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LOVING 
UNDERSTANDING 

Planet Earth

Creating

Sustainable Culture
Through childhood / youth engagement with nature

Starting in year zero
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Born
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phylogeny / limits of adaptation?

Evolutionary time

Juyoung Lee, et al, 2014
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Juliana v. United States



ÁPhysical activity increased (Salliset al, 1993)

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

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

ÁCognitive abilities enhanced (Wells, 2000)

ÁAttention deficit symptoms reduced (Kuo & Taylor, 2004)

ÁGross motor development supported(Grahn et al, 1997)

ÁSickness reduced(Grahn et al, 1997)

ÁRicher play stimulated (Boldemann, 2006)

ÁStress reduced (Wells & Evans, 2003).

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

ÁEnvironmental stewards as adults (Chawla2006).

ÁMyopia risk reduced (Rose et al 2008).

Research evidence

Green& blue are good for you!



Environmental diversity, micro-organisms, 
asthma & allergies

Markus J. Egeet.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.
IlkkaHanskiaet 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 richnessindoors/outdoors

NC

Brain Cells

ÅFruit fly 100,000 cells

ÅMouse 5 million cells

ÅMonkey 10 billion cells

ÅHUMAN 100 billion cells

Millions of brain cell connections on a pinhead

ÅNewborn child M 253 

ÅEight-month-old M 572

ÅTwelve-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)

Ȱ%ÎÈÁÎÃÉÎÇ ÓÕÓÔÁÉÎÁÂÌÅ 
urbanisationȣ  can stimulate 
economic growth as well as 
improving the environment, 
making cities more attractive, 
and enhancing human well-
beingȢȱ
(Nesshöveret al., 2017)



Environmental Quality = Experiential quality

Friendly Ave. Christian School, Greensboro, NC



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

A Componentis 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.  

Lear n about c hild rights.  

Text: Andr® 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 Childrenôs 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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Food

Health

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



ά.ȅ нлолΣ ǇǊƻǾƛŘŜ 
universal access to safe, 
inclusive and 
accessible, green and 
public spaces, 
particularly for women 
and children, older 
persons and persons 
ǿƛǘƘ ŘƛǎŀōƛƭƛǘƛŜǎέ 
(Target 11.7).





The Convention on the Rights of the Child

THE CHILDôS OPINION

CRC Article 12

άThe 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.έ

Conducting the GUIC interview, Buenos Aires



The Convention on the Rights of the Child

FREEDOM OF EXPRESSION

CRC Article 13

ά¢ƘŜ ŎƘƛƭŘ Ƙŀǎ ǘƘŜ ǊƛƎƘǘ ǘƻ 
express his or her views, 
obtain information, make 
ideas or information known, 
ǊŜƎŀǊŘƭŜǎǎ ƻŦ ŦǊƻƴǘƛŜǊǎΦέ

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

άThe State shall respect the 
childΩs right to freedom of 
thought, conscience and 
religion, subject to 
appropriate parental 
guidance.έ

Place as a Person ð Personscape ©

Neighborhood as Childhood Habitat Workshop

Buenos Aires



Child -led urban safaris (building rapport ð 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

ά9ŘǳŎŀǘƛƻƴshall aim at developing the 
ŎƘƛƭŘΩǎ ǇŜǊǎƻƴŀƭƛǘȅΣ ǘŀƭŜƴǘǎ ŀƴŘ ƳŜƴǘŀƭ 
and physical abilities to the fullest extent. 
Education shall prepare the child for an 
active adult life in a free society and 
ŦƻǎǘŜǊ ǊŜǎǇŜŎǘ ŦƻǊ ǘƘŜ ŎƘƛƭŘΩǎ ǇŀǊŜƴǘǎΣ Ƙƛǎ 
or her own cultural identity, language 
and values, and for the cultural 
ōŀŎƪƎǊƻǳƴŘ ŀƴŘ ǾŀƭǳŜǎ ƻŦ ƻǘƘŜǊǎΦέInvestigating of potential building site 

Neighborhood as Childhood Habitat Workshop

Buenos Aires



Identifying problems, finding solutions

GUIC followsparticipatory 
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 youlike:
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TEACHERS: EXISTING CONDITIONS 
Please share up to five aspects of the existing School Grounds that youdo not like:
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Follow the Child Montessori School, Raleigh, NC Å Outdoor Play and Learning Environment Å PROGRAM4

Outdoor Play and Learning Environment: Site Master Plan

Follow The Child Montessori School

Outdoor Learning Environment Schematic Design
0ô

Scale: 1ò=10ô
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North
Prepared by The Natural Learning Initiative

NC State University, College of Design

October 2014

www.naturalearning.org
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