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Fig 1.1 Abstract Underwater Drawing
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iv

Fig 1.2 Abstract Fungus Drawing 

Contemporary education does not leave students with all of the 
necessary skills to navigate the increased complexity of the shrinking 
globe. The loss of practical skills for sensitive engagement with the 
built and natural environment is a root cause of sustainability issues. 
Sustainable environmental systems education informed by the principles 
of forest kindergarten and Katie Davis’ Six Strategies for Environmental 
Learning are focused on embodied experience, teaching intellectual as 
well as ethical and emotional lessons leaving learners with the practical 
skills that they need to engage with holistic environmental systems. 

Natural systems sustain themselves in the way that designed systems 
also should. "The natural consumption cycle is a closed loop system 
where the waste of one is consumable of another." (9 Orr, 2004) 
Interior space fights the inevitable decay that is part of a natural life 
cycle, overlooking long-term life cycle implications. The sustainable 
systems and process of the built environment can be informed by the 
closed loop system of natural consumption. Design can remind humans 
of their role in the ecosystem. This closed loop system can also inform 
the evaluation of materials and furniture and the reuse of materials 
that might otherwise have been overlooked, resulting in the use, and 
production, of less new materials. 

This project explores the typology of Forest Kindergarten within the 
interior environment using a framework informed by concepts of nature 
inspired design, systems inspired design and material inspired design in 
order to challenge expectations of contemporary education and the 
built environment in order to leave users with new expectations of their 
role in the natural ecosystem. 
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Fig 1.2 Abstract Fungus Drawing 

Throughout the following document this project will explore the following 
questions: 

1. How can the typology of Forest Kindergarten be used to inform 
the interior design of a learner-centered environment to support 
sustainable education? 

2. Can biomimicry, slow making and adaptive reuse in support of 
generative interior design support the benefits of the outdoor Forest 
Kindergarten environment? 

3. Can sustainable, generative interior design provide an environment 
for interaction, exploration and engagement with natural and built 
systems and processes? 





Fig 1.3 Apple middle  
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Fig 1.4 Abstract Fungus Drawing



Fig 1.5 Abstract Frame Ameoba Drawing 
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1.1 Context

Translating the typology of Forest Kindergarten to the interior 
environment begins to remove dichotomy between the built and 
natural environment and bring elements of the natural environment and 
environmental systems to interior design. 

Increased complexity of the shrinking globe and human ability to control 
and moderate the environment through advancements in technology 
have resulted in dichotomy between the built and natural environment 
and environmental desensitization. 

Advances in material technology have led to building systems and 
materials becoming disconnected from the natural ecosystem and natural 
material properties. Life cycle implications of materials are overlooked 
although waste remains within natural life cycles. 

The goal of this project is a designed environment that sensitively 
participates as part of the natural ecosystem. Natural self-sustaining, 
closed loop systems will be a model for building systems and material 
use. Principles of the typology of Forest Kindergarten will be employed 
to teach sensitive engagement with the built and natural environment. 

WHY Dichotomy between built and natural environment and environmental desensitization 

WHAT    The designed environment sensitively participating as part of the natural ecosystem resulting 
in humans sensitively participating as part of the natural ecosystem. 

HOW     Principles of Forest Kindergarten and natural closed loop systems as a model for building 
systems.



Fig 1.6 Natural Pattern and line merge and abstract. 
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1.2 Project Objectives and Goals  

The main objective for this project is to connect interior and exterior 
space to provide a seamless experience for sustainable education.  In 
Between forest school, gives users the opportunity to experience a 
holistic relationship between built and natural environments with users 
moving fluidly from interior to the forest environment and in between. 

Lessons found in the forest and natural environment will be translated 
into the interior environment where building systems will work as part of 
the closed loop system of the natural environment. 

Users will have access to interacting with sustainable holistic building 
systems and the opportunity to learn about how these building 
systems interact with natural systems. Users will have the opportunity 
to experience a sensory rich environment including environmental 
diversity in pattern and texture, light and fresh air, naturally filtered 
water, growing food, smells of the environment inside and outside all rich 
in learning opportunities. 

Goals for innately sustainable thinkers inspired by Forest Kindergarten include: 
1. Knowledge of material and natural lifecycles 
2. Ability to see the potential of materials and objects within a closed loop system
3. Healthy mind and body, personal creativity, curiosity and desire to learn, 
resulting in users who see the value in nature, ecosystems and materials and are 
inspired to protect them. 



Fig 1.7 Wall, Line and permeable space. 
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1.3 Forest Kindergarten Typology

The typology of Forest Kindergarten is defined by the Forest School 
England Network as: 
 
"An inspirational process that offers children, young people and adults 
opportunities to achieve and develop confidence through hands on 
learning in a woodland environment."              (O’Brien and Murray. 2006 p.7).

Forest kindergarten is based on Scandinavian principles that consider 
children’s contact with nature extremely important, summarized at the 
bottom of this page. This typology was developed in the 1950s with a 
focus on teaching children about the natural world (O’Brien and Murray, 
2006 p.8).

Multi-sensory learning is fundamental for encouraging creativity, 
diversity and imagination for sustainable education and this approach is 
particularly valuable to those who find it difficult to learn in a traditional 
classroom environment.  

Principles of Forest Kindergarten: 
1.  Learning in the natural environment in all seasons and weather conditions
2. Learning focused on embodied experience 
3. Teaching intellectual as well as ethical and emotional lessons
4. Interaction with natural materials and processes 



Fig 1.8 Nature segregated, controlled but enjoyed.
Outside is placed inside in a controlled environment. 
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The learning environment that Forest Kindergarten gives users  first 
hand knowledge of the environment and ecosystems working in 
harmony. The adaptable flexible setting that a natural setting provides 
accommodates a wide range of learning styles, including kinesthetic, 
linguistic, interpersonal, mathematical and visual. Forest School makes 
the experience of the natural environment accessible and in turn makes 
learning accessible to users by providing the opportunity to engage in 
all of the learning styles that natural settings provide. 

Children participating in Forest Kindergarten develop skills including 
curiosity and desire to learn, increased body in space awareness, and 
improved physical skills for interacting with spaces, objects and the 
built environment. These students also benefit from long term results 
including sustainable thinking and respect for natural food, healthy 
living, and natural systems. Forest school teaches children about the 
long term effects of their actions, by forming a connection between 
children and the ecosystem on an innate level that will be carried with 
them throughout their adult lives. This connection is powerful enough to 
extend beyond children to their teachers, families and communities as 
part of the holistic sustainable ecosystem. In their executive summary on 
Forest School O'Brien and Murray have characterized these benefits as 
impacts on children and wider impacts, summarized in Table 1.1 Impacts of 
Forest Kindergarten on page 11. 



Fig 1.9 Flowing abstract muscle and eyeball drawing 



Impacts on Children  
Confidence  Increased self-confidence and self-belief from having freedom, time and space to 

learn, grow and demonstrate their independence.  

Social Skills 
 

Increased awareness of the consequences of their actions on other people and the 

acquired ability to undertake activities with others by sharing tools and tasks and 

taking part in co-operative play.  

Language &  
Communication  
 

Increased awareness of the consequences of their actions on other people and the 

acquired ability to undertake activities with others by sharing tools and tasks and 

taking part in co-operative play.  

Motivation &  
Concentration  

Excitement to participate in exploratory learning and play and ability to focus on 
specific tasks and concentrate for long periods of time are developed.  

Physical  
Skills  

Physical stamina and gross motor skills, physical skills and coordination are required 

to interact with the forest environment including use of tools, and ability to make 

structures and objects. 

 
Knowledge &  
Understanding  

Respect for the environment and interest in natural surroundings are developed. 

Making observations and insights into natural phenomena like seasonal change and 

ability to identify flora and fauna can be reflected in improved academic attainment.  

 
Wider Impacts  
New 
Perspectives  

Leaders get new perspective and understanding of children and an evaluative 

space to identify learning styles. Users get the opportunity to experience child-

centred learning in an environment that is outside of the traditional context.  

Ripple  
Effect  

Children bring the experience home because they are excited, resulting in 

changes of out of school behaviour. Parental interest and attitude towards Forest 

Kindergarten can change over time, with parents developing a new attitude 

towards the outdoors and altered perceptions of risk.  

 

Table 1.1 Impacts of Forest Kindergarten - An executive summary of a study of the 
impacts of forest school on children in Europe by O’Brien and Murray, 2006, found that 
the Forest Kindergarten environment had the following impacts on children and wider 
impacts in general. 
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Fig 1.10 Environmental characteristics shelved and manipulated at will. 
Loved, played with, enjoyed but disconnected from innate nature. 
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1.4 Education for Sustainability 

Education for sustainability with a child-centered learning, environmental 
systems approach can change users expectations of the relationship 
between built and natural environment. A holistic relationship between 
the built and natural environment will result in expectations of holistic 
environmental sustainability and the innate knowledge to engage with 
the environment ethically. 

The Forest Kindergarten environment has been proven to inspire 
children to become more engaged in learning and curious about the 
world. Children have the opportunity to have regular access to the 
outdoors and nature as well as seasonal and weather variety, animals, 
water, dirt, fresh air and natural systems. Interacting with the natural 
environment has physical benefits to children's health and healthy living 
habits. Children's approach is shifted not only at school but also to the 
rest of their lives and how they interact with and treat the community 
and ecosystem in a responsible way. This type of environment will teach 
children to be innately sustainable. 

In response to contemporary education's neglect of diversity by placing 
value on intellect over ethics, Davis describes systematic thinking 
where parts of a system can best be understood in the context of their 
relationships with each other with focus on understanding diversity and 
the interaction between humans and ecological systems. 

Davis' Six Strategies for Environmental Learning will provide a framework 
to inform the design of an environment that encourages education 
for sustainability and innately sustainable thinkers by encouraging  
experiential learning and systems thinking with focus on diversity, 
systems, ecology, and collaboration. These strategies are summarized 
on the next page. 
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Davis' Six Strategies for Environmental Learning include: 

1. Creating Learning Communities -  Collaborative learning through 
shared involvement in tasks, 
2. Learning from Experience - Learning from historical and place based 
experiences of sustainability 
3. Fostering a New Cultural World View - Respect for diversity in cultures, 
ideas, beliefs, ways of knowing and communities, 
4. Thinking Systematically -  Systematic thinking that emphasizes 
patterns, trends and feedback loops, and understanding the interaction 
between humans and ecological systems. 
5.  Embracing Diversity - Respect for earth and the diversity of life that 
humans depend on, and 
6. Whole Person Learning - Developing values and beliefs consistent with 
sustainability, learning the consequences of actions.

Building systems can be a vehicle for improving the relationship between 
humans and ecological system by embracing Davis' strategic approach 
to environmental systems education and the diversity that sustainability 
depends on. 

Fig 1.11 Abstract Fungus Drawing 





Chapter 2  Theoretical Framework 
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Fig 2.1 Abstract Fungus Drawing 

Chapter 2 discussed the 3 main approaches that I took to frame 
my understanding, Nature Inspired Design, Systems Inspired 
Design and Material Inspired Design, followed by further detailed 
discussion in Chapter 3. 

In addition I will look at sustainable design elements as a guide to 
establish design criteria. 
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 Theory  Theorist  Implications 
Nature  
Inspired  
Design  

The 7 Attributes of 
Nature  

Herwig and 
Gregory  

Environment to evoke elements of nature 

Nature elements abstracted in the interior 

environment  

Reduced division between built and 
natural and permeable thresholds 
between interior and exterior. 

Systems 
Inspired Design  

The 5 Laws of 
Ecology  

Commoner Users are taught life cycle implications 

Building systems are in constant process  

Flexible and durable space  

Building systems that enhance the 

natural ecosystem  
Material 
Inspired Design  

The 7 R’s of 

Sustainable Design  
Pollack and Pilote  Material usage in furniture, systems and 

processes chosen based on sustainable 

features and life cycle considerations  

Re-purposed and Reused materials  

Interactive building systems 
 

2.1 Theoretical Framework 

Theoretical framework includes three interlocking concepts, Nature Inspired Design, Systems 
Inspired Design and Material Inspired Design. These three concepts merge to inform the design 
of space that interacts with the natural ecosystem for sustainable education. The following table 
summarizes these three concepts. 

Table 2.1 Theoretical Framework - Summary of Nature Inspired Design, Systems Inspired Design 
and Material Inspired Design, Theories, Theorists and Implications. 

Fig 2.2 Abstract Fungus Drawing 



Fig 2.3 Apple Slice 
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2.2 Nature Inspired Design

Herwig and Gregory, 2008, begin to explore the potential of the natural 
environment to influence built form through the concept of Biophillia and 
the 7 attributes of nature. 

The 7 Attributes of Nature are not meant to copy natures but to evoke it 
and will inform the interior design of space inspired by nature with multi-
sensory experiential richness and diversity and with reduced dichotomy 
between built and natural. 

The 7 Attributes of Nature are expanded on the following page. 

The 7 Attributes of Nature 
1. Sensory Richness 
2. Motion 
3. Serendipity 
4. Variations on a Theme
5. Resilience 
6. Sense of Freeness 
7. Prospect and Refuge 
 



Fig 2.4 Landscapes merge and thresholds are removed between mountain and prairie
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Human beings are innately part of nature and defined by the same 
elements that also define natural spaces. Nature inspired design is 
inspired by the elements in nature, and 7 attributes of nature, and the 
natural connection and response that human beings have to natural 
environments and conditions. 

NID stimulates all senses through user interaction with the environment. 
Environments are not over stimulated but balanced and in constant flux 
providing new stimulus and changing as rapidly as children do. These 
constant environmental process included but are not limited to water, 
energy and nutrient cycles, weather and seasons, growth and movement 
and life in the immediate surroundings. This dynamic environment gives 
children opportunities for self-directed exploration and experimentation 
with risks controlled. 

Interacting with the natural environment in flux, and exposure to 
unknown and fluctuating conditions helps children to develop the ability 
to link facts together without a foreseen outcome to find new results. 
This interaction gives users opportunities to experience unexpected 
experiences and this ability allows children to understand and anticipate 
environmental change and enhance the built environment using problem 
solving skills and team work. This opportunity to enhance the environment 
and manipulate conventions of space gives users a sense of freedom 
and  expression and exploration is encouraged. 

The natural environment provides space that is defined by holistic 
systems and processes, changing with time, expression at every scale 
down to the last finite detail. Not controlled by human convention this 
environment creates pockets of opportunity to experience the potential 
of the unexpected and freedom of spirit that the unknown can bring.  



Fig 2.5 Natural line growing from built form. 
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2.3 Systems Inspired Design 

Natural systems act innately sustainable through their dynamic and 
interwoven closed loop systems and cycles. The closed loop natural 
system is described by McHarg, in Design with Nature, 1995, as a system 
where matter is endlessly recycled, "the same infinite source moving from 
the seas into the air, from the rocks into solution decomposed and raised 
again, passing through the streams of life, mobilized in creatures from 
the beginning and forever" (p.50). Pollution and waste remains within 
the earth's life cycles and within all living systems. Minimal consideration 
is given to where in the closed loop environmental system eliminated 
matter will end up. 

