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1. Executive Summary

The Treetops Community Forest Steering Committee was formed to purchase an available property 
and create a trail within the lot which would allow for community members, young and old, to 
experience, enjoy, and learn from a wooded space in an urban setting.  The prospective property is 
adjacent to a residential neighbourhood and the new Parry Sound Public School.  This lot will be a 
unique and valuable addition to the Town’s master trail initiative.

2. Background

The project concept came into being in August 2014 when two Victory School teachers 
discussed the potential use of the property adjacent to the new Parry Sound Public School.  
Conversations took place in the fall during which it was ascertained that the property was not 
within the boundaries of the school lot.  In January 2015, the property was listed for sale.  In 
further discussions throughout the winter, it became clear that the logical way to proceed was 
to approach the Town about an arrangement by which the town would assume or acquire 
ownership of the property after purchase of the lot by the Committee. 

About this time the Fynn Bywater Outdoor Explorers Fund was established. It was decided that 
this fund would be used to support the purchase of the property for community and student use.
On May 19th, a deposition was given to the Parry Sound Town Council and the proposal in 
principle was supported unanimously.

On June 2nd, a public meeting was held to provide information to the community, including 
surrounding property owners, to answer questions, and to enlist community support.
On June 9th, members of the committee walked the property and mapped out a trail route, 
including points of interest.

On June 15th, members of the committee met 
with the current property owner and discussed 
the project concept.  The current property 
owner is supportive of the purchase occurring.
On June 22nd, the name Treetops Community 
Forest was chosen using an online voting 
survey of interested community members. 

3. The Park Steering Committee

A Steering Committee for this project was 
recently formally created.  An overview of its 
structure is provided below and the entire 
document in included in Appendix A.

The overall mandate of the committee is to 
secure a naturalized property within the Town 

of Parry Sound for the purposes of generating outdoor exploration amongst the public and for 
students of the adjacent Parry Sound Public School.



The Steering Committee’s specific objectives are the following:
1) Secure funding to purchase property and build infrastructure for trail park
2) Implement Treetops Community Forest Trail Plan
3) Establish long term host for an adhoc maintenance committee

The Steering Committee itself is comprised of the following people: Zack Crafts Co-Chair, Nicole 
Collins Co-Chair, David Bywater, Meg Wallace, Greg Mason.  These members are focussing 
primarily on communication with the various stakeholders and with major decision making and 
visioning of the project as it moves forward.

The Committee also includes the following sub-groups:
1) Fundraising
2) Communications/Media
3) Property Maintenance/Trail Development
Each of these sub-groups is comprised of several people and is tasked with working on specific 
components of the project.

4. Property Description

The subject property is located within the town 
of Parry Sound on Beatty Street beside Parry 
Sound Public School. The property parcel is 
2.3 acres, undeveloped and currently zoned as 
R2 (Residential Second Density).

Kenton Otterbein (Natural Heritage Leader, 
Ontario Parks) with Glenda Clayton and David 
Bywater (of the Georgian Bay Biosphere 
Reserve) completed a site survey in order to 

note the presence of any species at risk and/or their associated habitat features.  The survey 
of the subject property indicates that no significant natural features are present.  A general 
description of the property’s natural features follows.

A large portion of the subject property is comprised of secondary growth, mixed forest including 
species such as White Pine (Pinus strobus), 
Red Oak (Quercus rubra), White Ash (Fraxinus 
americana), and Ironwood (Ostrya virginiana).  

Several mature White Pines are located 
throughout the property.  A small number of 
American Beech (Fagus grandifolia) is located 
on the portion of the property bordering Beatty 
Street.  The understory includes a mix of 
species, such as: Common Juniper (Juniperus 
communis), White Trillium (Trillium grandiflorum), 
dogwood species, and fern species.  The 
western border of the property features an open



 bedrock ridge and is sparsely vegetated with lichen, moss species, fern species and Common 
Juniper. 

Interpretive signage will profile the natural species and habitats to educate users about the 
value of their natural surroundings.

5. Park Users

As a Town of Parry Sound Park, the space is in a convenient location that is easy to get to from 
various neighbourhoods.  The park will be designed with users of different age groups in mind 
and the trail’s short distance and little elevation makes it ideal for users of all skill levels.  The 
park, and the trail within it, will give people of all ages the opportunity to immerse themselves 
in the local environment without having to leave town.

