESCENT PENDANT
GWB on Mtl. Stud
12’-6” to 16’-1” A.F.F.

P

LIGHTING SWITCH

MOOOI 'HERACULEUM'
INCANDESCENT PENDANT

2

DOUBLE LIGHTING SWITCH

GFI

3

GFI

7

THREE WAY LIGHTING SWITCH

GFI

SPRINKLER

Q

ADDITION TWO REFLECTED CEILING PLAN
NTS

GFI DUPLEX OUTLET

0'

2'

4'

8'

2' X 2' SQUARE DIFFUSER

16'
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3"
9'-38
12'-63
4"

PREFABRICATED LASER CUT
PANELS TO BE FASTENED
TO BULKHEAD. SEE SECTION
FOR MORE INFORMATION.

11"
16'-016
3" STAINED MDF PANELS

12'-5"

3"
1'-316

11'-6 7 "
16

7"
9'-08

COOPER POT LIGHTS TO BE INSTALLED
IN PANELS. SEE REFLECTED CEILING PLAN
FOR MORE DETAILS.

1"
10'-12
11'-87
8"

1
A5

CEILING PANEL PLAN
SCALE: 3/8"=1'-0"

8

CEILING DETAIL PLAN VIEW
NTS
SEE
SECTION 11

2'-4 9 "
16

2'-83
8"

9"
3'-216

CUSTOM METAL
SUSPENSION CABLE TO
BE HUNG FROM
BRACKET

3'-0 3 "
16

2'-95"
8

11"
2'-116

2'-9"

115
8"

3'-5"
1"
4'-28
1"
5'-04

11"
5'-416

1"
3'-82

12'-45"
8

194

2

CEILING PANELS SOUTH ELEVATION
SCALE: 3/8"=1'-0"

2'-51" 37"
8
8

1'-3"

2'-117"
8

7"
2'-316

2'-43
8"

1"
2'-22

3'-1"

1"
104
1'-87"
8

8'-4 3 "
16
8'-1113
16"

A5

1"
2'-42

1
2" TRACK SYSTEM
ATTACHED TO
CEILING

1"
2'-72

2'

2'-45
8"

2'-1115
16"

1"
5'-24

3'-03
8"

1"
3'-44

2'-6 5 "
16

1"
7'-516

7"
1'-616

3

CEILIN

A5

SCALE

FOR MORE DETAILS.
FOR MORE DETAILS.

1
1"10'-12"
10'-12
11'-87
8"
11'-87
8"

1
A5

CEILING PANEL PLAN
1
CEILING PANEL PLAN
A5
SCALE: 3/8"=1'-0"
SCALE: 3/8"=1'-0"

SEE
SEE
SECTION 11
SECTION 11

2'-4 9 "
2'-4 9 " 16
16

2'-9"

3
3" 2'-88"
2'-88

9
9 "3'-216"
3'-216

CUSTOM METAL
CUSTOM METAL
SUSPENSION CABLE TO
SUSPENSION CABLE TO
BE HUNG FROM
BE HUNG FROM
BRACKET
BRACKET
3'-0 3 "
3'-0 3 " 16
2'-95"
16
11
8
2'-95"
11"2'-116"
8
2'-116

2'-9"
3'-5"

1
1" 2'-42"
2'-117"
1'-3"
2'-42
8
2'-117"
1'-3"
8

1 2'
3
7
1 2'-22"
7 "2'-316" 2'-43" 2'-48" 2'-22"
2'-316
8

2'

1
5
5" 118"101" 104"
118
4

3'-5"
1
1" 4'-28"
4'-28
1"
5'-04

1"
5'-04

11
11"5'-416"
5'-416

1
SYSTEM
2" TRACK
TRACK
SYSTEM
ATTACHED TO
ATTACHED TO
CEILING
CEILING
1
2"

2'-51" 7
1 2'-51" 7 8 38"
8 38"
1" 3'-82"
3'-82

12'-45"
8
12'-45"
8

1'-87"
8
1'-87"
8

1"
3 3'-44
3" 3'-08"
2'-45
3'-08
8"
2'-1115
2'-45
16"
8"
2'-1115
16"

8'-4 3 "
8'-4 3 " 16
16

1
1" 5'-24"
5'-24

1
1" 2'-72"
2'-72

1"
3'-44

3'-1"