The natural world has its own processes of elimination through systems 
of decomposition where matter is recycled to sustain life. McHarg, 1995, 
describes this system of decomposition, where death is necessary to 
sustain new life, as "the eternal materials of the finite earth moving 
again and again through plants, animals, wastes and products of death, 
constantly recycled by the decomposers" (p.52). The natural deals with 
consumption and waste by constantly recycling matter in a closed loop 
system. Closed loop systems can be summarized as self sustaining, in 
constant process, where waste is consumed by another and nature 
is clearly described by McHarg, 2005, as "a single interacting system 
where changes to any part will affect the operation of the whole" (p.56). 
This concept may be abstractly understood but the environments of 
consumer society do not facilitate positive engagement with nature and 
closed loop systems. 

Barry Commoner's 5 Laws of Ecology provide a framework for incorporating 
the principles of natural closed loop systems in the design of the built 
environment and facilitating positive engagement with nature. These 5 
Laws of Ecology are summarized on the following page. 



Barry Commoner's 5 laws of Ecology, 1971: 
1. Everything is connected to everything else
2. Everything has to go somewhere, there is no such place as away
3. Everything is always changing
4. There is no such thing as a free lunch
5. Everything has limits 



Embracing these 5 ecological laws users engage with the world with 
sustainable minds expecting nothing less than holistic environmental 
systems that bring humans closer to innately engaging in the ecosystem 
and realizing the potential joy, fulfilment and possibility.  

With systems inspired design the micro environment of the interior will 
become a tool to learn about the macro environment, including systems 
of production and consumption, global and local systems, and built and 
natural systems. 

Systems inspired design is inspired by the natural world and life's 
processes. This framework provides the opportunity for humans to 
interact as part of the processes and systems that make up the ecosystem 
that we are innately a part of as living organisms. Human activity has 
implications on the environment at all scales and understanding this 
concept leads to holistic systems inspired design where the designed 
environment is positively interconnected with the built environment as 
part of the ecosystem through the design of systems engaging at all 
scales.

There is a cost to modern conveniences and technologies, with 
energy and water being consumed and toxins left in the environment. 
Psychological strain can also be caused by the disconnection to natural 
systems that convenience results in. Enjoyment and fulfilment can be 
found in interacting with natural systems and being part of the cycles 
of time, weather, sunlight, wind, rain, snow, animal life, growing plants, 
flowers and food, getting older, change of seasons and colors, smells, 
shadows, and natural sounds among others. 

In order to experience the connection that fulfilment that can be found in 
interacting with natural systems compromise is required designing within 
the limits of systems for systems to support each other and to support 
environmental resilience. With the 5 laws of ecology as a framework 
systems inspired design results in designed space that is in constant 
process, responding to site conditions and changing with time. 
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Fig 2.6 Apple Seed 



Fig 2.7 Material Inspired Design Exploration - Upcycled Bench 
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2.4 Material Inspired Design 

Material Inspired Design reconsiders the potential of materials that 
are often overlooked. Embodied energy is stored in existing materials 
and can often be overlooked. Materials have potential beyond their 
preconceived lifestyle and take stored energy with them into the landfill. 
This material can be used in design and to inspire the design of systems 
and processes that reconsider the potential and amount of materials 
used in order to minimize toxins, waste and energy consumption. 

Pollack and Pillote's 7 R's of Sustainable Design ,2006, focus on 
consideration of life cycle as well as continued processes of use. 

Furniture, materials and interior objects for this project are chosen based 
on the 7 R’s of Sustainable Design in order to rethink how materials are 
used and provide objects that inspire sustainable holistic practices and 
extend material life cycle. 

The 7 R's of Sustainable Design are:
1. Rethink 
2. Redesign 
3. Reduce 
4. Reuse 
5. Renew 
6. Refurbish 
7. Recycle



Material inspired design takes into consideration the life cycle implications 
of materials and products at all points in their life cycle. While energy, 
resources and water go into producing new materials everyday that are 
toxin filled and often unfulfilling many existing materials are overlooked 
and sent into the garbage cutting their useful life cycle short and adding 
to the burden felt by the environment and human beings as an innate 
part of the ecosystem. 

Material inspired design is inspired by the potential that is overlooked  in 
these existing materials and products. These materials and products also 
hold the key to saving energy, resources and water that would otherwise 
go into producing new materials. 

Energy and resources including human energy can be spent  be spent 
on salvaging and reclaiming these existing materials, saving them 
from potential untimely decay and mining the built environment for 
untapped resource potential that exists all around us. Every time a 
building is demolished the materials existing are at different points within 
their life cycle with varying degrees of untapped potential remaining. 
Deconstructing and sorting materials for future purpose unearths how 
inspiring materials can be as well as saving that material from polluting 
environmental cycles. 

This process of deconstruction also allows humans to act responsibly 
as advocates for the earths renewal processes instead of destructors. 
This negative role of destructor within the ecosystem has negative 
implications for humans beings. Material inspired design is a way to 
positively consume existing energy instead within the earths cycles 
instead of using more energy and raw resources to cause destruction 
trying to fill the void with new material. The inspiration found in existing 
materials can fill this void. 

Fig 2.8 Framed Line 
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Material inspired design considers the environment as one space, free 
from dichotomy, in order to find the potential of existing materials, 
inspiring users to rethink how they engage with products, buildings and 
processes. Focus is on intrinsic material qualities and beauty is found in 
diversity and imperfection reflecting elements of nature. 

Less material and product is used in the life cycle of the building from 
construction to day to day operation to deconstruction. Waste is 
considered daily so that users understand how their everyday actions 
have implications in the long term. Repurposed materials are used on a 
daily basis by users to learn about their potential first hand and see the 
immediate positive results of their work. 

Space is designed to take advantage of the potential of natural 
material properties and smart materials. Products, furniture, fixtures and 
equipment are also used with long term life cycle implications taken into 
consideration so that they can be repaired instead of replaced, reused 
or recycled. 

New and old is intermingled to extend the life cycle of objects by 
embracing diversity, character, imperfection and the narrative history of 
objects. 

Fig 2.8 Framed Line 
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Fig 2.11 Systems merge as part of whole ecosystem 

Fig 2.10 Dichotomy and thresholds minimized
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Fig 2.9 Line Framework Drawing 
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2.5 Visual Design Framework Summary 

The design framework for this project comes from a holistic relationship 
between the typology of Forest kindergarten, sustainable design 
framework and the concepts of systems inspired design, nature inspired 
design and material inspired design. This framework will inform the design 
of interior space for sustainable education that reduces dichotomy 
between inside and outside and built and natural and is summarized 
visually in the following diagrams.

Fig 2.10 Dichotomy and thresholds minimized

Fig 2.12 Conventional Inside/Outside Relationship 
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Nature 

Materials
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Nature 
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Systems 
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Fig 2.13 New Inside/Outside Relationship 



Fig 2.14 Abstract Antler Drawing 



Theory  Concepts  Concept Summary  Spatial Implications  
Nature 
Inspired 
Design  
NID  
 
 
 

The 7 Attributes 
of Nature  
-Heerwagon  
and Gregory  
 
1. Sensory 

Richness  
2. Motion  
3. Serendipity  
4. Variations on 

a Theme  
5. Resilience  
6. Sense of 

Freeness  
7. Prospect and 

Refuge 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   

- All senses are stimulated, sight, 
touch, taste, smell and hearing to 
motivate users to interact with the 
environment while contributing to 
their understanding of many 
concepts.  
- Not over stimulating, sensory 
overload can cause problems with 
focus and for children with disabilities.  
- Children need a dynamic 
environment that can change as 
rapidly as they do.  
- Dynamic space in constant flux 
constantly provides new stimulus.  
- Includes motion in the built and 
natural environment, users motions, 
and conceptual motion. 
- Focus on process instead of final 
outcome and building as finished 
product, constant process leads to 
constant new discovery.  
- Users have opportunities for child-
directed free exploration and 
experimentation time developing their 
ability to link together facts without a 
foreseen outcome to find new results.   
- Biodiversity and variety are 
embraced, holistic design where all 
parts support each other and act as 
part of a whole. 
- Opportunities are provided for 
unexpected experiences.  
- Environments can have the ability to 
resist damage and recover quickly 
through properties of resilience. Too 
much specialization weakens this 
resilience when systems become 
dependent on prevailing conditions.  
- Users and spaces should be able to 
adapt to changing conditions. 

- Variety of sensory detail. Variety and richness of 
texture, color, light effects, smells, sounds and tastes. 
- Variation in stimulus, seasonal change. ‘Installation’ 
and changeable details, displays on shelves, children�s 
art 
- Flexible parts that users can manipulate  
- Highlights site features  
- Color to delineate areas, changes in surfaces and 
way-finding  
- Variety in flooring, surface and wall types and 
variety of furniture, fabric and interior objects  
- Lighting change throughout the day 
- Smell to enliven the space, cooking smells, smell 
banks in jars, herb gardens and fragrant plants  
- Management of existing sounds, enhancement of 
natural sounds. Musical sounds and variety of tones, 
not a single note or noise.  
- Abstraction of natural details  
- Limited plastic because of lack of sensory appeal  
- Varied types of moveable surfaces to site, lean, 
crawl and play on.  
- Richness in detail at child levels  
- Undulating fluid surfaces  
- Form that is responsive to changes in the day and 
seasons 
- Materials that show their lifecycle, wear patterns, 
and decomposition  
- Processes in building systems are highlighted  
- Slow and fast movements  
- Paths and thresholds to channel user and direct 
energy, fluid dynamic movement through spaces with 
choices of paths  
- Smart materials that respond to users and to interior 
conditions  
- Movement in nature and onsite is highlighted  
- Changeable, adaptable, fluctuating spaces  
- Unanticipated spatial occurrences and ability to 
participate in unanticipated occurrences in weather 
through views, sounds of wind and rain, day lighting, 
passive heating and cooling, grey water recycling and 
bioswale onsite  

 

352.6 Summary of In-Between Design 
The following table is a summary of the properties and spatial implications of Nature, Systems and Material 
Inspired design. 

Table 2.2 Summary of In-Between Design 



Theory  Concepts  Concept Summary  Spatial Implications  
Nature 
Inspired 
Design  
NID  
 

The 7 Attributes 
of Nature  
-Heerwagon  
and Gregory  
 
1. Sensory 

Richness  
2. Motion  
3. Serendipity  
4. Variations on 

a Theme  
5. Resilience  
6. Sense of 

Freeness  
7. Prospect and 

Refuge 
 

- Users can enhance the built 
environment through an 
understanding of the need to 
anticipate setbacks and challenges, 
developing problem solving skills and 
working as a team.  
- Users are free from a sense of being 
controlled by obligation and user 
expression and exploration is 
encouraged.  
- Users have the ability to manipulate 
conventions of space.  
- Preferred landscapes can often be 
found in the threshold between 
enclosed spaces to hide and open 
places with a clear view.  
 
 

 - Users are engaged in building and living processes 
by growing plants and interacting with act and passive 
sustainable technology 
- Chance encounters are allowed within a controlled 
environment, safe environment with the perception of 
risk.  
- Controlled entrances and exits, monitoring of visitors, 
views between spaces for supervision, soft surfaces, 
glass floors and reflections 
- Ability to participate in the environment in all 
seasons and weather conditions with space to store 
clothing for all seasons and extra layers, ease of 
access between indoors and outdoors within a 
controlled environment  
- Thresholds between dirty and clean spaces and 
warm and cold, floor. Grates and materials to control 
debris, communal wash up areas, clothes drying area, 
dirty equipment storage and cleaning area  
- Biodiversity in plants and natural materials is 
embraced  
- Elements are linked through a common concept with 
variety in their expression  
- Small subtleties are highlighted  
- Pattern, texture and form are repeated in different 
colors, scales and variations 
- The narrative behind objects is a common theme 
despite their diversity  
- Ratios and underlying order inform the design, with 
minimal perception of ordered design at a broader 
scale  
- Surfaces are cleanable and smart materials are used 
for their self cleaning properties 
- Materials and forms and designed for current and 
future function 

 



Theory  Concepts  Concept Summary  Spatial Implications  
Nature 
Inspired 
Design  
NID  
 

The 7 Attributes 
of Nature  
-Heerwagon  
and Gregory  
 
1. Sensory 

Richness  
2. Motion  
3. Serendipity  
4. Variations on 

a Theme  
5. Resilience  
6. Sense of 

Freeness  
7. Prospect and 

Refuge 
 

 
 

- Spaces are adaptable and can change and update 
to extend their lifecycle 
- Openness and perceived openness  
- Multiple paths and access points, extra circulation  
- Low perception of control and spatial rules and 
boundaries, perceived risk in a safe environment 
- Child scale furniture and objects and places only 
children can fit  
- Space for physical expression, to climb, crawl, go 
upside down 
- Transformable spaces and surfaces for creative 
expression  
- Ability for children to participate in ‘adult only’ and 

unknown activities and tasks and environments ex. 
Cooking, solar system, underground tunnels, perch  
- Continuous flow of spaces and line  
- Small, dark spaces and open, bright spaces with 
transition space in between  
- Long and short views and views from different levels 
and heights  
- Slopes and level changes  
- Narrow and wide spaces  
- Views outside to open spaces  
- Child scaled prospect/ refuge experience, ability to 
change prospect refuge experience with ability to 
create personal prospect experience by building 
impermanent structures and manipulating space  
- Winding views, winding paths  
- Interesting elements at the end of sight lines  

 
Theory  Concepts  Summary  Spatial Implications 

Material 
Inspired 
Design  
MID 

The 7 R’s of 
Sustainability  
-Pollack and Pillote   
 
1. Rethink 
2. Redesign 
3. Reduce 
4. Reuse 
5. Renew 
6. Refurbish 
Recycle 

- Look for new and better building 
solutions and think of design as one 
space beyond the dichotomy of inside 
and outside.  
- Design will inspire users to rethink 
how they engage with buildings, 
processes and products. 
- Design to facilitate environmental 
and social awareness, awareness of 
lifecycle implications.  
- Design to give users opportunities 
to responsibly participate with 
building systems and as part of the 
ecosystem.  
 

- Use old materials in new ways  
- Use responsive smart materials  
- Employ passive and active sustainable strategies  
- Design for a holistic relationship between inside and 
outside  
- Materials and products are used in unconventional 
ways  
- Mix of different scales  
- Dichotomies are challenged 
- Industrial, antique and vintage materials and 
products reused in unconventional ways, 
unpredictable, spontaneous, playful, unusual, inspiring 
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Fig 2.15 Abstract Organs Drawing 



Fig 2.16 Abstract Organs Drawing 

Theory  Concepts  Concept Summary  Spatial Implications  
Systems 
Inspired 
Design  
SID  

The 5 Laws of 
Ecology 
- Commoner, B. 
  