Part of our vision to is provide the public 
with an outdoor space that can be used as a 
classroom to foster discovery and learning. 
There are at least 3 large open spaces on the 
trail’s path that are very suitable as gathering 
places for groups. Gathering places will be 
designed to encourage their use as an outdoor 
classroom for grades ELK to Grade 12 to utilize 
for lessons in biology, art, history, geography, 
etc. The trail is located directly beside the new 
Parry Sound Public School and within walking 
distance from both Parry Sound High School 
and St. Peter the Apostle Catholic School. 

6. Description of Trail  

6.1    Trail Experience

Due to the nature of the terrain and its intended usage, this trail is meant for hikers and walk-
ers.  Located next to the new school on Beatty Street, this property showcases 2.3 acres of 
inland Georgian Bay wilderness ideal for public use and educational purposes. This space 
exhibits excellent diversity considering its small size. Beech, sugar maple, ironwood, white 
pine, red oak and common juniper are just a few of the varieties of vegetation that will provide 
educational opportunities from a biological, geological, historical perspective. Lessons such as 
those in the GBBR’s existing Lessons in a Backpack program would be ideal resources to be 
used by school and community groups within the park.

6.2   Proposed Route

On June 9th members of the Steering Committee met and ground-truthed 500m of proposed 
trail using the Town of Parry Sound’s GPS equipment which is accurate to 10cm. This trail 
route is only proposed at this time and may be changed. Please refer to Appendix B for a 



visual representation of the proposed trail 
route. 

6.3   Trail Type

This will be hand-built, single-track trail with 
minimal construction required and limited 
infrastructure to maintain the authentic 
wilderness experience.  Currently Ontario 
does not have a trail classification system 
however using Parks Canada’s system this 
trail would be classified as “easy”.  It will be 
suitable for all visitors from those with no 
trail experience to those with exceptional 
trail experience.  Visitors do not require 
preparation or specialized equipment. The trail will have a hard packed surface (0-5km distance,  
1-3m width) with no obstacles and minimal stairs. Estimated time to complete the trail will be 
less than 30 minutes. It will have little elevation gain or loss (0-100m). 
Please refer to Appendix C.

6.4 Development Plan

The trail route and plan is only proposed at this time and may be revised as the project 
progresses. The Steering Committee will lead the planning phase in partnership with the Town of 
Parry Sound. Potential trail building partners will likely be contacted and consulted with to assist 
with the development phase. We anticipate volunteers will play a large role in the development 
of the trail.  

7. Park Design and Amenities

The vision of this project is to create a wilderness park within the town limits to allow visitors to 
explore and learn in a natural environment. As such our intention is to alter the property as little 
as possible. The trail has been mapped as to avoid any large trees and gathering places have 
been identified in areas where they naturally exist. It is our intention to develop a  short loop trail 
that is approximately 500m in length. The trail has been mapped to highlight the beauty of the 
inland Georgian Bay wilderness. The gathering places have also been located in areas that will 
require very little alteration and infrastructure. 

7.1 Lighting

There is existing street lighting and sidewalks along Beatty Street near the proposed trailhead. 
Additional trailhead lighting will be considered and will likely be installed. There will not be any 
lighting installed along the trail or in the park in order to ensure the wilderness aesthetic of the 
park.



7.2 Parking

During off school hours, there is a small amount of space available for 3 or 4 vehicles in front 
of the school. As well, there is space on Beatty Street to create a small parking space for 3 or 
4 vehicles should the town decide this is necessary. The committee will also investigate the 
possibility of an agreement with the school to allow for group parking. 

7.3 Washrooms

The washrooms in the school will be for use by school groups only.  Due to the “easy” 
trail classification (see Appendix C for details) the steering committee has deemed public 
washrooms unnecessary. Because the trail can be completed in a short amount of time, limited 
preparation is required and thus users can plan pre- or post-trip reststops.  

7.4 Waste Removal

The Committee’s plan is that the Town will pick up garbage that the students and volunteers 
have gathered and left in appropriate containers.  Garbage and recycling bins will be purchased 
and kept at the trailhead. A pack-in, pack-out trail etiquette message will be displayed on the 
trailhead sign to ensure trail users are educated on appropriate trail use etiquette. 