3'-1"

2'-6 5 "
2'-6 5 " 16
16

7
7 "1'-616"
1'-616

1
1 "7'-516"
7'-516

8'-1113
16"
8'-1113
16"

2
A5

9

CEILING PANELS SOUTH ELEVATION
NTS

CEILING PANELS SOUTH ELEVATION
2
CEILING PANELS SOUTH ELEVATION
A5
SCALE: 3/8"=1'-0"
SCALE: 3/8"=1'-0"

1
SYSTEM
2" TRACK
TRACK
SYSTEM
ATTACHED TO
ATTACHED TO
CEILING
CEILING
1
2"

CUSTOM METAL
CUSTOM METAL
SUSPENSION CABLE TO
SUSPENSION CABLE TO
BE HUNG FROM
BE HUNG FROM
BRACKET
BRACKET

1'-7"

1'-7"

5
5
5 "2'-616" 3'-4 5 "3'-416"
3"
2'-616
3'-08
16
1
3'-03
1" 3'-08"
8"
3'-08

1
1 "7'-416"
7'-416

1"
1016
11
11 1'-8 "
2'-45" 1'-816" 16
8
2'-45"
8

1"
1111"
1016
1111" 16
16
1
1" 2'-54"
2'-54

3'-9 1 "
3'-9 1 " 16
16

7"
8'-88
8'-87
8"
4'-2 3 "
4'-2 3 " 16
16

5'-415"
5'-415" 16
16

1
1" 5'-02"
5'-02

7"
4'-18
4'-17
8"

11
11"3'-416"
3'-416

1
1" 2'-98"
2'-98

15"
12'-416
12'-415
16"

7"
75'-11
5'-1116
" 16
9'-37"
8
9'-37"
8

2
A5

10

CEILING PANELS NORTH ELEVATION
NTS

CEILING PANELS NORTH ELEVATION
2
CEILING PANELS NORTH ELEVATION
A5
SCALE: 3/8"=1'-0"
SCALE: 3/8"=1'-0"

195

METAL SUPPORT
BRACKET TO BE
MOUNTED TO 21" TRACK
SYSTEM

PREFABRICATED LASER CUT
PANELS TO BE FASTENED
TO BULKHEAD. SEE SECTION
FOR MORE INFORMATION.

SEE
DETAIL 13 + 14
1
2"

TRACK SYSTEM
ATTACHED TO
CEILING

11"
16'-016
3" STAINED MDF PANELS

CUSTOM METAL
SUSPENSION CABLE TO
BE HUNG FROM
BRACKET
2'-813
16"

3'-411"
16

11'-6 7 "
16

CUSTOM STEEL EYE
HOOK WELDED ON
BRACKET

INSTALLED
D CEILING PLAN

3" CEILING PANEL

PREFABRICATED
HOUSING FOR CFL
INCANDESCENT LAMP

3
A5

TEM
O

23
8"

12

CEILING PANELS SECTION
SCALE: 1 1/2"=1'-0"

SEE
DETAIL 15 + 16

11

CEILING DETAIL SECTION
NTS

SLATS TO BE
LASER CUT PRIOR
TO INSTALLATION
EQ

CEILING PLAN DETAIL
NTS

1115
16"

1
4" STEEL CABLE WITH
J HOOK

196
16 GAUGE STEEL
CUSTOM DESIGNED
BRACKET WITH WELDED
EYE HOOK

23
8"

EQ

1115
16"

1
2" TRACK
MOUNTED
ON CEILING

TRANSFER
BRACKET TO BE
MOUNTED TO
1
2" TRACK SYSTEM

STEEL CABLE
TO BE THREAD
THROUGH
PERFORATION

1
2" TRACK MOUNTED
ON CEILING

1
4"

3"

STEEL CABLE

M12 BOLT
1
4"

STEEL CABLE
WITH J HOOK

13

16 GAUGE STEEL
CUSTOM DESIGNED
BRACKET WITH WELDED
EYE HOOK

TRANSFER
BRACKET TO BE
MOUNTED TO
CEILING
BRACKET TO BE
MOUNTED TO
METAL TRACK
1
4

M12 BOLT

"STEEL CABLE
A5

14

STEEL CABLE TO BRACKET CONNECTION DETAIL
NTS

SCALE: 3/8"=1'-0"

STEEL CABLE TO BRACKET CONNECTION DETAIL SECTION
NTS

197

BRACKET
2'-813
16"

3'-411"
16

11'-6 7 "
16

CUSTOM STEEL EYE
HOOK WELDED ON
BRACKET

1
2" TRACK MOUNTED
ON CEILING

COOPER POT LIGHTS TO BE INSTALLED
IN PANELS. SEE REFLECTED CEILING PLAN
FOR MORE DETAILS.