1. Everything is 

connected to 
everything 
else  

2. Everything 
has to go 
somewhere, 
there is no 
such place as 
away  

3. Everything is 
always 
changing  

4. There is no 
such thing as 
a free lunch  

5. Everything 
has limits  

- Human activity and design on all 
scales has implications, holistic design 
principles consider the designed 
environment as an interconnected 
part of the ecosystem.  
- Design takes into consideration life 
cycle implications of materials and 
products, where they will go in the 
future, if they can be reused or 
recycled, consideration of chemical 
properties and production processes 
of materials, embodied energy, and 
where toxins will go in the long run, 
the effects these toxins will have and 
how they could be avoided.  
- Space is in constant process and 
not a finalized product and is 
responsive to environmental 
conditions of site and place, changing 
with time.  
- There can be a cost to some 
modern conveniences and 
technologies with material toxins 
remaining in the ecosystem forever.  
- Compromise is required for holistic 
building design, designing within 
system limits and for systems to 
support each other. 

- All building systems are integrated and connected  
- Users engage with building systems  
- Renewable energy sources are utilized  
- Building is oriented efficiently with efficient 
orientation of spaces, windows and openings  
- Thermal mass is utilized for passive heating and 
cooling  
- A thermal ‘atrium’ layer is located between inside 

and outside to act as a thermal buffer zone  
- Water is located on site of cooling and humidity  
- Building structure, form, walls, ceilings, floors to 
enhance passive sustainable systems 
- Green roof for insulation, sound proofing, food 
production and air and water filtration  
- Bio-remediation plants and permeable surfaces  
- Multipurpose materials and fixtures  
- Visual connections between spaces and natural light 
to connect to time of day, outdoor environment and 
weather  
- Conceptual implication of ecosystem connectedness 
ex. webs  
- Use materials with no or low harmful toxins, refer to 
red list in Living Building Challenge 2.0  
- Design for life cycle considerations of products  
- Design for materials to be reused and taken apart, 
screw and bolt connections, connections that can be 
easily reversed 
- Design for use of reutilized materials that would have 
otherwise gone to waste  
- Design is flexible and adaptable to incorporate 
reutilized materials as priority  
- Use materials that can be recycled in they can’t be 
reused  
- Use materials that contain recycled content 
- Flexible function, spaces can adapt to different uses, 
eating, impromptu group work, play 
-  Diversity and non-formal design, sense of whimsy, 
fun and play  
- User participation in interior changes, lighting, 
temperature, growing plants 
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Fig 2.16 Abstract Organs Drawing 

Theory  Concepts  Concept Summary  Spatial Implications  
Systems 
Inspired 
Design  
SID  

The 5 Laws of 
Ecology 
- Commoner, B. 
  
1. Everything is 

connected to 
everything 
else  

2. Everything 
has to go 
somewhere, 
there is no 
such place as 
away  

3. Everything is 
always 
changing  

4. There is no 
such thing as 
a free lunch  

5. Everything 
has limits  

- Human activity and design on all 
scales has implications, holistic design 
principles consider the designed 
environment as an interconnected 
part of the ecosystem.  
- Design takes into consideration life 
cycle implications of materials and 
products, where they will go in the 
future, if they can be reused or 
recycled, consideration of chemical 
properties and production processes 
of materials, embodied energy, and 
where toxins will go in the long run, 
the effects these toxins will have and 
how they could be avoided.  
- Space is in constant process and 
not a finalized product and is 
responsive to environmental 
conditions of site and place, changing 
with time.  
- There can be a cost to some 
modern conveniences and 
technologies with material toxins 
remaining in the ecosystem forever.  
- Compromise is required for holistic 
building design, designing within 
system limits and for systems to 
support each other. 

- Operable windows  
- Layers of lighting  
- Passive ventilation  
- Thermal mass for heating and cooling  
- Views to outside and access to natural sounds, 
interaction with seasons and weather  
- Mirrors and reflections, to capture movements and 
surroundings  
- Smart materials to respond to environmental 
conditions  
- Assessment of energy required for production of 
materials, assessment and monitoring of energy, water 
and materials required in building construction and 
assessment of toxin levels in new materials used  
- Products and systems show energy and water use in 
direct relation to user activity  
- Responsible use of resources  
- Fresh, organic food produced, prepared and eaten 
on site. Users are part of whole life cycle of food plants 
from seeds to compost and can directly experience 
the results 
- Products with low embodied energy and low 
embodied pollution are used  
- Design to use less materials and infrastructure  
- Monitors and information displayed to show energy 
use, water use, food consumption 
- Limited consumption of new materials  
- Use materials, products and systems that are 
interesting and can raise environmental awareness  

 
 



Theory  Concepts  Concept Summary  Spatial Implications  
Material 
Inspired 
Design  
MID  

The 7 R’s of 

Sustainability  
-Pollack and Pillote   
 
1. Rethink 
2. Redesign 
3. Reduce 
4. Reuse 
5. Renew 
6. Refurbish 

7. Recycle  

- Look for new and better building 
solutions and think of design as one 
space beyond the dichotomy of inside 
and outside.  
- Design will inspire users to rethink 
how they engage with buildings, 
processes and products. 
- Design to facilitate environmental 
and social awareness, awareness of 
lifecycle implications.  
- Design to give users opportunities 
to responsibly participate with 
building systems and as part of the 
ecosystem.  
- Sustainable design features 
become innate.  
- Holistic design where materials 
implications, economics and aesthetic 
requirements are balanced.  
- Focus on intrinsic material qualities.  
- Beauty is found in diversity and 
imperfection.   
- Use less in the overall lifecycle of 
the building – construction, day-to-

day operation, and deconstruction.  
- Material implications of waste are 
considered daily.  
 

- Use old materials in new ways  
- Use responsive smart materials  
- Employ passive and active sustainable strategies  
- Design for a holistic relationship between inside and 
outside  
- Materials and products are used in unconventional 
ways  
- Mix of different scales  
- Dichotomies are challenged 
- Industrial, antique and vintage materials and 
products reused in unconventional ways, 
unpredictable, spontaneous, playful, unusual, inspiring 
- Space for users to engage with process and explore 
materials for themselves  
- Child scale workspace, tools and equipment, 
supervised risk taking and access to resources to 
answer questions and encourage children to follow 
their process. Library, computer, internet, and 
instructors  
- Space for group work and impromptu group work 
areas  
- Access to materials for reuse and material storage  
- Sustainable design features are highlighted  
- Users engage with passive systems  
- Visible and exposed systems  
- Interaction with animals on site  
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Theory  Concepts  Concept Summary  Spatial Implications  
Material 
Inspired 
Design  
MID  

The 7 R’s of 

Sustainability  
-Pollack and Pillote   
 
1. Rethink 
2. Redesign 
3. Reduce 
4. Reuse 
5. Renew 
6. Refurbish 

7. Recycle  

- Project program takes advantage of 
learning through projects that utilize 
repurposed materials and reduce 
waste.  
- Products are used that can be 
repaired instead of replaced.  
- New and old is intermingled to 
extend life cycle and increase 
diversity.  
 
 

- Building functions ordered based on orientation, 
water, temperature and light  
- Day to day consumption is shown, garbage, compost 
and recycling  
- Sustainable program goes along with sustainable 
design  
- Instructors use design as a teaching/ learning tool 
for students, and secondary and tertiary users  
- Design is inspired by materials intrinsic qualities for 
function, aesthetics, diversity and character  
- The narrative qualities and past lives of found 
objects are highlighted 
- Less materials are used in design, construction and 
operation 
- Materials are used with minimal embodied energy 
and embodied pollution  
- Construction waste is utilized starting from the 
design process, and reutilized and recycled  
- Food is grown on site in a closed-loop system 
- Small scale food preserving takes place on site, 
canning, dehydrating, smoking and cold storage  
- Waste material is used onsite for crafts and projects, 
space for material sorting and organization  
- Natural cleaning products and materials and 
products and require less cleaning 
- Products are used that can be reused instead of 
thrown out  
- Designed for deconstruction at the when the current 
function is fulfilled  
- Products with less packaging are used, production on 
site eliminates packaging  
- Local products and materials to reduce 
transportation  
- Paper and print material is reduced, paperless 
system for administration and separate ventilation in 
printing area 

 

Fig 2.17 Abstract Organs Drawing 





Chapter 3  Methodology 
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Fig 3.1 Abstract Fungus Drawing 

Chapter 3 reviews relevant precedent projects that informed this 
project, including analysis of these projects and lessons learned. 

This chapter also explores the process of making as a learning 
tool to further expand on the concepts of nature inspired design, 
systems inspired design and material inspired design discussed in 
the design framework in Chapter 2 and the projects that have 
resulted from this personal exploration. 

Finally sustainable design features are discussed followed by 
a summary of key components of the living building challenge 
that will provide a framework for holistic sustainable design in this 
project. 



Fig 3.2 Forest Kindergarten Drawing  - Students and Natural Elements 
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3.1 Forest Kindergarten Precedent Review 
’ 
Maplewood Forest School, Southwestern Ontario 

Maplewood Forest School is the first forest school in Canada to offer 
programs to both preschool and school aged children. Students come to 
Maplewood Forest School from other school programs and programming 
takes place for one to three hours at the same woodland site on a 
weekly basis. Students go outdoors in all but the most extreme weather 
conditions in all seasons and the school believes that learning how to 
dress appropriately is part of the experience. Students sign a waiver 
before arriving on site and are prepared beforehand with a list of 
necessary clothing and supplies that they will need for the seasonal 
conditions. 

At Maplewood Forest School teachers and leaders observe students to 
understand their needs and interests and plan different learning activities 
to meet the student’s needs that can be continuously developed as the 
students develop. 

Maplewood Forest school believes that the Forest school program 
has many proven benefits for students including improving and 
enhancing: gross motor skills, fine motor skills, physical fitness and 
stamina, concentration, motivation, self-esteem, self-confidence, and 
independence, ability to work with others, language development, 
understanding and respect for nature. Further analysis of the benefits 
and shortcomings of Maplewood Forest School as a model for the forest 
kindergarten typology can be found on the following page. 



Fig 3.2 Conceptual Forest Kindergarten Drawing - earth, mind and body connect 



Benefits  Shortcomings  

Accessible to a wide range of students 

Takes place in all weather conditions and seasons, 

In a Canadian context  

Low teacher:pupil ratio 

Encouragement of multiple learning styles  

Continuously developing program  

Whole person learning and links to school curriculum 

Opportunities for parent and community involvement  

Minimal use of man-made structures and objects,  

Less use of materials and waste  

Teaches sustainable habits and respect for the 

environment 

 

Students only visit the site for one to three hours per 

week, not everyday 

Learning set only in the forest and outdoor context   

Minimal connection between inside and outside spaces for 

learning  

Does not teach first hand skills in the interior environment, 
learning is abstracted in the forest environment, education 
needs a more direct link to the interior environment and 
how to directly translate sustainable learning int the interior 
environment. 

 

Table 3.1 Summary of Maplewood Forest School - Benefits and Shortcomings 
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Additional benefits found at Maplewood Forest School include forest 
school being linked to the Ontario Curriculum in many subject areas 
including Science, Language, Math, Arts, Health, Physical Education, 
Social Studies, and the Kindergarten Curriculum, forest school gives 
teachers the opportunity to interact with and observe students in a 
different context and provide opportunities for multiple learning styles, 
forest school also provides opportunities for parents and volunteers to 
be involved in the program, and also enjoy the benefits of forest school 
along with teachers. 

Maplewood Forest School is not only an example of the benefits of the 
forest school program but also of the effectiveness of forest school in the 
Canadian context. These benefits, and also possible shortcomings, are 
summarized in the following table. 



Fig 3.4 Interpreted Earthship Section and Floor Plan Drawings 

Fig 3.5 Earthship Interior Drawings 
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3.2 Design Precedent Review - Earthship Biotecture by Mike Reynolds 

Reason for Choosing this Precedent: Passive Sustainability, Materiality, Building 
Process/ Life Cycle

The Earthship is a net-zero, off-grid model of sustainable dwelling based on the 
concept that life cycle should respond to ecological need instead of economy 
in order to minimize the burden on humans and the planet by providing off-
grid shelter that is net-zero energy use taking advantage of passive sustainable 
systems and existing material as an alternative to new materials. I had the 
opportunity to volunteer at the beginning of one of these Earthship projects. 

The Earthship model incorporates systems for collecting and recycling water 
from rain and snow, producing electricity with a photo voltaic / wind power 
system, containing, using and reusing all household sewage (grey-water and 
black-water) indoors and outdoors, maintaining comfortable temperatures in any 
climate, and provides plants for functional and aesthetic benefits including food 
production. 

The Earthship model has proven that through engagement with these passively 
sustainable systems young children can become familiar with the function 
of a net-zero, off-grid building, positively changing their expectations for a 
sustainable future.

Fig 3.6 Recycled Glass Bottle Wall Drawing 



Fig 3.7 Algerium Drawings 
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3.3 Design Precedent Review - Algerium by Mirin Sawa 

Reason for Choosing this Precedent: Passive Sustainability, Surface Exploration, 
and Materiality

Algerium a functional installation by Mirin Sawa ’explores how to incorporate 
production of bio-fuels within our built environments’ (Jeppsson, 2010). Jeppsson 
describes Algerium as ’a series of living surfaces and textiles that cultivate and 
produce green energy in the form of algae’. Inspired by an interest in smart 
materials leading to an interdisciplinary design, Sawa describes her project as 
proposing ’utilization of algae’s biological attributes such as photosynthesis and 
bioluminescence as beneficial design solutions in response to our contemporary 
’environmental consciousness’ (Jeppsson, 2010). Algerium is an example of the 
removal of dichotomy between built and nature, and indoor and outdoor through 
the exploration of the potential of surface and materiality in the design of a 
passively sustainable living system. 



Fig 3.8 Taka Tuka Land Drawings 

The 7 Stages of the Lemonade Tree

1. Glittering Lemonade in the Sunlight 
2. Waiting for the Parents 
3. Lemonade Gallery 
4. Lemonade Island
5. The Bark Breaks Open 
6. Delving Into Lemonade
7. Dreaming Under the Apple Tree

1. 

2. 3. 

4. 

5. 6.  

7. 

5. 3. 
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3.4 Design Precedent Review - Taka Tuka Land by Baupiloten 

Reason for Choosing this Precedent: Process, Program, Materiality, Form, Con-
cept

Taka-Tuka-Land is a Kindergarten designed by the group Baupiloten, a group 
of students from the architectural faculty at the Berlin Technical University. The 
project incorporates principles of adaptive reuse, set in a refurbished building, 
taking advantage of the existing structure, and material. The building was 
refurbished to become dynamic and in complete contrast to the rectangular form 
is started out as. Inspired by the children’s own vision of Pippi Long stocking’s 
Taka-Tuka-Land this kindergarten is an interactive and communicative space, 
manipulating light, perspective and views. The fa’ade is an oblique climbing wall 
and indoors light is manipulated with crystals. The users of this space had direct 
involvement in the new design and the result is a dynamic, experiential learning 
environment

5. 



Fig 3.9 - 3.11 Upcycled Bench 
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3.5 Exploration of Design Framework - Material Inspired Design Exploration 

The hands on making process connects us to materials in a way that cannot 
otherwise be found. In close contact materials begin to speak, describing their 
innate properties, beauty, strengths, imperfections, and sometimes seemingly 
magical secrets. 