7.5 Bike Racks

Bike racks will be located at the trailhead to encourage community use and access of the trail in 
addition to its use by the school.

7.6  Signs

Because the trail and wilderness park will 
be used as a place for outdoor education 
proper signage will be essential. Due to 
funding realities, signage will likely be 
phased-in over time in a way that is cost 
effective and will be responsive to the 
usage and needs of the space.  We will start 
with trailhead signage that will showcase a 
map of the park, images, trail details, and 
points of interest. This will allow users to 
guide themselves through the space and 
ensure the space is respected.  

Phase two will see the addition of 
interpretive signage at unique sites along 
the trail to provide educational opportunities 
for both individual and  group users of



the trail. These signs will detail the biology, ecology and history of the area and encourage 
users to engage in experience based outdoor learning while on site. Interpretive sign content 
will be developed in collaboration with the school to ensure the signs will be a benefit to the 
curriculum in years to come. 

Due to the short distance of 
the trail and the density of 
the forest surrounding it, trail 
markers will not be required.

At this time Brady Carpenter 
Graphic Design, a local 
company in Parry Sound 
with experience creating 
interpretive signage for 
wilderness trails, has offered 
pro bono sign design.  The 
cost of production will need 
to be covered through 
fundraising or grants.  

8. Park Maintenance 

This park has been designed to have little infrastructure and will therefore require limited 
maintenance.  The park and trail will see “wear and tear” that is typical of this sort of 
wilderness area such as fallen trees, branches, inevitable litter from users. While there is 
not a large commitment with respect to maintenance, this aspect of the project will be well 
defined with sustainability plans and organization of volunteers.  In addition to the previously 
mentioned details regarding waste removal, the steering committee may need the town to 
provide winter storage of bike racks. 

9. Insurance

At the time of the property transfer to the Town of Parry Sound, the Park will be covered by 
the town’s insurer BFL Canada.

10.	 Benefits	to	Children	and	Community

Green school grounds can be thought of as an umbrella term that captures a range of ‘green’ 
changes and features, such as habitat restoration, tree planting, gardening and naturalization 
that strive to bring nature back to school grounds.  These ‘green’ changes address design, 
use and culture, with the intent to improve the quality of children’s play and learning 
experiences.  There is a growing body of evidence that demonstrates the benefits to children 
from green school grounds (see academic papers in the Appendices D, E and F).  Chawla et 
al. (2014) studied the associations of stress, resilience, and contact with nature, showing the 
potential of green schoolyards to reduce stress and enhance protective factors for resilience in



children and adolescents. Their findings 
“add to existing evidence that when students 
have natural landscapes for play, learning 
and green views, they show positive moods 
and reduced stress, anger, inattention and 
problem behavior…[and] that access to nature 
around the home and neighborhood decreases 
children’s symptoms of ADHD and rates of 
depression, and facilitates coping with stress” 
(Chawla et al., 2014). The proposed Treetops 
Community Forest and associated trail would 
contribute to children’s physical, mental, social 
and spiritual well-being by providing a natural 
outdoor learning experience for students and 
the greater community.  As well, the Treetops Community Forest would support and enrich 
classroom-based learning by providing a setting for hands-on, experiential learning across the 
curriculum.  For example, teachers could take students to the park and use “Lessons-in-a-
backpack” to explore the natural environment and engage in outdoor-based learning activities

While the literature focuses on the benefits to students of green school grounds, it is logical to 
assume that all children using the park’s natural space would derive benefit.  In Parry Sound, we 
have an excellent opportunity that most urban areas don’t have; we don’t need to bring nature 
back to a school ground, we can open an existing natural environment adjacent to a school and 
community, thus enriching the lives of students, children and citizens.  As noted by Dyment and 
Bell (2007):

As health experts grapple with the overweight and obesity epidemic, they are 
emphasizing the importance of broad societal strategies to address one of the 
root causes of the problem: environments that promote sedentary lifestyles. It 
is widely acknowledged thatwe need to modify the physical and social environ-
ments in which we live, work and play, so that they become more conducive to 
physical activity. Factors related to urban design, such as the negative health 
impacts of sprawl, the ‘walkability’ of neighborhoods and the presence of parks 
and open space, are under increasing scrutiny. Of particular importance to chil-
dren’s physical activity levels are the presence, configuration and ‘playability’ of 
outdoor public spaces ((Fjortoft, 2004; Frank and Niece, 2005; Active Healthy 
Kids Canada, 2006; Boldemann et al., 2006).

