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LOVING 
UNDERSTANDING 

Planet Earth

Creating

Sustainable Culture
Through childhood / youth engagement with nature

Starting in year zero

Biophilia

1972

Born
Curious



phylogeny / limits of adaptation?

Evolutionary time

Juyoung Lee, et al, 2014

?
Digital

Age
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Juliana v. United States



 Physical activity increased (Sallis et al, 1993)

 Attention functioning improved (Faber Taylor et al, 2001; Grahn et al, 2007)

 Executive functioning, self-regulation enhanced (Kaplan & Berman, 2010)

 Cognitive abilities enhanced (Wells, 2000)

 Attention deficit symptoms reduced (Kuo & Taylor, 2004)

 Gross motor development supported (Grahn et al, 1997)

 Sickness reduced (Grahn et al, 1997)

 Richer play stimulated (Boldemann, 2006)

 Stress reduced (Wells & Evans, 2003).

 Smarter, healthier, happier kids result (Burdette & Whitaker, 2005).

 Environmental stewards as adults (Chawla 2006).

 Myopia risk reduced (Rose et al 2008).

Research evidence

Green & blue are good for you!



Environmental diversity, micro-organisms, 
asthma & allergies

Markus J. Ege et.al, 2011



Environmental biodiversity = stronger immune system & 
allergic protection

Lehtimäki (2018) Skin microbiota and allergic symptoms associate with exposure to environmental microbes
Gensollen, et al (2016). How colonization by microbiota in early life shapes the immune system.
Ruokolainen, et al (2015). Green areas around homes reduce atopic sensitization in children. 
Haahtela, et al (2013). The biodiversity hypothesis and allergic disease: World Allergy Organization position statement.
Ilkka Hanskia et al. 2012
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MACROBIOTA
Native plant diversity!

Microbiota exposure



Environmental diversity & brain development

Neuroscience shows that 

interaction with the 

environment improves the 

structure, chemistry, and 

function of the brain. 

Dr. Mark Rosenzweig, UC, Berkeley



Ensuring sensory richness indoors/outdoors

NC

Brain Cells

• Fruit fly 100,000 cells

• Mouse 5 million cells

• Monkey 10 billion cells

• HUMAN 100 billion cells

Millions of brain cell connections on a pinhead

• Newborn child M 253 

• Eight-month-old M 572

• Twelve-year-old M 354

http://developingchild.harvard.edu/science/key-concepts/brain-architecture/

Brain Architecture



NC

Miyazaki Lab, Chiba University, Japan



Nature-Based Solutions (NBS)

“Enhancing sustainable 
urbanisation …  can stimulate 
economic growth as well as 
improving the environment, 
making cities more attractive, 
and enhancing human well-
being.”
(Nesshöver et al., 2017)



Environmental Quality = Experiential quality

Friendly Ave. Christian School, Greensboro, NC



An Activity (Behavior) Setting is a physically bounded space 
with a predictable pattern of activity. 

A Component is a physical object that adds an affordance, play 
value and/or functionality to a play and learning space. 

Affordances are possibilities for action 
perceived by the user that are learned as 
psychomotor skills. 



Infants and Toddlers: Hope for the Future



I have the right  to a 

clean and safe 

environment; 

and I should f ind ways 

to keep my own 

surroundings clean and 

safe.  

I have the right to be 

protected from abuse and 

harm; 

and I should show care for 

others and not bully other 

children.  

I have the right  to f reedom of  

religion and thought ; and I must 

respect the religions and thoughts of  

other people. 

I have the right  to be taken 

seriously and share my views 

and ideas. I must also listen to 

others and respect their views 

and ideas. 

I have the right  to good 

health care; and I can keep 

myself  healthy by taking care 

of  myself  when I am old 

enough.  

I have the right  to be 

cared for and 

respected; and I must 

respect others and 

show care for them. 

I have the right  to special 

care and support  when I 

need it ;  

and should use every 

chance to be the best  

person I can be. 

I have the right  to healthy and 

enough food; and I should t ry to 

eat healthy food and not waste 

food. 

I have the right  to play, 

have fun, do sport  and 

relax; and I should include 

everybody in my act ivit ies 

and games.    

I have the right  to 

t ry new things and 

make mistakes; and 

should learn f rom 

my mistakes and not  

repeat them.  

I have the right  to a 

good quality 

educat ion; and I have 

to learn, do my 

homework, read and 

take part  in the 

classroom.  

Learn about child rights. 