This conversation gives us the opportunity to see the potential of materials 
and work as advocates to save them from untimely destruction. These materials 
reward us by giving us inspiration resulting in something diverse and unexpected, 
embracing the properties of the natural ecosystem. 



Fig 3.12 Upcycled Bench Details 



The results of this material inspired design exploration include this bench 
made from all repurposed materials, removing no raw materials or energy 
from the earths cycles and saving these materials from the landfill before 
their useful life cycle was over.

Materials include: salvaged barn parts, 1900s leather horse bridles, and a 
re-purposed 1970s bench frame, show the potential life-cycle of forgotten 
materials and beauty and inspiration found in imperfection and diversity. 

Material character and diversity was embraced in order for material 
implications to speak about the outcome of this project for this part of their 
life cycle. This bench is designed to highlight the history and narrative of 
these materials, bringing character to the resulting object from the stories 
that these materials tell through their color, texture, pattern, patina, age 
and wear.

Materials bring their history and with it questions about their story,  where 
they have come from and where they will go.

When the useful life cycle of this piece is complete it is designed for 
deconstruction with connections that are strong and efficient but can also 
be easily reversed freeing the individual pieces for the next step in their 
continued process. 
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Fig 3.13 and 3.14 
Upcycled Lamp 
and Bench Details 



Upcycled materials chosen for interest in their pattern, texture, life story 
and  function. Familiarity of known objects, paired with new function, evokes 
notions of experience through references and symbolic meaning. Value of 
materials is changed and new life is given to objects that may have been 
previously overlooked.

The exploration of material inspired design also included the exploration of 
potential pattern and form that can be found when light is added to materials. 
These lighting exploration take advantage of upcycled components adapted 
from their previous function, taking advantage of materials qualities of form 
that pattern that were part of their functional part and now add to their 
beauty, especially highlighted with the addition of light. 

These lighting elements give underutlized materials new function while at 
the same time bringing a sense of nostalgia, narrative and character to 
space and embracing the diversity that is prevalent in nature. 

Materials include upcycled components, adapted from their previous functions, 
and new electrical components 
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Fig 3.13 and 3.14 
Upcycled Lamp 
and Bench Details 



Fig 3.15 Fire truck Lamp Fig 3.16 Honeycomb Lamp 
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Fig 3.17 and 3.18 Honeycomb Lamp and Fire truck Lamp 

Materials have the ability to connect the past, present and future. Material life 
cycle has implications beyond economic and ecological concerns and becomes 
human and spiritual when narrative qualities of material life cycle are highlighted. 



Fig 3.19 - Terrarium Bulb Ecosystem  



3.6 Exploration of Design Framework - Systems Inspired Design Exploration 

Fig 3.19 - Terrarium Bulb Ecosystem  

This exploration of systems inspired design investigates how humans can 
see the systems within the ecosystem and their delicate function even if 
we no longer act as part of this ecosystem. Nature functions based on the 
great complexity that is found in simplicity  within nature. Understanding the 
underlying concepts that inform this complexity is the start of embracing the 
simplicity of humans role in the ecosystem. 

These terrariums explore the concept of the natural ecosystem in its simplest 
form to begin to understand the perfectly orchestrated complexities going 
on behind the scenes. Beginning to understand these systems is the start 
to understanding our own humans bodies, environmental systems, building 
systems, food webs and nutrient cycles, water and energy cycles, weather 
and how it is all holistically connected. 
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Plant Species  Chemical Absorbed  

Formaldeyde  
from combustion (e.g. tobacco 
smoke), plywood, chipboard, MDF 
board, glued materials, cleaning 
materials 

Benzene 
From combustion (e.g. tobacco 
smoke), plywood, chipboard, 
adhesives, mastic, cosmetics, 
deodorizers 

Trichloroethylene  
From plaints, varnish, adhesive, 
mastic, cleaners, office chemicals 

 
 
 
 
 
 
 
Agalonmema Silver Queen  

 
 
Yes  

 
 
Yes – High  

 
 
No  

Azalea  Yes – High  No  No  

Evergreen Palm  
Chamaedorea Selfritzii 

 
Yes - High 

 
Yes –High  

 
Yes  

Chrysanthemum  
Mortifolium 

 
Yes – High  

 
Yes – High  

 
Yes  

Dieffenbachia  Yes- High  No  No  
Dragontrees 
Dracaena deremensis 
Warnerkii 

 
 
Yes – High  

 
 
Yes – High  

 
 
Yes  

Dracaena marginata  Yes - High  Yes – High  Yes – High  

Dracaena massangeana  Yes – High  Yes  Yes  

Janet Craig  Yes – High  Yes – High  Yes  

Ficus Benjamina  Yes – High  Yes – High  Yes  

Perennial Barberton Daisy 
Gerbera jonesonii 

 
Yes – High  

 
Yes – High  

 
Yes – High  

Goldheart Ivy Hedera helix Yes – High  Yes – High  Yes  

Elephant’s Ears 
Philodenrdron demesticum 

 
Yes – High  

 
No  

 
No  

Philodendron oxycardium  Yes – High  No  No  

Philodendron selleum  Yes – High  No  No  

Sansevieria laurentii Yes  Yes – High  Yes  
Schidapsus aureus  Yes  Yes – High  Yes – High  

Peace Lily Spathiphyllum Yes  Yes – High  Yes – High  

 

Table 3.2 - Indoor Plant Species to Detoxify Air - Working as part of the earth's natural cycles plants are a key 
component in removing toxins from the environment. The following chart outlines indoor plants species that are 
effective in removing Formaldehyde, Benzene and Trichlorothylene from the indoor environment. 



sun 
energy 

evaporation

rain 
and snow

primary
consumer 

secondary 
consumer 

decomposers

nutrients 

producers 
(plants) 

Ecosystem Diagram Relationship of living and non-living parts. 
All matter and energy is continuously cycled within the 
system. 

Fig 3.21 Terrarium Bulb Ecosystem - includes sun energy, water, growth medium and living 
plant in an upcycled vessel and explores the relationship between these components in 
this micro ecosystem. 
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Fig 3.20



Fig 3.22 - Terrarium Bulb Details - Succulent plant, bulb vessel and clay pellet growth medium. 
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Fig 3.23 - 1:7 Terrarium Bulb Light 
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1 Compact Fluorescent bulb can replace 7 incandescent bulbs. 

1 CFL bulb uses less energy and costs less in the long run than 7 incandescent 
bulbs. The 1:7 lamp high lights the product life cycle of light bulbs and consumer 
products and the impacts of life cycle choices. 

Material consumption is 7x with the incandescent light bulb and as they quickly 
burn out in the short term and governments phase out incandescent bulbs in the 
long term they are left with no place to go except into the landfill. 

Incandescent bulbs find a new home in the bulb terrarium ecosystems living as 
part of this lamp.

The singular CFL bulb gives new life to 7 mini ecosystems like a string of planets 
around the sun. The material properties of the incandescent bulb shell give 
light to the ecosystem and allow moisture, oxygen and CO2 to circulate while 
extending the life cycle of the incandescent bulb. 

7 re purposed incandescent bulb shells are suspended with clear fishing line from 
a re purposed bulb housing and socket. The interior of the mini terrarium includes 
native Manitoba sedums grown in kiln fired clay pellet aggregate which contains 
moisture and gives the structure for the plant root base to hold on to. 



Fig 3.24 -  1:7 Terrarium Bulb Light 
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Fig 3.24 - 1:7 Light Drawing from below 



Fig 3.26 Framed Abstract Underwater Drawing 



3.7 Exploration of Design Framework - Nature Inspired Design Exploration 
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Nature inspired design is explored through the process of drawing. These 
drawings explore abstraction of natural and man-,made form and pattern. 
Abstraction shows the similarity that can be found in form and pattern. Space 
and place is challenged through the abstraction of thresholds and blending of 
boundaries. Fluid lines move into each other without division. 

Drawing allows for conventional dichotomies to be broken on paper. Line 
removes distinction focusing on abstracted pattern and form. Scale is fluid, size 
and space are not defined. Gravity and volume are not limiting factors and rules 
of convention do not have to come into play. 

The purpose of these drawings is process, not to draw 'something', there is no 
final product in sight. 'The end' is a natural pause in time, parts can always be 
added and the process does not end at pen and paper but with drawings further 
manipulated by hand and with technology. 

Value can be found in changing scale expectations and bringing fluidity to 
environmental conditions, finding inspiration and potential in detail , pattern and 
form and extending purpose by inspiring further process. 

This drawing exploration of nature inspired design concepts is a study of pattern 
and form, not limited by space , size, place or standard conventions and results 
in a sensory freedom that allows for fresh eyes and new discovery where it may 
have otherwise been overlooked. 

This ongoing study has found that by embracing sensory freedom and engaging 
in process new discovery can be found that was not predicted from the beginning. 
Designing for sensory freedom and engagement in process will allow users to 
have their own new discovery and unexpected results. 
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Fig 3.27 Framed Drawing Detail Collage 1



Fig 3.28 Framed Drawing Detail Collage 2
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Fig 3.29 Framed Drawing Detail Collage 3
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1 Replenish-able material: Wool, 

Harvested from old wool sweaters, 
saved from obsolescence,

Used to make upcycled felt
in a variety of forms,

Used for multiple purposes
relating to the interior, exterior,

and human body.  

Fig 3.30 Framed Felt Reef 
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The following material inspired design exploration explores the 
material properties and potential of wool as a material. The 
potential of wool is explored through different processes of 
felting. 

WHY - Buildings, landscape and human body relate 
to each other as two parts of the whole functioning 

ecosystem. 

WHAT- Material study of the properties of wool, life cycle 

and the process of felting. 

HOW - Making process using recycled sweaters and 
wool fibre to produce felt products that relate building, 

landscape, human body and process. 

WHEN - Exploration of time in life cycle of felt products 
made from recycled wool. 

A variety of felted species live in the felt reef, consuming the 
remains of the felting process to grow new forms. This variety 
of form and texture encourages change, growth and continued 
process. Planning over time allows materials to dictate during 
process. New forms are made from the scraps of the previous 
sewing process, providing new creative outlets at different 
stages of the projects evolution. Different colors and patterns 
become cohesive with material as the common factor. 

3.8 Exploration of Design Framework - 
Material Inspired Design Exploration 



Fig 3.31 Felt Pebbles 
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A variety of felted species live in the felt reef, consuming the 
remains of the felting process to grow new forms. This variety 
of form and texture encourages change, growth and continued 
process. Planning over time allows materials to dictate during 
process. New forms are made from the scraps of the previous 
sewing process, providing new creative outlets at different 
stages of the projects evolution. Different colors and patterns 
become cohesive with material as the common factor. 

The same form repeated over and over is boring to make and 
becomes boring to look at. During the making process different 
forms can be expressed, creativity can be expressed without 
over thinking, users have variety to engage with and the 
project can always adapt with parts added or taken away. 

Inspired by whimsy found in nature beauty is found in 
imperfection by working through the felt by hand. All of the 
different scraps from the felting process are used based on 
innate material properties to bring character to the project. 
Forms grow off of each other and give each other volume. 



Fig 3.32 Felt Material Exploration 



Suspended in a frame, the felt reef is interesting from both 
sides, showing its form and how it grew. Interesting to look 
at plus layers of function provided by embracing material 
properties, including using no new materials and materials 
that can decompose. 

Connective details either decompose or in the case of 
the frame can be easily taken apart and move on to new 
functions. Material life cycle is not only considered but future 
life is also considered by giving life to plants. 
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Conclusions 
New life is given to the old sweaters left behind by the whims of style and when 
these new objects made out of those old sweaters get old they will also get new 
life and new purpose. A new dimension is added to art, fashion and interior design 
that reflects the principles of landscape architecture in designing for the whole 
system as a process instead of final product, embracing current and future function 
through time and the dynamics of nature living systems. 

Consideration is given to end of life processes. Often overlooked, decomposition 
is as a major part of material and object life cycle and design details can embrace 
this cycle of decomposition instead of overlook it by questioning what happens 
when we are done with the objects that we use in interior space and on our 
bodies. The answer to this question can be positive or negative. 

Reclaimed material means that natural better quality material is readily available 
if only sourced out and can provide a source of inspiration for new projects and 
variety in material properties including color, pattern and texture. Reclaimed 
materials define a different approach to process and feed new life processes. 

Without these reclaimed materials new material is produced from raw materials, 
requiring energy and water for production. New products become monotonous, 
cheap and designed for planned obsolescence and lose value quickly by taking 
away from life processes with lifecycles cut short. 

Precious and untouchable materials deter process. Precious and full of potential 
can be much different things. Some of the best things renew and give life, and are 
defined by process: the trees, the grass, coral reefs, mud, rain and old sweaters. 

Mud and rain give life to mud pies. 

Life cycle is about processes more than the 
object itself. 
Process is what gives life to objects.  

Fig 3.33 Framed Felt Reef 
with Succulent Plants 
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  FUTURE use  Growth Medium

Fig 3.34 Felt Growth Medium 



  FUTURE use  Growth Medium

Growth medium provides 3 main functions for plants. 

1. Supply roots with nutrients, air and water 

2. Allow for maximum root growth 

3. Physically support the plant 

Roots grow in the porous spaces in the growth medium and these spaces allow 
for the water and air that the plants need to travel to their roots. Water carri-
ers nutrients to the plants roots and air supports the health of micro organisms 
needed for healthy plant growth. 

As water moves through these porous spaces air is also circulated. As excess 
water is drained out fresh air enters, if this excess water cannot drain the roots 
will suffocate. 

A light and fluffly growth medium will provide good aeration and 

root growth. 

The previous felt structures provide the necessary functions of growth medium 
for plants. The specific material properties of wool and felt that allow them to 
repel water and adsorb water vapour make wool and felt ideal for providing the 
ideal amount water, nutrient, and air circulation for plant growth. 
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Air 
Air filtration with plants
Operable windows and roof vents
Humidity from water filtration system 
Natural products, non-toxic low/ no VOC’s, 
Environmentally friendly cleaning products and maintenance practices 
External and Internal Dirt track-in systems 
Separately ventilated spaces 
Monitoring of CO2, temp. and humidity levels 

Temperature
Geothermal heating and cooling- raised floor distribution
Air movement with building shape, operable windows and roof vents
Radiant heating panels
Thermal mass
Plants and fabric as temp buffer
Insulating air space zones 
Tight building envelope and energy efficient windows 
In floor heating in mass for increased thermal mass properties 
Root Cellar
Fire Place 
Natural and recycled insulation 
Independent temperature control in individual spaces 
Solar tubes equipped with shades 
Sun tunnels/ Skylights 

Input/Output 
Year round food production on site ’ Chickens, Goat, Fish, vegetables, fruit, herbs, 
grains, berries, vines 
ReviPlant living edible wall systems, Wooly School Garden 
Solar off grid chicken coop and animal shelters 
Food preservation and preparation on site, and other food from local sources 
Food production with growing in greenhouses, in soil, with hydroponics and living walls 
Compost and Recycling 
Water and Plants for Filtration
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3.9 Sustainable Systems 

Potential sustainable features of this project are organized into five 
systems including water, sun, air, temperature and input/output, with 
The Living Building Challenge 2.0, 2010 as a framework for sustainable 
design, summarized in the following section. Below is a summary of the 
five systems for holistic sustainable design and the features that are 
incorporated in this project. 