There is an interesting convergence, in fact, between these health studies and 
research in environmental design that calls for public open space of sufficient 
interest to attract informal users (Giles-Corti et al., 2005)… Both point to the 
importance of designing and managing outdoor public spaces in ways that 
offer more options and choices for physical activity in order to appeal more 
broadly to people of varying interests and abilities.
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Committee Decision Making Structure 
 
OVERALL MANDATE – to secure a naturalized property with the Town of Parry 
Sound for the purposes of generating outdoor exploration amongst the public and for 
students of the adjacent Parry Sound Public School 
 
OBJECTIVES 

1) Secure funding to purchase property and build infrastructure for trail park 
2) Implement Treetops Community Forest Trail Plan 
3) Establish long term host for an adhoc maintenance committee 

 

 
 
 

 

STEERING COMMITTEE 
Zack Crafts Co-Chair; Nicole Collins Co-Chair, David Bywater, Meg Wallace, Greg 
Mason 
 
ROLES:  Convenor of overall group, final decision making group for initiative, 
communicates with Town, property owner, other key parties integral to initiative, reaches 
out to broader group of volunteers to air issues and seek opinions/direction on key decisions 
(i.e. surveys of property names). Upon ownership by town, this committee will provide 
support and recommendations to town on future property needs and maintenance. Reports to 
Town of Parry Sound officials. 
 
PROCESS:  Decisions on initiative are to be made through consensus of this group. Any 
issues or conflict amongst sub-committees and/or between other parties and the Treetops 
Community Forest initiative will be aired through this committee with discussions with 
Town officials. 

Fundraising 
Phil Bywater, Nicole 
Collins, Meg Wallace 
 
Objective:  Create and 
implement fundraising 
plan including 
providing information 
about fundraising 
events. 

Communications/Media 
Brittany Mahnke, Emma 
Kitchen, Meg Wallace 
 
Objective:  Assist other 
committees objectives by 
creating and providing 
‘buzz’ about this project  

Property Maintenance, 
Trail Development 
Graham Poole, David 
Bywater, Laura Peddie, 
Jessie Metelka, Zack 
Crafts 
 
Objective:  Create and 
implement trail plan for 
Treetop Community 
Forest 
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written about their relationship with health promotion, particularly from a holistic health
perspective. It is this relationship that we explore in this paper – the power and potential of
green school grounds to promote health and well-being and to be an integral element
of multifaceted, school-based health promotion strategies. Specifically, we bring together
recent research to examine green school grounds as places where the interests of educators and
children’s health advocates can meet, inform and support one another. By grounding our
comments in recent thinking about health-promoting schools, we highlight the growing body
of evidence that green school grounds, as a school setting, can contribute to children’s
physical, mental, social and spiritual well-being.

Keywords: school grounds; children’s health; green design; health-promoting schools

Grounds for health

Evidence of the wide-ranging benefits of green school grounds is mounting. These benefits
extend to student learning, environmental awareness, teacher motivation, social behaviour and
relationships, safety and health (Dyment 2005a). School grounds can thus be considered
and developed as sites to enhance these various dimensions of school life. They also represent an
opportunity for environmental educators to reach out and collaborate with people working in
other related educational fields and movements – be it around issues of achievement, citizenship,
peace, safety or health.

Despite the growing body of research on green school grounds, relatively little has been written
about their relationship with health promotion, particularly from a holistic health perspective. It
is this relationship that we explore in this paper – the power and potential of green school grounds
to promote health and well-being and to be an integral element of multifaceted, school-based health
promotion strategies. We review the literature to examine green school grounds as places where
the interests of educators and children’s health advocates can meet, inform and support one
another. We begin with a general overview of recent thinking about health-promoting schools and
green school grounds. We then consider, in order, how green school grounds can contribute to
children’s physical, mental, social and spiritual well-being. Underlying our discussion are two key
assumptions: first, that children’s readiness and ability to learn are closely tied to their physical,
mental and social health (Action for Healthy Kids 2004; McCall 2003; Symons et al. 1997) and
second, that school settings can have a significant impact on both learning and health (World
Health Organization 2003).