3" CEILING PANEL

M12 BOLT
1
4"

STEEL CABLE
WITH J HOOK
3" MDF CEILING
PANEL

1
2" TRACK SYSTEM
ATTACHED TO
3"
CEILING

1"
2'-72

1"
3'-44

3
A5

CEILING PANELS SECTION

7"
1'-616

TRANSFER
BRACKET TO BE
MOUNTED TO
CEILING

SCALE: 1 1/2"=1'-0"

16 GAUGE STEEL
CUSTOM DESIGNED
BRACKET WITH WELDED
EYE HOOK

3'-1"

2'-6 5 "
16

SEE
DETAIL 15 + 16

M12 BOLT

BRACKET TO BE
MOUNTED TO
METAL TRACK
1
1
4" STEEL CABLE WITH
4
J HOOK

"STEEL CABLE

1"
7'-516

15

STEEL CABLE DETAIL CONNECTION TO CEILING PANEL
NTS

M12 BOLT

1
2" TRACK SYSTEM
ATTACHED TO
CEILING

4'-17
8"

11"
3'-416

16 GAUGE STEEL
CUSTOM DESIGNED
BRACKET WITH WELDED
EYE HOOK

1"
2'-98
3" MDF CEILING
PANEL

16

12'-415
16"

198

CEILING PANEL
DETAIL
STEEL 4CABLE
TO
CEILING PANEL CONNECTION DETAIL SECTION
A5
SCALE: 1'-0"=1'-0"
NTS

CEILING
TRACK SYSTEM

CEILING
TRACK SYSTEM

STEEL CABLE

STEEL CABLE

3" MDF CEILING
PANEL

3" MDF CEILING
PANEL

17

AXONOMETRIC VIEW OF CEILING PANELS
NTS

CEILING
CEILING

TRACK SYSTEM
TRACK SYSTEM

STEEL CABLE
STEEL CABLE

3" MDF CEILING

PANEL
3" MDF CEILING
PANEL

18

EXPLODED AXONOMETRIC VIEW OF CEILING PANELS
NTS

199

Appendix B: Furniture and Finishes
Room Finish Schedule
Level

Level
One

200

Room
No.

Room Name

Flooring

Walls

Ceiling

NORTH

EAST

SOUTH

WEST

200

Vestibule

WD-1

PT-1

PT-1

PT-1

PT-1

PT-1

201

Mechanical

WD-1

PT-1

PT-1

PT-1

PT-1

PT-1

202

Staff Room

CPT-1

PT-1

PT-1

PT-1

PT-2

PT-1

203

Child W/C

RF

PT-1

WT-1

PT-1

PT-1

PT-1

204

Child W/C

RF

PT-1

WT-1

PT-1

PT-1

PT-1

205

Child W/C

RF

PT-1

WT-1

PT-1

PT-1

PT-1

206

Child W/C

RF

PT-1

WT-1

PT-1

PT-1

PT-1

207

Child W/C

RF

PT-1

WT-1

PT-1

PT-1

PT-1

208

Universal W/C

RF

PT-1

PT-1

PT-1

WT-1

PT-1

209

Mudroom

RF

PT-1

PT-1

WT-1,
PT-1

PT-1

WD-1

210

Copy Room

CPT-1

PT-1

PT-2

PT-2

PT-1

PT-1

211

Administration

CPT-1

PT-1

PT-1

PT-2

WD-2

PT-1

Notes

Level

Addition

Addition
2

Room
No.