Water
Rainwater collection ’ rainwater filtered (plant filtration system) for 
faucets, taps, laundry, washing. 
Rain water sculptures 
Grey water recycling for toilets, building systems, and plants 
Black water filtration with bio-swale
Storm water retention and filtration, permeable surfaces 
Efficient systems and appliances, toilets, faucets, washing machine, 
dishwasher etc. 

Sun
PV panels for solar electricity 
Day lighting, light tubes 
Plants for shade in summer, sun in winter 
Building overhang, Blinds and shades 
Energy efficient lighting, Occupancy sensors, Daylight sensors, 
Up-lighting 
Energy efficient kitchen appliances and office equipment 

Fig 3.35 Abstract Organs Drawing 
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3.10 Sustainable Design Framework 

The Living Building Challenge 2.0 is a framework for sustainable design 
and inspires the five interacting sustainable systems of this project 
referred to in the previous section.  

The Living Building Challenge 2.0, 2010, is a challenge "to all of humanity 
to reconcile the built environment with the natural environment, into a 
civilization that creates greater biodiversity, resilience and opportunities 
for life with each adaptation and development" (p.4) and will act as a 
framework for the sustainable features of this project supporting the 
goal of reconciling the built and natural environment.

The seven petals of the Living Building Challenge include: site, water, 
energy, health, materials, equity and beauty with the goal to have 
"transformative impact across all scales of development from buildings 
to site, neighbourhoods and communities" (p.6) with potential impact 
reaching an even broader global scale, achieving results from a micro 
to macro level. 

Petals impacting this project specifically include: 
01. Limits to Growth (p.16) stating that new development will only 
take place on existing grey field or Brownfield sites that are not on or 
adjacent to any ecologically sensitive habitats including: wetlands, old 
growth forest, virgin prairie, prime farmland or within the 100 yr flood 
plain. Although forest kindergarten programming takes place within a 
forest setting new development for this project will be retained within 
existing structure and developed space, having minimal negative impact 
on surrounding sensitive habitats.
02. Urban Agriculture (p.17) stating that projects must incorporate 
opportunities for agriculture appropriate to the scale of the project.  

Fig 3. 36 Wood Slices



(Petals summary continues on the following pages...) 
04. Car Free Living (p.20) stating that each new project should contribute 
to the creation of walk able, pedestrian oriented communities by not 
lowering the existing density of the site. 
05. Net Zero Water (p.21) stating that "One hundred percent of 
occupant's water use must come from captured precipitation or closed 
loop water systems that account for downstream ecosystem impacts and 
that are appropriately purified without the use of chemicals" (p.20). 
06. Ecological Water Flow (p.22) stating that one hundred percent of 
storm-water and discharge water must be managed on site. 
07. Net Zero Energy (p. 24) stating that "one hundred percent of the 
project's energy needs must be supplied by on-site renewable energy 
on a net annual basis" (p.24). 
08. Civilized Environment (p. 26) stating that every occupiable space 
must have operable windows allowing daylight and fresh air. 
09. Healthy Air (p. 27) stating that in order to maintain high levels of 
indoor air quality buildings must employ dirt track systems at entrances, 
separately ventilated kitchens, bathrooms, chemical storage, workshops, 
copy rooms, and janitorial closets, smoking prohibited on site and 
"ventilation rates must be designed to comply with ASHRAE 62 and 
equipment must be installed to monitor levels of carbon dioxide (CO2), 
temperature and humidity" (p.27). 
10.  Biophillia (p.28) stating that the project must be designed to include 
’elements that nurture the innate human attraction to natural systems 
and processes. "Each of the six established Biophilic Design Elements 
must be represented for every 2,000 m2 of the project, including: 
environmental features, natural shapes and forms, natural patterns 
and processes, light and space, place-based relationships and evolved 
human-nature relationships" (p.27). 
11. Red List Materials (p.30) stating that the project cannot contain any 
materials found on the Red List including: Asbestos, Cadmium, Chlorinated 
Polyethylene and Chlorosulfonated Polyethlene, Chlorofluorocarbons 
(CFCs), Chloroprene (Neoprene), Formaldehyde (added), Halogenated 
Flame Retardants, Hydrochlorofluorocarbons (HCFCs), Lead (added), 
Mercury, Petrochemical Fertilizers and Pesticides, Phthalates, Polyvinyl 
Chloride (PVC) and Wood treatments containing Creosote, Arsenic or 
Pentachlorophenol. 
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12. Embodied Carbon Footprint (p.31) stating that "the project must 
account for the total footprint of embodied carbon from its construction 
and projected replacement parts through a one-time carbon offset tied 
to the project boundary" (p.31).  
13. Responsible Industry (p.32) stating that advocate for third party 
certified standards for sustainable resource management and fair labour 
practices. All lumber must be Forest Stewardship Certified (FSC) or from 
salvaged sources. 
14. Appropriate Sourcing (p.33) stating that place based solutions must 
be incorporated and the project must contribute to the expansion of 
place-based regional sustainable economy and materials must adhere 
to distance restrictions. 
15. Conservation and Reuse (p.35) stating that "all projects teams must 
strive to reduce or eliminate the production of waste during design, 
construction, operation, and end of life in order to conserve natural 
resources" (p.35) and have a plan for resource conservation during all 
of these stages of the project including operation and end of life. There 
must also be dedicated infrastructure for recycling and composting. 
16. Human Scale and Humane Places (p.38) stating that "the project must 
be designed to create human-scaled rather than automobile-scaled 
places, so that the experience brings out the best in humanity and 
promotes culture and interaction" (p.38). 
18. Rights to Nature (p.40) stating that "the project may not block access 
to, nor diminish the quality of, fresh air, sunlight and natural waterways 
for any member of society or adjacent developments" (p.40).   
19. Beauty and Spirit (p.42) stating that "the project must contain design 
features intended solely for human delight and the celebration of culture, 
spirit and place appropriate to its function" (p.42). 
20.  Inspiration and Education (p.43) stating that education about 
building function and sustainable design must be provided for the users. 

These petals for sustainable design will provide a framework for this 
project to engage sensitively with the natural ecosystem and teach 
users environmental lessons while engaging with the built and natural 
environment holistically. 





Chapter 4  Site Profile   
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Fig 4.1 Abstract Fungus Drawing 

Chapter 4 discusses the specific site for this project and its 
micro and macro and indoor and outdoor characteristics through 
the exploration of site characteristics, ecosystems nodes and 
materials , texture and pattern. 



Fig 4.2 
Space,
line,
pattern 
merge. 

Traditional, 
vernacular 
and natural. 
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4.1 Site Criteria 

The Forest Commission of Scotland Forest Kindergarten Feasibility 
Study, 2009, provides site criteria for Forest Kindergarten including 
essential minimum requirements, desirable site features and optional site 
features. A summary of this site criteria for forest kindergarten is found 
in the table below. 

Essential Minimum Site Requirements  
An outdoor site with natural features including some trees and shelter 

Good cell phone reception in case of emergencies 

Accessible by walking 

Easy access within woodland 

Washroom arrangements in place 

Little or no dead wood in upper canopy 

Landowner/ manager support with permission to use natural woodland resources 

Local authority support 

School support with supportive and motivated staff 

Desirable Site Features  
Suitable woodland structures for activities e.g. Broad leaved/ mixed woodland with shrub layer 

& open areas 

Secure boundaries, little or no dangerous plants, no open water, little or no busy public access 

Site management/plan in harmony with forest kindergarten activities, 

Landowner permission for use of fires 

Trained pre-school staff and support staff for full involvement 

Optional Beneficial Features  
Accessibility by transport 

Secluded site 

Little or no litter 

No sensitive site designations for natural, cultural or built heritage.   
 

Table 4.1 Forest Kindergarten Site Criteria 



Fig 4.3 St. Norbert Arts Centre - Winnipeg, MB - On the edge of urban and rural 
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4.2 Site Profile - St. Norbert Arts Centre 

St. Norbert Arts Centre (SNAC) is the site for this specific project 
and is described as "dedicated to cultural expression, education and 
environmental stewardship, situated on a site of spiritual, cultural, 
historical and environmental significance." (http://www.snac.mb.ca/)  

Site Characteristics: 
1. Proximity and accessibility to Winnipeg
2. Natural woodland setting with prairie grassland and river ecosystems 
3. Rich culture and history and existing community connections

St. Norbert Arts Centre is located in St. Norbert, was historically a trade 
based community and is located near the junction of the Red River 
and the La Salle river on the outskirts of Winnipeg in St. Norbert. The 
Trappiste monks lived on this site for 86 years working in the fields and 
the forest. The first monastery was built in 1892 and between 30 and 45 
monks lived on site running a prosperous agricultural operation including 
a sawmill, forge, apiary, cheese house, bakery and greenhouses.  The 
monks sold meat, dairy products, honey and cheese to the community 
and also worked as gardeners, carpenters, ironworkers and decorative 
artists.

 In 1975 the monks left this location for a more secluded rural location and 
by 1978 most of the buildings had been taken down on site with only the 
monastery and guest house remaining. In 1983 most of the remaining 
monastery was destroyed by fire. The site has now been restored to 
highlight the beauty of the ruins. Inspiration can be found in the site 
history and the monks holistic life cycle and use of the land on site to 
meet their basic needs. 

SNAC has been designated as a heritage site and continues to function 
in a holistic way.  Diverse cultural and artistic projects take place on site 
as well as sustainable gardening, a solar greenhouse, spirit gardens and 
butterfly gardens. Many workshops are offered on site as well as a café 
and gallery space rental. 



ADDITIONAL Elements on Site
1. Guesthouse 

2. Traditional Ceremonial Grounds 
3. Fire Circle 
4. Ground Roots Cafe Kitchen 
5. Meditation Garden 6. Butterfly Garden 
7. Greenhouse 
8. Orchard 
9. Spirit Garden 
10. Peace Pagoda/ Stupa
 11. La Salle River 
12. Riverbank 
13. Grotto 
14. Former Trappist Monk Graveyard
15. The Trappist Monastery Chapel Ruins
 16. Marian Garden 

Fig 4.4 Natural Textures



Trappist Monastery

St. Norbert Arts Centre Building 

Site Entrance + Parking 

Main Road to Site 

Southwood Golf and Country Club 

St. Norbert 

Fig 4.5a Main Site Components 

St. Norbert Arts Centre and adjacent site,
 including forest, river and grassland ecosystems. 

Located just outside St. Norbert and Winnipeg, Manitoba. 

103Fig 4.5b Main Site Components

Fig 4.4 Natural Textures



Winnipeg

St. Norbert Arts Centre 

St. Norbert Arts Centre 

Fig 4.6 Context Map 
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riv
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forest 

grass 

Fig 4.8 Ecosystem Nodes 

forest - woodland ecosystem, bordered by river, road and built site 

river - river ecosystem, border by forest and grass edge, part of water system 

grass - natural prairie plants and views to prairie land, bordered by road and river, 

              with Trappiste Monastery at the heart of the three nodes. 

connections to city of Winnipeg St. Norbert and surrounding communities, and Winnipeg School 
Division and Daycares, by car, public transit (to St. Norbert), foot and bike. On site links with St. 
Norbert Arts Centre program in arts, horticulture, history and sustainability. 

Fig 4.9 Built Environment Details 





4.3 Site Material Study 

Built and natural materials on site are studied based on the framework 
on nature inspired design, systems inspired design and material inspired 
design. St. Norbert Arts Centre is rich in diversity of materials, pattern 
and texture. 

Sitting on the edge of urban and rural the site experiences a mix of 
natural conditions and has been influenced by time. Traces of the former 
inhabitants are left on site, showcased in materials from different time 
periods and in different conditions, left by the monks that once inhabited 
the site and now the golf course that borders the site. Farmland that 
once existed on the edge of the site, which began as native prairie 
grassland is now the Southwood Golf and Country Club.

 The most dominant characteristics of the site are still natural. Natural 
material, color, pattern, texture and form interacts with the built 
environment, new and old. Man-made material on site has become part 
of the site as time goes by as nature begins to grow into it and around it 
and it shows signs of age with the passing seasons and weather. 

Natural plant species are abundant and diverse along with the animal 
ecosystems that they support. The site has experienced many changes 
throughout history the materials on site tell its story. The trees have 
begun to merge with the stone left on site by the monks. 

Balance can be found between built and natural with wild conditions still 
occurring on the outskirts of the site and the history and heritage of the 
site embraced in the conservation of its built form. 

Fig 4.10 Built, Natural and Historical Site Conditions 
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Fig 4.11 Natural Patterns, Textures, Colors and Conditions on site - Diversity is embraced 
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Fig 4.12 - The site character continues to change with the seasons embracing changes in color, pattern 
and texture. The built environment includes natural and conserved materials and acts in harmony with 
the natural environment highlighting the same qualities of repetition and pattern that can also be 
found in nature. 
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Fig 4.13 - With time thresholds between built and natural are diminished and built and natural form be-
ing to merge through life's process of growth. Pattern and texture are enriched through environmental 
interaction between all parts of the system down to the finest scale. 
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Chapter 5  Program 
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Fig 5.1 Abstract Fungus Drawing 

Chapter 5 outlines the users profiles for this project, and program 
including summary of user activities, spaces , spatial requirements 
and occupancy requirements.   



Fig 5.2 Fluidity between built, natural and living, Line and pattern. 
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5.1 User Profile 

This project provides different option for children and parents of children 
in the Winnipeg area looking for kindergarten and early childhood 
education with an environmental, systems thinking, learner-centered 
approach. This approach to education gives children access to learning 
about the natural environment but also learning about interaction 
between built and natural systems and opportunities for personal 
development. 

Students will be in the kindergarten and early childhood education 
age group, between the ages of 3 and 6 years of age. Potential 
primary users include 45 students, ages 3-6 years, 10 teachers, 1 Food 
Supervisor/ Instructor responsible for overseeing garden maintenance, 
1 Maintenance Person, including animal maintenance and cleaning, and 1 
Director responsible for administrative tasks. 

Programming could expand to include elementary school aged children 
to supplement elementary school classes. 

Students will have access to the natural outdoor environment in all 
seasons and in all weather conditions as well as access to seasonal 
variation from the interior environment. 

Secondary users will include teachers and forest Kindergarten directors 
as well as support staff for administration, food preparation, and 
gardening, cleaning and maintenance. Parents, guardians and families 
will also be involved in the program. The forest kindergarten typology 
includes connections to the community and community programs. 