*Corresponding author. Email: anneb@ontarionature.org



78  A.C. Bell and J.E. Dyment

Health-promoting schools

The health-promoting schools movement is a growing international phenomenon with organiza-
tions and networks in Europe, North America, Latin America, southern Africa, South-East Asia
and the Western Pacific. It is based on a holistic understanding of health, including its physical,
mental, social and spiritual dimensions, and is thus in accordance with the World Health Organi-
zation’s (WHO) long-standing internationally accepted definition of health as ‘a state of complete
physical, mental and social well-being and not merely the absence of disease or infirmity’.1 The
health-promoting schools movement recognizes that there is a broad spectrum of interacting
factors affecting health, one of which is the settings within which people live, work, play and
learn. The ‘setting’ approach to health promotion is characterized by a focus on the social
determinants of health in addition to health factors related to individual lifestyle. From this
perspective, promoting health is understood to involve promoting healthy settings, including
healthy school settings (McCall 2003). WHO describes a health-promoting school as ‘a school
that is constantly strengthening its capacity as a healthy setting for living, learning and working’
(World Health Organization 2003, 2).

Health-promoting schools require a new approach to school health, one that no longer relies
solely on classroom-based health education (Deschene, Martin and Hill 2003). Instead, the school
setting itself – the way it is run, the way individuals interact, its physical condition – becomes a
target of intervention (Canadian Institute for Health Information 2006; Ronson and MacDougall
n.d.).

Health-promoting schools are generally striving to: 

(1) Provide a healthy physical and social environment.
(2) Engage parents and the broader community.
(3) Provide equal access to multiple education opportunities.
(4) Foster empowerment and the ability to take action, cope and generate change.
(5) Ensure that the curriculum is relevant to the needs of students, linking the curriculum with

the school and the community.2

These aims reflect the recognized importance of providing a healthy physical and psychosocial
environment: ‘The environment becomes an invaluable resource for effective health promotion,
through the nurturing of policies and practices that promote well-being’ (Ronson and MacDougall
n.d., 4). Seen in this light, school grounds, including their design and physical features, the rules
that govern them, their role in school and community life, and the types of play and social inter-
actions that they invite and support, become a site of purposeful intervention for promoting health.

Green school grounds

School ground greening is an umbrella term used here to refer to a range of changes occurring on
school grounds including gardening, naturalization, habitat restoration, tree planting and other
collaborative efforts to bring nature back to the school ground. It addresses the design, use and
culture of school grounds, with a view to improving the quality of children’s play and learning
experiences. Schools around the world have embraced school ground greening and are transform-
ing hard, flat, barren expanses of turf and asphalt into gentler, more welcoming places that include
a diversity of natural and built elements, such as trees, shrubs, wildflower gardens, ponds, grassy
berms, food gardens, shelters, seating areas and rock amphitheatres. School ground greening is
particularly prominent in Canada, the US, Australia, New Zealand, the UK, Scandinavia and
South Africa.

Researchers across a range of disciplines (e.g., education, psychology, sociology, landscape
design) have noted the impacts of these spaces. Studies indicate that students attending schools
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with green grounds benefit from increased play opportunities (Malone and Tranter 2003; Moore
1996), enhanced social relations (Dyment and Bell forthcoming; Titman 1994), unique opportu-
nities to become engaged and reflexive citizens (Dyment 2004; Mannion 2003), safer and less
hostile outdoor environments (Cheskey 1994; Evans 2001), enhanced relationships with the
natural world (Bell 2000, 2001; Nabhan and Trimble 1994; Tranter and Malone 2004), height-
ened environmental stewardship (Bell 2001; Harvey 1989), increased learning opportunities
(Centre for Ecoliteracy 1999; Dyment 2005b) and improved academic performance (Ernst and
Monroe 2004; Lieberman and Hoody 1998; Simone 2002). Teachers working at schools that have
been greened report unique curriculum development (Evergreen 2000; Moore and Wong 1997)
and reduced classroom management problems (Lieberman and Hoody 1998).