Text: André Viviers and Mari Payne (UNICEF)   Illustrations: Sandy Lightley (sandy@theartdept.co.za) through Sparx Media (www.illustrators.co.za) Concept on Rights and Responsibilities partly adopted from  the National Children’s Rights Committee (1997) and UNICEF (2009) 

On this poster you learn about some of your rights. There are many more 

rights that you have as a child. Visit the following websites to see what the 

Convention on the Rights of the Child tell you about your rights: 
http://www.ohchr.org/EN/ProfessionalInterest/Pages/CRC.aspx 

http://www.unicef.org/southafrica/SAF_resources_crcchildfriendly.pdf 

http://www.un.org/cyberschoolbus/treaties/child.asp  
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Respect
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Making cities safer, healthier, greener, and friendlier for children



Social Determinants of Health (WHO)



SUSTAINABLE CULTURE:
Integrating CRC, 

SDG, & SDH



“By 2030, provide 
universal access to safe, 
inclusive and 
accessible, green and 
public spaces, 
particularly for women 
and children, older 
persons and persons 
with disabilities” 
(Target 11.7).





The Convention on the Rights of the Child

THE CHILD’S OPINION

CRC Article 12

“The child has the right to 
express his or her opinion 
freely and to have that 
opinion taken into account 
in any matter or procedure 
affecting the child.”

Conducting the GUIC interview, Buenos Aires



The Convention on the Rights of the Child

FREEDOM OF EXPRESSION

CRC Article 13

“The child has the right to 
express his or her views, 
obtain information, make 
ideas or information known, 
regardless of frontiers.”

Child’s drawing of Boca-Barracas

Buenos Aires



The Convention on the Rights of the Child

FREEDOM OF THOUGHT, CONSCIENCE AND RELIGION

CRC Article 14

“The State shall respect the 
child’s right to freedom of 
thought, conscience and 
religion, subject to 
appropriate parental 
guidance.”

Place as a Person — Personscape ©

Neighborhood as Childhood Habitat Workshop

Buenos Aires



Child-led urban safaris (building rapport — sometimes with 

parents tagging  along)



Research and data collection

Interviewing peers Interviewing adults



Child-taken photographs



The Convention on the Rights of the Child

AIMS OF EDUCATION

CRC Article 29

“Education shall aim at developing the 
child’s personality, talents and mental 
and physical abilities to the fullest extent. 
Education shall prepare the child for an 
active adult life in a free society and 
foster respect for the child’s parents, his 
or her own cultural identity, language 
and values, and for the cultural 
background and values of others.”Investigating of potential building site 

Neighborhood as Childhood Habitat Workshop

Buenos Aires



Identifying problems, finding solutions

GUIC follows participatory 
principles, facilitating children 
to express their perspectives, to 
identify environmental 
problems, propose solutions, 
and communicate 
recommendations for 
application in urban design and 
planning policy.  

Plaza Design: Neighborhood as Childhood Habitat Workshop

Buenos Aires



Creating an exhibition: My Neighborhood is Like That!



Community-Based Design Process



Community-Based Design Process



Heritage Park Residential Community

Engaging children in community commons design
Raleigh North Carolina, USA



ADOLESCENCE: 13 -17 years (CRC) + 18 & 19



TEACHERS: EXISTING CONDITIONS
Please share up to five aspects of the existing School Grounds that you like:
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TEACHERS: EXISTING CONDITIONS 
Please share up to five aspects of the existing School Grounds that you do not like:
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Follow the Child Montessori School, Raleigh, NC • Outdoor Play and Learning Environment • PROGRAM4

Outdoor Play and Learning Environment: Site Master Plan

Follow The Child Montessori School

Outdoor Learning Environment Schematic Design
0’

Scale: 1”=10’

5’ 10’ 20’ 30’

North
Prepared by The Natural Learning Initiative

NC State University, College of Design

October 2014

www.naturalearning.org
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1. Residential areas

2. Childcare / child development centers

3. Schools (public & independent)

4. Nonformal education institutions:
• Children’s gardens
• Museums/children’s museums
• Zoos
• Nature centers/botanical gardens/arboreta

5. Urban parks / playgrounds, green infrastructure

6. Pathway networks: Sidewalks, bikeways, green streets, 

greenways, urban trails

Urban Childhood Habitat Infrastructure



Reggio Emilia 
– city as 
expressive 
learning place



Little monkey jumps out of the box/Macaquinho Salta da Caixa

Play in the streets

Playwork (Brinconauta) comes to Cascais & Lisbon



nature-nurture/ontogeny

Nature relations – infancy to adolescence

Moore, Nature Play and Learning Places, 2014





Deep, memorable relations through repeated hands-on experiences

Moore, Nature Play and Learning Places, 2014



ONE HEALTH
“The health of 
humankind, animals, 
and the biosphere is 
interwoven in a single, 
interdependent 
system.”