Fig 5.3 Characteristics of natural' and 'man-made' line blend. 
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Basic Needs  Physical Needs  Psychological and Sensory Needs  
Access to healthy food, 

snacks and meals 

Shelter from the elements 

and protective clothing 

Safety and boundaries 

Time and space to nap 

and rest 

Access to information 

Space for making projects 

and crafts and using tools 

Personal space and group 

spaces 

Messy and clean spaces 

Physical Activity 

Access to outdoors 
Multi- sensory engagement  

Personal development opportunities  

Child-centred learning  

Encouragement of multiple learning styles 

Participation in the natural environment  

Clear boundaries and routines set by 

teachers  

 

 

 Table 5.1 - Summary of User Needs 

5.2 User Needs 
Users basic needs, physical needs and psychological and sensory needs are summarized in the 
following table. 



Fig 5.4 Line and ink flow into nature. 
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5.3 Occupancy - Minimum Space Requirements 

As per Best Practices Licensing Manual for Early Learning and Child Care 

Centres, 2005. 

Outdoor Space: Min 7 m2 per child 

Sleeping Space: Min 2.3 m2 per child 

Indoor Space: Min 3.3 m2 per child

Should strive to provide use able play space of 3.7 to 4.6 sq m to maximize 
interaction and development

Fig 5.4 Line and ink flow into nature. 



Fig 5.5 Volume constructed line and flattened nature. 
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5.4 User Activities
User activities will take place both indoor and outdoor and include learning 
and play tasks, material inspired activities, growing food and participating 
in food preparation and eating as a group as well as personal hygiene 
and napping and resting. Students will participate daily tasks including in 
growing plants, preparing meals, small tasks to maintain building systems, 
composting, recycling, waste removal and energy conservation. 

Users will be broken into smaller learning groups with teachers and use 
spaces in large and small groups. Individual and group activities will be 
encouraged. Students will have room to explore freely and direct their 
learning within a dynamic flexible environment. Children will learn from 
elements of nature including time, life-cycle, weather, growth, scale, size, 
structure, pattern, color, texture and ecosystems. 

Food will be grown indoors and outdoors with students helping instructors 
to maintain the garden with water and weeding, planting new plants, 
harvesting from the garden and preparing food to eat inside and outside. 

Students will participate in child-directed experimental making and 
projects, material exploration and any projects the users can come up 
with. 

Learning and play equipment includes homemade/ handmade/ reused/ 
recycled/ re-purposed, books/ mini Library, household equipment, tools, 
dolls/animals, and food/cooking/eating. 

Fig 5.5 Volume constructed line and flattened nature. 
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Child Directed Activities from Forest Kindergarten  
Making a den or shelter, exploring sound, mini beast hunt, texture hunt, bird watching, texture rubbings, recording 

bird calls, building a rope swing, constructing a pulley system, camouflage, color matching, printing with natural 

pigments, making kites, light and shadow, reflections, natural collages, whittling, weaving, sculptures, using tools, hide 

and seek, sketching, lighting a fire, cooking, charcoal observations, making feely bags, identifying plant and tree 

varieties/parts, mud pies, wild flower hunt, shape hunt, mapping, tying knots, using a compass, pond dipping, tidying 

up, eating as a group, reflection time, forest school book club, scaling log piles, in/out of ditches, climbing trees, 

walking, running, and rolling down hills. 

 
Spatial Implications  
Semi-sheltered conditions to experience the elements  

Risk controlled environment  

Spatial boundaries to control risk  

Space to nap and rest  

Workshop space  

Child scaled work spaces and tools  

Storage for clothing and extra protective layers 
 

Table 5.2 - Child Directed Activities from Forest Kindergarten that take place in this space 

Table 5.3 -  Specific Skills Learned through User Activities 

Physical  
Skills  

Strength, Balance, Physical Awareness, Manual Dexterity, Coordination, Negotiating terrain 

Practical  
Life Skills  

Comparisons, Drawing, Collecting, Recording, Modelling, Researching, Drama, Planning, Engineering, 

Counting, Pattern Recognition, Recycling, Cooking, Sustainable Behaviour, Route Selection, Taking 

Care of Nature and the environment, Making Connections, Writing, Investigating, Using Tools 

Social and Group 
Skills  

Taking turns, Sharing, Team Work, Models of behaviour, Anticipation of thoughts and actions of others, 

Communication, Role Play 

Personal and 
Psychological 
Skills  

Listening, Vocabulary, Building confidence, Individual exploration, Perseverance, Goal definition, 

Concentration, Self-Awareness, Character Development, Risk Assessment 

Sensory Skills  Tasting, Smelling, Observing, Tactile Sensitivity, Depth Perception 

 
Fig 5.6 - Dot 



Fig 5.7 Dot, line, color. 
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5.5 Program 

Program for Inside/Outside Forest Kindergarten will support the outdoor 
program of the traditional Forest Kindergarten typology, food production 
and user interaction with built and natural systems. 

Activities will take place outdoors in all seasons and weather conditions 
except for the most extreme reducing the amount of square footage 
required in interior space for activities and supporting sustainable design 
principles reducing the overall footprint of built space. 

Spaces include food production, food preparation, learning and play, 
pass through and personal storage, display, resting, hygiene and 
administration. 

Table 5.4 on the following page summarizes the spaces included in the 
program and the parts necessary for these spaces, total square footage, 
activities, level of connection to outside, and description of spatial 
characteristics.  



Space Parts  Sq. Ft.  Activities  Connection 
to Outside  

Spatial Qualities  Description  

GLASS 
ENTRANCE 
and OFFICE 

Entrance and Office 
for one Director to 
oversee function. 

430 Entry, Visual 
Access to students 
and entrance.  
Work Space for 
one person.  

MEDIUM/  
HIGH 

Adult space, 
Views and Access 
for security, 
Flexible 
workspace. 

Entrance with access on three sides. Views of 
entrance to meet visitors. Adjacent to kids storage.  
Private office space for one person to oversee 
operations. Access to phone, computer and student 
contact information. Access to natural light and 
ventilation. Access to phone and student information 
for emergencies. 

KIDS 
STORAGE 
 

Storage for Kids to 
hold seasonal clothing 
and personal items, 
Gallery space to 
display kids work.  
 

650 Personal Storage, 
Circulation, Visitor 
Space, Boundary 
Space, Group 
Space 

HIGH Kid Scale, Fluid, 
Open, Bright, 
Active, Personal, 
Flexible, 
Interactive,  

Hooks on walls for clothing, shoe storage space and 
personal storage cubbies. Adjacent to gallery, with 
privacy for students. Adaptable vertical display area, 
hanging display. Access to natural light and ventilation. 
First impression of interior space and entry for visitors. 

GREEN 
HOUSE, 
ENCHANTED 
FOREST, 
SEED 
CATHEDRAL 

Food Production and 
Supporting Activities, 
Hydroponic Vertical 
Gardens, 
Soil Garden,  
Water collection  
Compost  
 

2000 
 

Growing food 
year round,  
Rain water 
collection,  
Learning activities  

HIGH  Natural, 
Interactive, 
Highlights systems 
and processes, 
open, bright, 
access to light, 
diverse, simple  

Soil Garden Plots in ground and planter boxes.  
Compost for stages of composting.  
Hydroponic vertical gardens, suspended plants, 
energy efficient artificial lighting system, can also light 
interior space, water supply or watered by hand. 
Mixed within spaces. Access to natural light. Seed 
Storage and Collection, Space to reflect. Circulation.  
Soil Garden, Water Collection and Compost outside.  
 

       

Fig 5.8 Abstract Eyeball Muscle Drawing  

Table 5.4 Program - Summary of Spaces 
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Space Parts  Sq. Ft.  Activities  Connection 
to Outside  

Spatial Qualities  Description  

GLASS 
ENTRANCE 
and OFFICE 

Entrance and Office 
for one Director to 
oversee function. 

430 Entry, Visual 
Access to students 
and entrance.  
Work Space for 
one person.  

MEDIUM/  
HIGH 

Adult space, 
Views and Access 
for security, 
Flexible 
workspace. 

Entrance with access on three sides. Views of 
entrance to meet visitors. Adjacent to kids storage.  
Private office space for one person to oversee 
operations. Access to phone, computer and student 
contact information. Access to natural light and 
ventilation. Access to phone and student information 
for emergencies. 

KIDS 
STORAGE 
 

Storage for Kids to 
hold seasonal clothing 
and personal items, 
Gallery space to 
display kids work.  
 

650 Personal Storage, 
Circulation, Visitor 
Space, Boundary 
Space, Group 
Space 

HIGH Kid Scale, Fluid, 
Open, Bright, 
Active, Personal, 
Flexible, 
Interactive,  

Hooks on walls for clothing, shoe storage space and 
personal storage cubbies. Adjacent to gallery, with 
privacy for students. Adaptable vertical display area, 
hanging display. Access to natural light and ventilation. 
First impression of interior space and entry for visitors. 

GREEN 
HOUSE, 
ENCHANTED 
FOREST, 
SEED 
CATHEDRAL 

Food Production and 
Supporting Activities, 
Hydroponic Vertical 
Gardens, 
Soil Garden,  
Water collection  
Compost  
 

2000 
 

Growing food 
year round,  
Rain water 
collection,  
Learning activities  

HIGH  Natural, 
Interactive, 
Highlights systems 
and processes, 
open, bright, 
access to light, 
diverse, simple  

Soil Garden Plots in ground and planter boxes.  
Compost for stages of composting.  
Hydroponic vertical gardens, suspended plants, 
energy efficient artificial lighting system, can also light 
interior space, water supply or watered by hand. 
Mixed within spaces. Access to natural light. Seed 
Storage and Collection, Space to reflect. Circulation.  
Soil Garden, Water Collection and Compost outside.  
 

       Continued on Next Page...   

Table 5.4 Program - Summary of Spaces 
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KITCHEN  Adult prep space,  
Kid Scale work space,  
Recycling and 
compost station,  
Root Cellar,  
Pantry and Storage,  
Communal Multi 
Purpose Eating Space  

1200 
 

Cooking, Baking 
and Preserving 
with ingredients 
from site, 
Seasonal food 
storage, Clean up, 
Indoor Eating and 
Learning 
Activities, 
Communal Space  

MEDIUM Natural, 
Interactive, 
Communal, 
Highlights systems 
and processes, 
Mixed Scales, 
Bright, Functional, 
Open to other 
spaces and views  

Adult prep space includes stove and sink, adult height 
counters and above counter storage. Sliding doors 
close off.  
Kid scale counter tops and work tables with stools. 
Access to drip dish rack and communal wash-up sink.  
Recycling station with bins/ cupboards to sort.  
Underground/Cold root cellar to store root vegetables 
and preserved food. Easily accessible shelves.  
Pantry accessible by adults and kids to hold food with 
fridge and freezer inside.  
Multi purpose eating space that con double as extra 
work space for the kitchen or group activity space 
when the kitchen is not in use.  
Efficient appliances and plumbing fixtures. Grey water 
recycling and rainwater collection. Access to natural 
light and ventilation.  

MAKING Kid Scale Work space,  
Communal Wash Up 
Sink,  
Tool and Material 
Storage  
 

550 
 

Messy, Hands on 
Making Activities, 
Crafts, and Play  

MEDIUM Imaginative, 
Interactive, Open, 
Mixed Heights, 
Views, Diverse, 
Loud and Messy  

Kid height counter and table work space with stools. 
Communal wash up sink for hand washing and clean up 
for activities. Hanging storage and storage cubbies of 
different sizes for kid accessible storage. Closed off 
storage cupboards, shelves and hanging for adult 
accessible storage. 
Storage for tools and materials of different sizes.  
Access to natural light and ventilation.  

       

Table 5.4 Program - Summary of Spaces 
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KITCHEN  Adult prep space,  
Kid Scale work space,  
Recycling and 
compost station,  
Root Cellar,  
Pantry and Storage,  
Communal Multi 
Purpose Eating Space  

1200 
 

Cooking, Baking 
and Preserving 
with ingredients 
from site, 
Seasonal food 
storage, Clean up, 
Indoor Eating and 
Learning 
Activities, 
Communal Space  

MEDIUM Natural, 
Interactive, 
Communal, 
Highlights systems 
and processes, 
Mixed Scales, 
Bright, Functional, 
Open to other 
spaces and views  

Adult prep space includes stove and sink, adult height 
counters and above counter storage. Sliding doors 
close off.  
Kid scale counter tops and work tables with stools. 
Access to drip dish rack and communal wash-up sink.  
Recycling station with bins/ cupboards to sort.  
Underground/Cold root cellar to store root vegetables 
and preserved food. Easily accessible shelves.  
Pantry accessible by adults and kids to hold food with 
fridge and freezer inside.  
Multi purpose eating space that con double as extra 
work space for the kitchen or group activity space 
when the kitchen is not in use.  
Efficient appliances and plumbing fixtures. Grey water 
recycling and rainwater collection. Access to natural 
light and ventilation.  

MAKING Kid Scale Work space,  
Communal Wash Up 
Sink,  
Tool and Material 
Storage  
 

550 
 

Messy, Hands on 
Making Activities, 
Crafts, and Play  

MEDIUM Imaginative, 
Interactive, Open, 
Mixed Heights, 
Views, Diverse, 
Loud and Messy  

Kid height counter and table work space with stools. 
Communal wash up sink for hand washing and clean up 
for activities. Hanging storage and storage cubbies of 
different sizes for kid accessible storage. Closed off 
storage cupboards, shelves and hanging for adult 
accessible storage. 
Storage for tools and materials of different sizes.  
Access to natural light and ventilation.  

       Continued on Next Page...   
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- Inside Space to support and enhance the outdoor relationship that Forest Kindergarten provides.   
 
 
 
 
 
 

REST AREA  Sleeping and Resting 
Space for 15 

400 
 
 

Winding down, 
resting and 
napping.  

LOW Dark, Warm, 
Relaxing, 
Peaceful, Magical, 
Challenges Scale, 
Cozy, Quiet, 
Insulated 

Wool environment with pebble floor and pebble pillows.  
Solar system in ceiling. Curtains to insulate for sound 
and light.  
 

W/C Washroom Facilities for 
Kids and Adults  

500 
 

Toilets and 
Handwashing  

MEDIUM/ 
HIGH  

Mixed Scales, 
Highlight 
Sustainable 
Systems, Natural 

Indoor and Outdoor washroom facilities. Child and 
adult scale toilets and sinks. Composting toilets and 
efficient toilets and fixtures, grey water recycling 
system and rainwater collection.  
Access to natural light and ventilation. 

SYSTEMS  Garden and 
maintenance, 
Systems.  
 

400 Storage and 
Maintenance 
Functions  

 Adult Space Only  Storage for garden and access to systems for 
maintenance.  

Table 5.4 Program - Summary of Spaces 

Indoor Space supports the outdoor relationship 
that forest kindergarten provides. 
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Table 5.4 Program - Summary of Spaces 

 
 
 
 
 
 
 
 
 
 

- Inside Space to support and enhance the outdoor relationship that Forest Kindergarten provides.   
 
 
 
 
 
 

REST AREA  Sleeping and Resting 
Space for 15 

400 
 
 

Winding down, 
resting and 
napping.  