Room Name

Flooring

Walls

Ceiling

NORTH

EAST

SOUTH

WEST

N/A

Forest Path

WD-1,
CPT-2,
CPT-3,
CPT-4

WD-2

WD-2

WD-2

WD-2

------

212

Eating Area

WD-1

WD-2

WD-2

PT-2

WD-2

PT-1

213

Storage

WD-1

PT-1

PT-1

PT-1

PT-1

PT-1

214

Create Room

WD-1, RF

U-1,
W-3

WD-2

PT-2,
WD-2,
U-5, WT-1

WD-2

PT-1

215

Vestibule

RF

WD-2

---------

WD-2

---------

PT-1

235

Furniture
Storage

WD-1

PT-1

PT-1

PT-1

PT-1

PT-1

219

Outdoor W/C

RF

PT-1

WT-1

PT-2

PT-1

PT-1

N/A

Ramps

WD-2

---------

WD-2

---------

WD-2

PT-1

217

Science Room

WD-1,
RF, CPT-1

U-2,
WD-2

WD-2

WD-2,
PT-1, PT-2

WD-2

PT-1

218

Science
Storage

WD-1

PT-1

PT-1

PT-1

PT-1

PT-1

216

Music Room

WD-1

---------

WD-2

WD-2,
WT-1

WD-2

PT-1

Notes

N1
N2

N3

201

Room Finish Schedule

Level

Level
Two

Paths

202

Room
No.