World Health Organization (WHO, 2005)
Ecosystems and Human Well-being

SOCIAL-EMOTIONAL EMPATHY WITH 
EACH OTHER & THE REST OF LIFE

 

 

The WHO Regional 
Office for Europe 
 
The World Health Organization (WHO) is a 
specialized agency of the United Nations 
created in 1948 with the primary responsibility 
for international health matters and public 
health. The WHO Regional Office for Europe is 
one of six regional offices throughout the world, 
each with its own programme geared to the 
particular health conditions of the countries it 
serves. 
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What is the connection of sandstorms and trees?

UNESCO 2008



TERRITORIAL RANGE DEVELOPMENT



MIDDLE CHILDHOOD: 8 -12 years
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Child-Nature Relationships

Informal, spontaneous play – Open-ended engagement 
with biodiverse spaces away from adults. 

Neither ends of means fixed. Stimulates:

• Physical health

• Creativity

• Sensory integration

• Positive social relations

• Agency / locus of control

• Tacit knowledge

• Construction of knowledge through unfiltered, 
undirected attention.

Formal instruction – mainly indoors. Ends and means fixed.

Nonformal learning – Interaction with nature that’s more 
direct, intentional and sustained. 
Moore and Wong, 1997.







• The importance of Hort woods
• Improving the campus environment / Healing the site
• Providing opportunities for environmental education



•Process
• Goal Setting / Vision
•Working within PSU
•Programming
• Design Charrette
• The design team



57

• Integrating Building and Site
• Access to the outdoors: Physical & Visual
• Extending the Woods
• Sunny Areas / Shady Areas



• Replacing the parking lot with the center
• Saving trees / Expanding the Woods
• Creating connections to Nature



Affordance, behavior/activiy setting; time, space, and child development
NC





Affordance, behavior/activiy setting; time, space, and child development
NC
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Affordance, behavior/activiy setting; time, space, and child development
NC



• Site informs the building 
• Campus informs the building 
• Users and function inform the building









Affordance, behavior/activiy setting; time, space, and child development
NC







Outdoor Materials

71





NATURAL MANUFACTURED MIXED

FIXED X X X

LOOSE X X X

MIXED X X X

OUTDOOR COMPONENTS FOR PLAYING AND LEARNING
Natural & Manufactured / Fixed & Loose



 Fixed and loose:

 Manufactured and Natural.

RM









 Manufactured portable

RM



NC



INFANTS: 6 weeks to  around 12 months.



TODDLERS: >12 months, walking, still diapers. TWOS: 24-36 months



TODDLERS: >12 months, walking, still diapers. TWOS: 24-36 months

RM



TODDLERS: >12 months, walking, still diapers. TWOS: 24-36 months
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TODDLERS: >12 months, walking, still diapers. TWOS: 24-36 months



PRESCHOOL: 3 to 5 years



PRESCHOOL: 3 to 5 years



PRESCHOOL: 3 to 5 years



PRESCHOOL: 3 to 5 years



PRESCHOOL: 3 to 5 years



Gardening as a vehicle for interdisciplinary learning
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Incremental Development
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Incremental Development
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Incremental Development



Plants 216

Animals 102

Birds 43
Total 361



Exuberant, physical play



Natural “free” play and construction



Floral play and learning





Nature motivates active, focused learning



Learning through gardening



HANDS-ON INTEGRATED LEARNING



UNDERSTANDING ECOLOGICAL CONCEPTS



THE WHOLE CHILD:  DEVELOPMENTAL SKILLS



Play > learning > education continuum

Learning WITH, THROUGH, and ABOUT nature



TEACHING / LEARNING MODES



THE CURRICULUM SWITCHBOARD



Girls
Boys

Behavior maps by gender

Behavior setting boundary Behavior setting boundary



• Welcoming entrance

• Indoor-outdoor transition

• Pathways

• Gathering space

• Arbors, pergolas, 

• & trellises

• Multipurpose lawn

• Sand & earth play 

• Water play 

• Decks and stages

• Tunnel

• Playhouse

• Sensory garden

• Grass maze

• Rain garden

• Vegetable garden

• Garden shed

• Animal habitat garden

• Play hills and topography

• Play structure

• Loose parts and play props

• Outdoor storage

• Acoustic play

• Project space

• Outdoor classroom

• Performance space

• Grove (small trees/large 
shrubs)

• Cut flower garden

Play and learning activity settings



Environmental Yard Ecosystem



POEMS Preschool Outdoor Environment Measurement Scale

COLEQT Childcare Outdoor Environment Quality Tool

OMLET Outdoor Management of the Learning Environment Tool

E-BMAP Environment-Behavior Mapping Tool

EVALUATION TOOLS



Audience

• Early childhood educators

• Technical Assistance providers

• Cooperative Extension Agents

• Master Gardeners

• Park and Recreation 
Professionals

• Volunteers working with early 
childhood institutions

• Designers 

Fully online    |    Self- paced    |    
24hs in 12 weeks    |    2.4 CEUs

NLI Certificate Programs



Thanks!
www.naturalearning.org
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