LOW Dark, Warm, 
Relaxing, 
Peaceful, Magical, 
Challenges Scale, 
Cozy, Quiet, 
Insulated 

Wool environment with pebble floor and pebble pillows.  
Solar system in ceiling. Curtains to insulate for sound 
and light.  
 

W/C Washroom Facilities for 
Kids and Adults  

500 
 

Toilets and 
Handwashing  

MEDIUM/ 
HIGH  

Mixed Scales, 
Highlight 
Sustainable 
Systems, Natural 

Indoor and Outdoor washroom facilities. Child and 
adult scale toilets and sinks. Composting toilets and 
efficient toilets and fixtures, grey water recycling 
system and rainwater collection.  
Access to natural light and ventilation. 

SYSTEMS  Garden and 
maintenance, 
Systems.  
 

400 Storage and 
Maintenance 
Functions  

 Adult Space Only  Storage for garden and access to systems for 
maintenance.  

Nurture the seeds, play in the dirt. 

  Enjoy the fruits of our labour. 

Run in the trees, feel the wind, make mud pies. 

   Lay in the grass, Look up at the stars. 

     Splash in the water. 

Welcome friends. 

      Watch the sunset. 





5.6 Spatial Adjacencies 

The following spatial adjacencies diagrams summarizes the adjacencies required for the 
spaces outlined in the program table on the previous page, showing connections between 
spaces and access to the outdoors. The triangulated edges on the diagram show where 
spaces are connected to the outdoors, physically or visually. Solid lines highlight circulation 
between spaces and dotted lines show visual connections between spaces. 
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1. 

2. 

3. 

4. 5.  

6.   

7.  

9.   

8.   

1. Food Production 
2. Food Preparation 
3. Making
4. Display 
5. Kids Storage
6. Resting 
7. Administration 
8. Public Entrance 
9. Kids Access to Outside 

Fig 5.10 Spatial Adjacencies Diagram 
Opposite Page Fig 5.9 Abstract Eyeball Muscle Drawing 
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Fig 6.1 Abstract Interior 
          Perspective 
         - Entrance Ramp 

Chapter 6 outlines the design process, theoretical approach as 
it specifically applies to the final design and overviews the final 
design project. 
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6.1 Process and Development 

Section 6.1 highlights the process of
development of the final design stage 
of this project through hand drawing and 
visual explorations. 

Fig 6.2 Side Section 
            Process Drawing 
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Fig 6.3 Process Section Drawing 
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Fig 6.4 Abstract Interior Perspective
            - Enchanted Forest View 
Fig 6.5 Section Edge Process Drawing 
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Fig 6.6 Abstract Interior Perspective - Greenhouse
FIg 6.7 Process Section Drawing  

Fig 6.8 Process Site Plan Drawing 





149

Fig 6.9 Abstract Interior Perspective - Entrance 
Fig 6.10 Entrance Process Drawing 
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Fig 6.11 Abstract Seed Cathedral Perspective 
Fig 6.12 Seed Cathedral Process Drawing 
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6.2 Theoretical Discussions 

Section 6.2 reintroduces the previously mentioned theories, Nature 
Inspired Design, Systems Inspired Design and Material Inspired Design, 
as they specifically pertain to the following design project. 

Fig 6.21 Seed Cathedral Ceiling Process Drawing 
Fig 6.22 Abstract Seed Cathedral Ceiling Perspective 



LEVEL 0 

LEVEL 1 

Fig. 6.23 Theory Plan 
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Nature Inspired Design - THEORY: The 7 Attributes of Nature
                                         THEORIST: Herwig and Gregory 

1] Environment to evoke implications of nature 
2] Natural Elements abstracted in the interior environment 
3] Reduced division between built and natural, 
   permeable thresholds between interior and exterior. 

Systems Inspired Design - THEORY: The 5 Laws of Ecology 
                                           THEORIST: Commoner 

1] Users are taught life cycle implications
2] Building systems are in constant process 
3] Flexible and durable space 
4] Building systems that enhance the natural ecosystem 

Material Inspired Design - THEORY: The 7 R's of Sustainability 
                                           THEORIST: Pollack and Pilote 

1] Material usage chosen based on sustainable features and  life cycle implications 
2] Re-purposed and re-used materials 
3] Interactive building systems 

Fig. 6.23 Theory Plan 
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6.3 DESIGN - In-Between Space 

Section 6.3 highlights the design for this project in its finalized state, 
starting with the site intervention and moving through from macro to 
micro scale. 

Fig 6.31 Seed Cathedral Wall 



Fig, 6.33 Site Intervention - View from South forest corner 
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Fig, 6.33 Site Intervention - View from South forest corner 

       

Fig 6.32b SITE PLAN 

The impacts of forest kindergarten are felt as users move through the site from macro to 
micro, starting with the location of the final intervention. The final site intervention is located 
on the forest edge beside the existing guesthouse on what was previously an under-utilized 
parking lot. Parking is redirected to the first parking lot, reducing vehicle traffic away from the 
guesthouse and bringing life back to the forest edge. 

N

Fig 6.32a SITE PLAN with context  

DROP OFF AND 
ACCESSIBLE PARKING 

VEHICLE ACCESS 
(leads to main parking lot) 

GUESTHOUSE 

GARDENS 

PATH TO FOREST 

TO GARDENS AND 
MONASTERY 

TO RIVER 

IMPACTS OF F.K.G. 

confidence 
social skills

language & communication 
motivation & concentration 

physical skills
knowledge & understanding 

new perspectives 
ripple effect 



Fig 6.34 South Corner Exterior View 
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Fig 6.35 South Corner Exterior View 

Nature Inspired Design, Systems Inspired Design and Material Inspired 
design work together to the further the lessons of forest kindergarten 
taught on site. The built intervention mimics the dynamic skin of a creature 
crawling into the forest. The skin wraps the interior skeleton and layers 
of space between and below are formed. At the forest end a tree grows 
through the structure, the spaces between the alternating slats allow 
for the branches of trees to gradually intertwine with the skin. Dynamic 
shadows change throughout the day and will also change as the trees 
intertwine with the skin over time. Bird feeders hanging provide another 
micro-ecosystem layer under the creatures belly. Nature, systems and 
materials all interact to enhance the forest kindergarten experience and 
reduce dichotomy between inside and outside. 

nature inspired design + systems inspired design + material inspired design



All members of the SNAC community and broader community in general can benefit from this 
intervention. The parking lot is renewed as part of the ecosystem and adds to the site function 
providing more plant life and less vehicle traffic and emissions. The view from inside the guesthouse  
is changed with the dynamic building skin and new activity taking place on site. Function also allows 
for the potential of the building to be used by artists on site and to supplement the guesthouse 
function. 

The site will remain quiet in the evenings and on weekends with activity mainly concentrated 
weekdays and dispersed across the overall site with the built intervention acting as a landing pad 
between activities, based on the idea of the forest path.

Many paths and routes are possible inside and out, with activities taking place along the way giving 
students the ability to make decisions for themselves and freely engage with the environment. 
Space changes with the day and weather as shadows move along the skin like a sundial. The 
North fin wall is thick to shelter against the elements with the South facing wall open to receive 
light and warmth but also shaded from the high summer sun. Height levels change as you move 
along the path with the horizon line changing.  Views are distorted with the forest view framed. 
Height compresses on Level 0 as you move towards the forest end to increase the impact of the 
height of the tree canopy and open sky. 

Layers provide a safe sense of freedom for students. Movement is contained without being closed 
in with thresholds on site channelling movement. 

IMPACTS OF F.K.G. 

confidence 
social skills
language & communication 
motivation & concentration 
physical skills
knowledge & understanding 

new perspectives 
ripple effect 

Modern technology like GPS can also allow students to have a 
more nostalgic sense of freedom. Small groups allow for more 
exploration which reflects the program of forest kindergarten 
and the open forest experience and sense of freeness that 
goes along with this experience. 

Views follow the rhythm of the creatures skin to the forest 
edge and umbrella lily pads provide micro-shelters that can 
move anywhere on-site for shelter from the elements or to 
get some alone time. 



Fig 6.36 SOUTH ELEVATION 

Fig 6.37 North Corner Exterior View 
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Fig 6.38 EAST ELEVATION  

Fig 6.39 WEST ELEVATION  

Fig 6.40 NORTH ELEVATION  
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Fig 6.42 EXTERIOR ISO - South View  

Fig 6.41 EXTERIOR ISO - North View  



Fig 6.44 INTERIOR ISO - Level 0 

Fig 6.43 INTERIOR ISO - Level 1

The function of the built intervention is based on the idea of the forest path, with activities taking place along 
the way to support outdoor activities. Places to plan and reflect, pack a picnic lunch, warm up or cool off, rest 
and un-wind, change clothes, collect supplies and materials, and research and review.  This approach gives 
students the ability to form their own experiences while engaging with the environment, furthering the impacts 
of forest kindergarten. 
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Fig 6.45 LEVEL 1 PLAN 

Fig 6.46 LEVEL 0 PLAN 
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Fig 6.47 INTERIOR ISO - Level 0 

Ramp up to 
grade level 

REST
SPACE 

KIDS STORAGE 

OFFICE 

GLASS ENTRANCE 

10’   5’   1’   



Fig 6.48 LEVEL 0 PLAN 
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OPEN KITCHEN 

DRIP DISH RACK 

COMMUNITY TABLE 

AQUARIUM 
WALL 

SYSTEMS RM. W/C W/C

Ramp up to 
grade level 

BIOSWALE WALL 

CLOSE-ABLE KITCHEN SUPPLIES

Work Space under the trees 

REST
SPACE 

KIDS STORAGE 

note: ramp  above 

FOREST  
ACCESS

SHADED
AREA
UNDER 
THE 
BELLY 

Cold 
Storage

Recycling 

Students have the opportunity to engage with the ecosystem by being in the forest but this 
project also takes this experience further by allowing children to learn how plants grow and 
nurture them in this process. 

Plants filter the air inside and operable windows on 3 sides allow fresh air to pass through with 
the skin providing a buffer layer to shelter these openings. Material and furniture and clean-
able and non-fussy. The whole building could potentially be hosed off after a busy day. 

N

MAKING



Fig 6.49 INTERIOR ISO - Level 1

GLASS ENTRANCE 

OFFICE  

Ramp to Level 1  

KIDS STORAGE 

Ramp to Level 0  

KIDS STORAGE 

10’   5’   1’   



Fig 6.50 LEVEL 1 PLAN 
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SEED CATHEDRAL

ENCHANTED FOREST   

GREENHOUSE    

Slide and Ramp to 
Forest Floor   

Slat floor open to belowSlat floor open to below

FOREST BALCONY 
WATER WALL 

When students would prefer more shelter this space provides opportunities for 
supplementary activities to being outside in the forest.   These activities include 
preparing and eating food, growing and nurturing plants, harvesting produce, 
collecting and saving seeds, compost and recycling, projects with plants and plant 
waste and projects with recycled and natural materials. In the cold, snow, rain or heat 
shelter is also provided in the building skin, on the forest balcony and under the belly. 

IN THE SKIN 

N



Fig, 6.51 Enchanted Forest View 

Students pass through the enchanted forest as a direct path back to the forest end, they can stop and pause, 
access the greenhouse and seed cathedral or move back and forth to Level 0. Volume is defined without 
obstructing views so students can have a sense of freedom while still being supervised. 
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Fig, 6.51 Enchanted Forest View 

Fig, 6.52 SECTION 1 

Fig, 6.53 SECTION 2

1 2 3 4 5 6 7

1 2
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Fig, 6.55 Indoor Bioswale Elevation  

Fig, 6.54 Level 0 and Bioswale View 
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Fig, 6.56 SECTION 3 

1 2 3 4 5 6 7

Furniture in the space is either one of a kind or modular furniture that can be reconfigured and is also transported 
more easily and can be produced to reduce waste. Materials include wood, metal, stone and concrete. All 
materials are natural or recycled and can be recycled. Soft furniture is made from recycled natural wool felt that 
can also be easily cleaned. Furniture is multi-purpose and can be moved around the space, between inside and 
outside, including the umbrella lily pads. 

Furniture is durable and can be repaired. Materials like wood and metal are also chosen because they age 
gracefully gaining character and patina. Parts of modular furniture can be replaced if needed without replacing 
the entire furniture piece. At the end of its useful life for this project all of the furniture can move onto another 
purpose or be easily recycled, with no glue joints. 

S3



Fig, 6.57 Entrance Ramp View 

Students enter through the bright glass encased main entrance and can go down to Level 0 or up to Level 1 
with a sloped path on each side of the entrance. The office is situated in the middle of the entrance for students 
to check in and staff to have constant visual access. Students move along the sloped path where they can 
leave their belongings or put on layers to go outside. 
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Fig, 6.57 Entrance Ramp View Fig. 6.58, 6.59 Entrance Ramp View   



Fig, 6.60 Enchanted Forest View 
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Fig, 6.60 Enchanted Forest View 

Fig, 6.61 Enchanted Forest Elevation

The indoor tree canopy is dynamic and adaptable. It changes the volume of space and also brings the upper 
volume of height into focus. Just like the forest canopy changes with the seasons the indoor forest canopy 
changes as students hang their art, projects and whatever their imaginations come up with. This canopy 
provides an outlet for artwork that is produced and a reason to be constantly creative and working on new 
projects. Student work and creativity is highlighted everywhere in the space and the space changes as new 
students come and go. Visitors also become immersed in this spirit of creativity as they move through the 
space. The fluctuating interior height levels the canopy provides gives students the choice of being in more 
open height spaces or relaxing under the leaves in the lower forest groves. 

Light comes from the ceiling and daylight from outside but another level of light is suspended from the 
canopy layer. This layer of light provides the dual purpose of lighting individual spaces under the canopy 
while also providing the right spectrum of light for the plants growing in and around the canopy. 

The jar covers on the lights are another way to extend the life of the jar and highlight its inherent material 
properties. These jars can also be unscrewed and replaced with any other option of upcycled light cover 
with the jars moving onto another use. 



Fig, 6.62 Greenhouse View  

Students move through the cleansing bright space of the seed cathedral where they can pause and reflect 
and move into the greenhouse. Plants are nurtured at all stages of life in this space and move from here to be 
planted on site. Under the main counter seedlings grow in a glass enclosed egg crate 'hatchery'. Plants grow 
on the ceiling and wall grids like microbes merging with the buildings form. 

The soul of the plants connect our being to the natural cycles of the ecosystem. Food has transcendent power, 
giving the body energy and healing with layers of depth to discover. 
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Fig, 6.62 Greenhouse View  

Fig, 6.63 Seed Cathedral Ceiling 

Fig, 6.64 Seed Cathedral Elevation

the seed cathedral:
to cleanse and remember the roots, the earth and the grandparents,      
                                                    the seeds are the wise elders, 
                                                    every part of being recycled into a tiny life giving parcel.   



Fig, 6.65 Level 0 View 
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Fig, 6.66 Drip Planter Elevation 

Fig, 6.67 Supplies Area Elevation 

The Drip Planter provides a community sink for student use 
with shelves where dishes can dry and recycle the drip water 
back into non-edible plants, highlighting the amount of water 
that can be optimized from this one simple step. Students can 
also store their own individual drinking containers to wash and 
reuse throughout the day. 