The relationship between green school grounds and health has been noted by some researchers,
but to a lesser degree. When designing and implementing green school grounds, the most
frequently considered health concerns are often the immediate physical ones, such as providing
sun protection (Boldemann et al. 2006; Evergreen 2003, 2006; Greenwood, Soulos and Thomas
1998; Queensland Health 2002). Other recognized health issues on school grounds revolve around
the elimination of pesticides (Daniel 1991; World Health Organization 2003), the promotion of
physical activity (Bell and Dyment 2006; Boldemann et al. 2006) and the potential of food gardens
to raise awareness of food production and healthy food choices (Canaris 1995; Dillon et al. 2003;
Graham and Zidenger-Cherr 2005; Morris, Briggs and Zidenberg-Cherr 2002). The social, mental
and physical dimensions of health have also been discussed by researchers investigating the rela-
tionship between the type, quality and diversity of play spaces and the type, quality and diversity
of play behaviours (Barbour 1999; Bell and Dyment 2006; Boldemann et al. 2006; Fjortoft 2004;
Kirkby 1989; Malone and Tranter 2003). Few if any of these studies are informed, however, by
a holistic, health-promoting schools perspective.

While the intersection of green school grounds and health has received some attention, we
believe that it merits much more. School grounds are an important part of the school setting that
affect all dimensions of children’s health. When thoughtfully designed, they can become an integral
component of holistic approaches to promoting health in schools.

Physical health

School ground greening can result in many physical health benefits, some of which are relatively
straightforward. When schools eliminate pesticides and increase shade, for example, they are
creating healthier settings by reducing students’ exposure to harmful chemicals and ultraviolet
radiation. With respect to both issues, medical research indicates that children are a vulnerable
population (Canadian Association of Physicians for the Environment n.d.; Toronto Public Health
2002; Wigle 2003) and health organizations point to schools as key settings for limiting exposure
and promoting awareness (World Health Organization 2003). The provision of shade on school
grounds, for instance, is an important structural change to the school setting that makes it easier
and more likely for children to protect themselves from the damaging impacts of ultraviolet
radiation (Ambrosii 2006; Boldemann et al. 2006; Girgis et al. 1993; Payne 1999). As John
Greenwood (1998) notes, providing shade is a more effective health strategy than trying to force
teenagers to wear hats.

In addition to these obvious benefits, greening can enhance physical health in more subtle ways
as well. To appreciate these, however, we must address two common misconceptions about school
ground design. The first is the belief that the uniform, wide-open spaces of conventional school
grounds minimize physical risk and maximize student safety because there is little that students
can fall down from and little to block the sight lines of the adults on yard duty. From this perspec-
tive, it may be feared that school ground greening increases the risk of injury – for example, by
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having students fall from rocks or trees, slip into ponds, or get stung by insects attracted to the
vegetation or compost. In addition, there may be concern that bushes, trees and other natural
features will impair supervision and invite hidden misbehaviour and even criminal activity.

Recent research helps to correct the imbalance in this perspective. A study of 45 schools in
Toronto, Canada, indicates that school ground greening actually calms student traffic and softens
play surfaces so that there are, in fact, fewer ‘knock-and-bump’ injuries (Dyment 2005a). With
proper planning, furthermore, vegetation can be placed and pruned so that adequate sight lines
are maintained. And while a small percentage of schools in the study (12%) experienced a rise in
crime (vandalism, graffiti, trespassing) after greening, most reported either no change (55%) or a
decrease (33%) in crime. The study thus suggests that greening has the potential to increase safety
on school grounds, a finding supported by research in the US documenting the positive impact of
‘greener’ surroundings on levels of crime and aggression in urban residential areas (Kuo and
Sullivan 2001a, b; Trust for Public Land 1995).

Moreover, by equating student safety with barren landscapes that facilitate supervision,
schools may be placing excessive limitations on children’s experiences. John Evans (1995)
explains: 

… in many schools, the concern for safety, and the perceived need for stringent supervision, is having
far-reaching effects on children’s play patterns to the point where opportunities for children to engage
in activities of their own making, which might involve elements of risk, challenge, adventure, creativity
and so on, are diminishing. (Evans 1995, 22)

Like Evans, Sharon Stine (1997) contends that school ground design should allow students to
explore, create and take risks within the limits of safety: 

… by taking risks, by facing a challenge, we learn about our competence and our limitations. Trying
to exist in a world without some measure of risk is not only impossible but inhibits our lives and
denies a child’s need for challenge. It is important for children to be able to risk without physical
danger. (Stine 1997, 28–9)

Indeed, the two of us would argue that the sterile landscapes of conventional school grounds
present a much greater health risk than rocks and trees – the risk of depriving children of the quality
and variety of experience that are crucial to their healthy development. This risk is greatest for
the growing numbers of children who have little access to the natural environment outside school
hours (McKendrick, Bradford and Fielder 2000; Rivkin 1995; Thomson and Philo 2004).