Room Name

Flooring

Walls

Ceiling

NORTH

EAST

SOUTH

WEST

300

Library

WD-1,
CPT-2,
CPT-3

PT-2,
WD-3

PT-1

PT-1

PT-1

PT-1

301

Child W/C

RF

WT-1

PT-1

PT-1

PT-1

PT-1

302

Universal
W/C

RF

PT-1

PT-1

PT-1

PT-1

PT-1

303

Napping
Room

CPT-1

U-3

PT-1

PT-2

PT-1

WD-1

---

Exterior
Paths

WD-3,
CONC-1,
WDC-1

---

---

---

---

---

Notes

Legend

CONC: CONCRETE
CPT: CARPET
CPT-1

PT: PAINT

CPT-3

CPT-4

PT-1

PT-2

WT-1

CONC-1

U-5

U-6

U-7

RF

U-8

CPT-2

Notes

RF: RUBBER FLOORING
U: UPHOLSTERY

-ALL CEILINGS TO BE PT-1 UNLESS
NOTED OTHERWISE
-N1-N3: WD-2 APPLIED TO ALL
SUSPENDED CEILINGS

WD: WOOD
WDC: WOOD CHIPS
WT: WALL TILE

U-1

U-2

U-3

WD-1

WD-2

WD-3

U-4

WDC-1

U-9
203

Material Schedule
Code

Material

Manufacturer

Pattern Name

Code

Colour

PT-1

PAINT

BENJAMIN MOORE

---

OC-130

CLOUD WHITE

PT-2

PAINT

BENJAMIN MOORE

---

2020-40

YELLOW RAIN
COAT

WD-1

WOODENGINEERED
MAPLE
FLOORING

ARMSTRONG

---

ESP5240

NATURAL

WD-2

RECLAIMED
SPRUCE WOOD

WOOD
ANCHOR

---

---

GREY STAIN

WD-3

COMPOSITE
WOOD
DECKING

TARIMATEC

---

---

GREY

WDC

WOOD CHIPS

TEMBEC

---

---

---

WT-1

CERAMIC WALL
TILE

AMES TILE

---

SOHWG36

WHITE

CPT-1

CARPET

SHAW
CONTRACT

SUMMIT

5A233

GREY

CPT-2

CARPET

SHAW
CONTRACT

PLANE
HEXAGON

54323

TURQUOISE

CPT-3

CARPET

SHAW
CONTRACT

PLANE
HEXAGON

54211

YELLOW

CPT-4

CARPET

SHAW
CONTRACT

PLANE
HEXAGON

54326

GREEN
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Code

Material

Manufacturer

Pattern Name

Code

Colour

CONC-1

CONCRETE

CONCRETE
NETWORK

---

---

---

RF

RUBBER
FLOORING

JOHNSONITE

LB4

U1

UPHOLSTERY

MAHARAM

DIVINA
MELANGE

931

GREEN

U2

UPHOLSTERY

MAHARAM

DIVINA
MELANGE

731

BLUE

U3

UPHOLSTERY

MAHARAM

FRUIT TREE

001

GREEN AND
GOLD

U4

UPHOLSTERY

MAHARAM

ALLOY

003

CHAMOMILE

U5

UPHOLSTERY

MAHARAM

TEK-WALL
RHOMBUS

004

PEARL

U6

UPHOLSTERY

MAHARAM

CODA

410

YELLOW

U7

UPHOLSTERY

MAHARAM

TREAD

002

COWRY

U8

UPHOLSTERY

MAHARAM

MISTER

003

CRICKET

U9

UPHOLSTERY

MAHARAM

MISTER

004

ENLIVEN

MOTTLED
EGG
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Material Board
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Appendix C: Building Code Review
The following Building Code Analysis has been excerpted from the National Building Code of Canada (NBCC
2015) as it applies to this practicum project.
3.1.2.1 Major Occupancy Classification:
Montessori Classification:
Group A, Division 2: Assembly occupancy
Administration Area Classification:
Group D: Business and Personal occupancy
3.2.2.23 GROUP A, DIVISION 2, Any Height, Any Area, Sprinklered
The building shall be of noncombustible construction and shall be sprinklered throughout.
Floor assemblies shall be fire separations with a fire-resistant rating not less than that 2h.

3.4.2.1 Minimum Number of Exits
Except as permitted by sentences (2) to (4), every floor area intended for occupancy shall be served by at least
2 exits.
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3.4.2.3 Distance Between Exits
Except as provided in Sentence (2), the least distance between 2 exits from a floor area shall be
a) one half the maximum diagonal dimension of the floor area, but need not be more than 9m for a 		
floor area having a public corridor, or
b) one half the maximum diagonal dimension of the floor area, but not less than 9m for all other floor 		
areas.
3.4.2.5 Location of Exits
1) Except as permitted by Sentences (2) and 3.3.2.5.(6), if more than one exit is required from a floor area, the 		
exits shall be located so that the travel distance to at least one exit shall be not more than
c) 105 m in any floor area, served by a public corridor, in which rooms and suites are not separated from the
remainder of the floor area by a fire separation, provided
i) the public corridor is not less than 9m wide,
ii) the ceiling height in the public corridor is not less than 4 m above all floor surfaces
iii) the building is sprinklered throughout, and
iv) not more than one half of the required egress doorways from a room or suite open into the public 		
corridor if the room or suite is required to have more than one egress doorway
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3.8.3.6 Doorways and Doors
Every doorway that is located in a barrier-free path of travel shall have a clear width not less than 800mm when
the door is in the open position.

3.8.3.12 Universal Washrooms
1) A universal washroom shall
a) be served by a barrier-free path of travel,
b) have a door complying with Article 3.8.3.6 that
i) has a latch-operating mechanism located 900 mm
to 1 000 mm above the floor that complies with
Clause 3.8.3.8 (1)(b) and is capable of being locked from the
inside, and released from the outside in case of emergency
And
ii) if it is an outward swinging door that is not self-closing, has
a door pull not less than 140 mm long located on the inside
so that its midpoint is not less than 200 mm and not more
than 300 mm from the hinged side of the door and not less
209

than 900 mm and not more than 1 000 mm above the floor
(see Note A-3.8.3.11. (1)(c)(vi)),
c) have one lavatory conforming to Article 3.8.3.15.,
d) have one water closet conforming to Article 3.8.3.13. and
Clause 3.8.3.11.(1)(d), with a clear floor space at least 900 mm wide that is
Parallel and adjacent to the open side of the water closet,
e) have grab bars conforming to Clauses 3.8.3.11.(1)(e) and (f),
f) have a coat hook conforming to Clause 3.8.3.11.(1)(g),
g) have a toilet paper dispenser conforming to Clause 3.8.3.11.(1)(h),
h) unless a counter is provided, have a shelf located not more than 1 200 mm
above the floor, and
i) be designed to permit a wheelchair to turn in an open space not less than
1 500 mm in diameter.
3.8.3.13 Water Closets
1) A water closet for a person with physical disabilities shall
a) be equipped with a seat located 430 mm to 460 mm above the floor,
b) flush automatically or be equipped with a flushing control that
i) is located 500 mm to 900 mm above the floor,
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ii) is located no more than 350 mm from the transfer side, and
iii) complies with Clause 3.8.3.8. (1)(b),
c) be equipped with a seat lid or other back support , and
d) where it has a tank, have a securely attached tank top.
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