Fig, 6.68 Kitchen View 
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Fig, 6.69 Kitchen Elevation 

The kitchen is a space for students to use in a real way to participate in producing simple, fresh food. 
Students have the opportunity to eat their produce fresh and make it into different things like bread, baking, 
preserves, pickles, sauces and natural dyes. Kid and adult work spaces are mixed with lower kid height work 
stations and an adult oriented kitchen that can be closed off behind sliding barn doors. The limited entry 
point also limits access and overcrowding, students can take turns and watch. 

Students have real responsibilities as part of the group to help get lunch and snacks ready and the opportunity 
to be further engage in the life cycle processes of growing plants and food and learn responsibility. 

Activity is student-directed and not predefined. Spaces are flexible so that students can be inspired to 
make anything and discover the potential of materials. Some smaller spaces limit the number of users while 
larger spaces allow for bigger groups and more movement. Groups can separate within spaces and work 
together or apart. 



Fig, 6.70 Aquarium Wall View 
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Fig, 6.71 View Through Aquarium Wall Fig, 6.72 Aquarium Wall Elevation 

Behind the aquarium wall is a ledge hidden in a felt grove where students can go to nap and rest in a kid 
scale space. This space is divided from the activity of the kitchen by the aquarium wall. The aquarium wall 
provided a visual boundary without completely blocking sight lines and also provides gentle white noise. An 
aquaponic snail micro-ecosystem lives in the aquarium wall, changing as their life processes take places and 
fertilizing the plants living with them. Students can watch the snails grow new shells and multiply. Counting 
snails could be a good distraction on a rainy day or real life substitution for sheep while the students rest. 



Fig, 6.73 View through Enchanted Forest 

The water wall is at the end of the enchanted forest, or if you are coming in from the forest at the beginning. 
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Fig, 6.74, 6.75 View through Enchanted Forest 



6.4 CONCLUSION 

This project is an exploration of how the typology of forest kindergarten can be translated into the built environment. 
This exploration began by examining the dichotomy between the built and natural environment and environmental 
desensitization and the influence that this has on the holistic relationship between humans, the built environment and 
natural ecosystem. This examination led to the conceptual understanding that the principles of forest kindergarten 
and natural closed looped systems can act as a model for building systems that mitigate the dichotomy between built 
and natural. This concept is explored further through the development of this project and attempting to answer the 
following research questions: 

1] How can the typology of forest kindergarten be used to inform the interior design of a learner-centered environment 
to support sustainable education? 
2] How can biomimicry, slow making and adaptive reuse in support of generative interior design support the benefits 
of the outdoor forest kindergarten environment? 
3] How can sustainable, generative interior design provide an environment for interaction, exploration, and 
engagement with built and natural systems? 

From theoretical research and process analysis the concepts of Nature Inspired Design, Systems Inspired Design and 
Material Inspired Design were distilled as an answer to these research questions. The overall main objective for the 
project is to connect interior and exterior space to provide a seamless experience for sustainable education, giving 
users the opportunity to experience a holistic relationship between the built and natural environment. 

Based on the concepts of NID, SID, and MID the final design intervention addresses this objective and incorporates 
the 4 main principles of forest kindergarten into the built environment, including: 
1] Learning in the natural environment in all seasons and weather conditions
2] Learning focused on embodied experience 
3] Teaching intellectual as well as ethical and emotional lessons, 
and 4] Interaction with natural materials and processes. 



191These principles are translated between the built and natural environment with all parts supporting each other, 
and the concepts of NID, SID, and MID bringing these principles into the built environment. The concepts of NID, 
SID, and MID are expressed at all scales throughout the project from macro to micro supporting the principles of 
forest kindergarten and potentially impacting users in the same positive ways. 

The forest is a place for unexpected happenings, unlimited potential, regeneration, magic and wonder. The forest 
environment is empowering for users, exciting, full of energy and possibility, part of something larger, always with 
room for new discovery. If this project is successful these same feelings will be evoked within the built environment. 

Multiple processes can happen in each space with elements to engage users creative processes and potential. Not 
all uses and experiences can be defined, users can continue to enliven the space and form over time. Users are 
part of this building like the micro-organisms existing on all living things. The building relies on human interaction to 
meet its needs. It needs to be nurtured, to be warm, have water, and grow, giving it animate qualities like a living 
thing. 

The overall lessons that students learn are focused on concepts on the micro level with learning about how plants 
grow and engaging in this process. Learning about how plants grow enables users to learn about the environment, 
systems and ecosystems. Students will gain first hand experience of sustainable systems and technology, organic 
food production methods, visual media, making and design skills starting at a micro level, growing to macro and will 
learn advanced concepts directly applicable to real life. 

This intervention can be either context dependent or context independent. Set in this forest context the richness 
of the natural environment outside supports the forest kindergarten experience and nature is more dominant on 
the exterior but plants can grow anywhere and in places were this rich natural environment is not available the 
intervention is still possible but more emphasis is placed on the building as a teacher of sustainable lessons. In the 
future this intervention could move to urban sites with building systems taking on the main role of environmental 
teacher and nature becoming more dominant in the interior and growing into the outdoor environment, bringing 
nature to places where it may not exist and further reducing dichotomy between inside and outside. Urban farming 
begins to explore these concepts and in the future a holistic relationship can exist between built and natural that 
contributes to the ecosystem and supports humans physically, emotionally and spiritually.  

Like the jar given new context objects become abstract and their innate properties and potential become the 
focus. We can look at everything differently. 

                     It might be one thing, but it could be anything. 





Fig, 6.76 
Natural 
Elements 
on Site 

Fig, 6.77 'Inbe' - Building as Creature 
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Fig 7.0 Abstract Fungus Drawing - Full 
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7.0 ADDITIONAL INFORMATION 

Section 7.0 included additional information pertaining to the design 
including finish schedule, material schedule and samples, examples of 
furniture and reflected ceiling plans. 



Fig. 7.1 LEVEL 1 FINISH REFERENCE PLAN 
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Finish Schedule 
Floor North Wall East Wall  South Wall West Wall  Remarks  Room No.	   Room Name 
MATL	   FIN	   MATL	   FIN	   MATL	   FIN MATL	   FIN	   MATL	   FIN	   	  

101 	   Glass Entrance 	   CO	   LP	   G	   -‐	   -	   -‐	   G	   -‐	   G	   -‐	   	  
102	   Office 	   CO	   LP	   SS	   -	   SS	   -	   SS	   -	   SS	   -	   	  
103	   Kid’s Storage 	   CO	   LP	   CO	   PW1	   -	   - 	   G	   -	   -	   -	   	  

104	   Enchanted Forest 	   CO	   LP	   CO	   PW1	   -	   -	   -	   -	   -	   -	   	  

105	   Seed Cathedral 	   CO	   LP	   SS	   -	   SS	   -	   SS	   -	   SS	   -	   	  

106	   Green House 	   CO	   LP	   CO	   PW1	   G	   - 	   G	   -	   SS	   -	   	  

107 	   Forest Balcony 	   WS	   WF1	   CO	   CO	   HR1	   -‐	   HR1	   -‐	   G	   -‐	   	  

001 	   Common Area 	   CO	   LP	   CO	   PW1	   G	   - 	   G	   -	   CO	   PW1	   	  

002 	   Kitchen 	   CO	   LP	   CO	   PW1	   CO	   PW1	   CO	   PW1	   CO	   PW1	   	  

003 	   Rest Area 	   CO	   LP	   CO	   PW1	   CO	   PW1	   CO	   PW1	   CO	   PW1	   	  

004	   W/C 	   CO	   LP	   CO	   PW1	   CO	   PW1	   CO	   PW1	   CO	   PW1	   	  

005 Systems Rm.  CO	   LP	   CO	   PW1	   CO	   PW1	   CO	   PW1	   CO	   PW1	   	  

006  Shaded Area  GR	   -‐	   CO	   -‐	   -‐	   -‐	   -‐	   -‐	   G	   -‐	   	  

 
CO  Concrete 

LP Light Polish  

GR Grass/ Landscape 

G Glazing  

WS Wood Slat  

WF1 Wood Finish  

SS Solid Surface  

PW1 Plaster Wall  

HR Hand Rail  

 

Table 7.1 FINISH SCHEDULE 
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Finish Schedule 
Floor North Wall East Wall  South Wall West Wall  Remarks  Room No.	   Room Name 
MATL	   FIN	   MATL	   FIN	   MATL	   FIN MATL	   FIN	   MATL	   FIN	   	  

101 	   Glass Entrance 	   CO	   LP	   G	   -‐	   -	   -‐	   G	   -‐	   G	   -‐	   	  
102	   Office 	   CO	   LP	   SS	   -	   SS	   -	   SS	   -	   SS	   -	   	  
103	   Kid’s Storage 	   CO	   LP	   CO	   PW1	   -	   - 	   G	   -	   -	   -	   	  

104	   Enchanted Forest 	   CO	   LP	   CO	   PW1	   -	   -	   -	   -	   -	   -	   	  

105	   Seed Cathedral 	   CO	   LP	   SS	   -	   SS	   -	   SS	   -	   SS	   -	   	  

106	   Green House 	   CO	   LP	   CO	   PW1	   G	   - 	   G	   -	   SS	   -	   	  

107 	   Forest Balcony 	   WS	   WF1	   CO	   CO	   HR1	   -‐	   HR1	   -‐	   G	   -‐	   	  

001 	   Common Area 	   CO	   LP	   CO	   PW1	   G	   - 	   G	   -	   CO	   PW1	   	  

002 	   Kitchen 	   CO	   LP	   CO	   PW1	   CO	   PW1	   CO	   PW1	   CO	   PW1	   	  

003 	   Rest Area 	   CO	   LP	   CO	   PW1	   CO	   PW1	   CO	   PW1	   CO	   PW1	   	  

004	   W/C 	   CO	   LP	   CO	   PW1	   CO	   PW1	   CO	   PW1	   CO	   PW1	   	  

005 Systems Rm.  CO	   LP	   CO	   PW1	   CO	   PW1	   CO	   PW1	   CO	   PW1	   	  

006  Shaded Area  GR	   -‐	   CO	   -‐	   -‐	   -‐	   -‐	   -‐	   G	   -‐	   	  

 
CO  Concrete 

LP Light Polish  

GR Grass/ Landscape 

G Glazing  

WS Wood Slat  

WF1 Wood Finish  

SS Solid Surface  

PW1 Plaster Wall  

HR Hand Rail  

 

LEGEND 



Material Schedule  

 Material  Manufacturer Pattern Name Code  Color 
SS1 Solid Surface Corian  Witch Hazel ½”  Witch Hazel 

SS2 Solid Surface  3Form Varia EcoResin  Starcrossed 
Shadow  

½”  Starcrossed 
Shadow  

SS3 Solid Surface  3Form Varia EcoResin  100 Percent  3/8”  Nordic  

SS4 Solid Surface  Square Prairie 
Decorative Concrete  

Concrete 
Counter  

- Grey  

SS5 Stainless Steel  Koch Stainless 
Products Ltd.  

Stainless Steel  - - 

SS6 Reclaimed 
Wood   

Wood Anchor  Reclaimed DED 
Elm Wood  

- Based on 
Availability  

U1  Fabric  Maharam  Divina by Kvadart  460730 662 Purple  

U2 Fabric  Maharam  Divina by Kvadart 460730 444 Orange  

U3  Fabric  Maharam Plytweed Stripe 
Scarlet Frost  

465000 001 Unique 

U4  Fabric  Maharam  Shepherd’s 

Check  
465200 006 Cobalt/ 

Turquoise  

U5 Fabric  Maharam  Shepherd’s 
Check  

465200 004 Ochre/ 
Gold  

U6  Fabric  C.C. Leathers Inc.  Linea  LIN 8228 Dark Grey  

F1  Reclaimed 
Wood   

Wood Anchor  Reclaimed DED 
Elm Wood  

- Based on 
Availability  

F2  Polished 
Concrete Floor   

Substrate Solutions  Light Grind  - Warm Grey  

PW1 Plaster Wall 
Coating 

American Clay Loma Earth 
Plaster  

- Cove Point  

P1 Paint  Benjamin Moore  Natura No Voc 
Paint 

CC10  
CC-30 

Oxford White  

Wf1  Wood Finish  Osmo Products  Natural Wax 
Finish 

- Clear  

MC1  Mesh Curtain  Cascade Coil  Coil Drapery  - Nickel  

HR1  Hand Rail  Cascade Coil  Phantom Mesh  - Nickel  

Table 7.2 MATERIAL SCHEDULE 
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Fig. 7.3 MATERIAL SAMPLES

note: The most sustainable material is no material. 



Eames Task Chair Kid's Table and Stools  Round Cushions 

Fig 7.4 FURNITURE SAMPLES

ISS Designs Modular Shelving Systems

Plan View 
Plan View 



Maple Butcher Block Prep Table Long Wood Slat Table  Stump Stool 

 
Upholstery Schedule  

FURNITURE LOCATION FINISH 
Round Cushions  104, 003  U1, U2, U3, U4, U5  
Task Chairs  102  U6 
Curtains  003  MC1 

Column Finish Schedule  

COLUMN TYPE  FINISH  
Tree Column  P1  
Square Column  PW1 
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Table 7.3 Upholstery Schedule 

Table 7.4 Column Finish Schedule 

Plan View 



Indoor Aquaponics Greenhouse - Front and Back Elevation 

Fig. 7.5 FURNITURE SAMPLES 

Indoor Waterfall Elevation 



 
 
 
Millwork Schedule  

Millwork Piece MILLWORK # ROOM #  LOCATION  FINISH  REMARKS  
Kid’s Storage  103.1 103 Horizontal  

Circle Shelves  
SS6 
P1 

 

Seed Cathedral 
Walls  

105.1 105 Vertical  
Horizontal  

SS3   

Greenhouse 
Bench  

106.1 106 Vertical  
Countertop  

SS3  
SS5 

 

Closed Kitchen  002.1 002 Shelf Surface  
Countertop  
Vertical  

SS3 
SS1 
SS6 

 

Open Kitchen  002.2 002 Shelf Surface  
Top Counter  
Lower Counter  
Vertical 

SS3 
SS5 
SS1 
SS6 

 

Bathroom 
Counter  

004.1 004 Counter  
Vertical 

SS4 
SS3 

 

Bathroom Stalls  004.2 004 Vertical/ Horizontal  
Paint Finish  

SS6 
P1 
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Table 7.5 Millwork Schedule 



Fig 7.6 LEVEL 1 - REFLECTED CEILING PLAN 
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Fig 7.7 LEVEL 0 - REFLECTED CEILING PLAN 
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Reclaimed Elmwood Slat Ceiling 
Phantom Mesh Ceiling 

Medium Ceiling Mounted Downlight 
Suspended Jar Plant Light 
Small Pendant Downlight  
Small Ceiling Mounted Downlight  

Medium Ceiling Mounted Downlight 

Suspended Jar Plant Light 

Small Pendant Downlight  

Small Ceiling Mounted Downlight  
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