A second health-related misconception about school ground design is the belief that flat turf
and asphalt provide ideal surfaces for burning off excess energy and engaging in team sports, and
are therefore best suited to promoting physical activity. Again, recent studies offer a more
balanced perspective. They indicate that physical activity is best supported on school grounds
comprised of a diversity of landscape features that respond to a wide variety of student interests
and capabilities (Bell and Dyment 2006; Boldemann et al. 2006). A Canada-wide survey of 59
elementary schools suggests that through greening, school grounds diversify the play repertoire,
creating opportunities for boys and girls of all ages, interests and abilities to be more physically
active (Bell and Dyment 2006). Complementing the rule-bound, competitive games supported by
asphalt and turf playing fields, greened areas on school grounds invite children to jump, climb,
dig, lift, rake, build, role-play and generally get moving in ways that nurture all aspects of their
health and development. Of particular significance is the potential to encourage moderate and
light levels of physical activity by increasing the range of enjoyable, non-competitive, open-
ended forms of play at school.

A study from Sweden supports these findings, indicating that the physical qualities of outdoor
preschool environments (their size, the presence of trees and shrubs, the proximity of play struc-
tures to vegetation) are an important trigger of physical activity (Boldemann et al. 2006). Using
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pedometry to measure and compare children’s movement at 11 different preschools, the Swedish
researchers found that children were taking a significantly higher number of steps in spacious
play environments with trees, shrubbery and broken ground. Seen in this light, green school
grounds stand to be an important intervention to promote physical activity.

Similarly, an American study investigating the impact of design on children’s physical activity
at three childcare centres indicates that the size and diversity of the play areas are among the most
important variables predicting physical activity (Cosco 2006). Using accelerometry, behaviour
mapping and video-tracking of individual children, Nilda Cosco found that the most active play
area among the three schools contained vegetation, pathways and manufactured items.

The diversity of natural features on school grounds can also have a positive influence on
motor development. Ingunn Fjortoft (2004) compared the physical fitness of five, six and seven
year old children playing in a natural playscape (a forest) adjacent to their school and children
playing in a more conventional playground. Those playing in the natural playscape showed a
statistically significant increase in motor fitness and showed greater improvements in balance and
fitness than those in the other group. According to Fjortoft, landscape features ‘influence physical
activity and motor development in children’ (21) and play activities ‘increase with the complexity
of the environment and the opportunities for play’ (24).

Another physical health benefit offered by green school grounds is the opportunity to promote
better nutrition through student participation in food gardening. Rates of obesity are rising among
children in Canada, the US and other industrialized nations, with significant physical, mental and
social health impacts (Action for Healthy Kids 2004; Raine 2004; Symons et al. 1997). Health
officials are therefore striving to improve dietary behaviours and are calling upon schools to
support healthy eating choices (Action for Healthy Kids 2004). While attention is focused on the
food choices offered in school cafeterias and vending machines, food gardening offers a comple-
mentary means of supporting nutrition programs through the design and use of the school ground.
By planting, tending, harvesting and eating a variety of vegetables and fruits, children can gain
hands-on knowledge about nutritious food and its production (Bell and Dyment 2006; Evergreen
2006; Gottlieb and Azuma n.d.). Incorporating a vegetable garden into health programming can
thus have a positive effect on children’s eating preferences, habits and nutrition knowledge
(Morris, Briggs and Zidenberg-Cherr 2002; Morris, Neustadter and Zidenberg-Cherr 2001;
Morris and Zidenberg-Cherr 2002).

It is generally recognized that environmental factors are an important determinant of physical
health. The global obesity epidemic, for example, is largely related to environments that promote
sedentary lifestyles and the over-consumption of high fat foods (Raine 2004). Since the design of
the built environment ‘can facilitate or constrain physical activity’ (Transportation Research Board
of the Institute of Medicine of the National Academies 2005, 5), there is increasing emphasis on
the need to create more ‘walkable’ and more ‘playable’ environments (Raine 2004). School ground
greening is one means of doing just that.

Social health

Green school grounds, like all school grounds, are an important environment for social learning
and development (Evans 1995, 1997). By their design and culture, they influence social behav-
iours and relationships (Titman 1994). Green school grounds can play an important role in
enhancing social health by providing a more diverse environment that better responds to the needs
and interests of more children and by creating opportunities for students, staff and parents to work
together towards shared goals. In so doing, green school grounds promote social inclusion and
equality and can foster greater civility, cooperation and communication among children and
between children and adults (Dyment 2005a; Dyment and Bell forthcoming).



82  A.C. Bell and J.E. Dyment

In her influential work on children and school ground design, Wendy Titman (1994) found a
positive correlation between the conditions of the school ground and the behaviours and attitudes
of children. She revealed how school grounds, in themselves, function as a ‘hidden curriculum’,
a ‘form of mass communication’ with a ‘vocabulary and grammar’ of their own (16–17). Children
in her study considered school grounds to be inextricably connected to the school buildings and
believed that those who were responsible for the design of the school ground ‘made it like that’
for a reason (57). Thus when school grounds failed to meet the needs of children, thereby making
time in the school ground unenjoyable, they believed that this was a conscious decision by people
in positions of authority who did not care.

Building on the work of Titman, others have examined the relationship among school ground
design, play opportunities and social hierarchies and interactions (Barbour 1999; Cheskey
2001a; Moore and Wong 1997). American researcher Ann Barbour (1999) compared play
behaviours on two school grounds: one that provided primarily opportunities for physical play,
and another that provided for a diversity of play opportunities. At schools that only provided
opportunities for active and physical play, social hierarchies were established through these
means, and children with low physical competence or desires were often socially excluded.
Conversely, at schools where a diversity of play opportunities were afforded, students who were
less physically competent could still engage in types of play that were more in line with their
abilities and interests.

Conventional school grounds, by their design, provide a limited range of play opportunities
that privilege certain individuals. Expanses of pavement and manicured grass offer opportunities
primarily for large group, competitive, rule-bound games. They satisfy some children, but
provide few choices for those who prefer to play in smaller groups, who do not wish or are not
able to compete, or who prefer different kinds of games (e.g., more open-ended, creative).
Research suggests, for example, that conventional playgrounds cater to only a portion of the
student population – primarily boys, older students and students with high physical competence
who tend to dominate large open spaces and play equipment (Cunningham and Jones 1996;
Dyment 2005a; Nabhan and Trimble 1994; Ridgers et al. 2005).

Given these limited play opportunities, it is not surprising that many students are bored on
conventional school grounds, a situation which results in frustration, annoyance and even aggres-
sion (Evans 2001; Moore 1986; Ridgers et al. 2005; Rivkin 1995; Titman 1994). Some students
direct their energies into unhealthy behaviours, such as bullying, violence, thievery and vandalism
(see Baker and Mednich 1990; Blyth, Smith-Thiel et al. 1980; Boulton 1999; Craig et al. 2000).
To deal with these behaviours, schools are increasingly adopting a culture of surveillance and
control on school grounds. Management strategies include increasing the number of teachers on
duty, enforcing stricter rules and anti-bullying policies, segregating playgrounds, and reducing or
even eliminating recess (Evans 1997, 2001; S. Thomson 2005).

In contrast, green school grounds present the possibility of alternative, less oppressive
approaches to dealing with these issues, in large part by satisfying the desires and needs of a
wider variety of children. In their study of a green school ground in Berkeley California, for
example, Robin Moore and Tony Wong (1997) found that young people were able to ‘expand the
play repertoire’ (91), engaging in less organized play and more unorganized ‘free’ play. On the
green school ground, they observed an increase in active play, creative play, pretend play,
exploratory play, constructive play and social play, compared to the original school ground.
They noted: 

This was a far cry from the old school ground, where girls hung around admiring the boys’ prowess
at playing ball or felt excluded because they were not attracted by the crowded play equipment; and
where nonathletic children were ridiculed for not participating in the unchanging routines of ball
courts, game lines, and metal bars. (Moore and Wong 1997, 91)
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The diversity of play opportunities is key. Citing a study of over 4000 children in 21 Brisbane
(Australia) primary schools, Evans (1998) notes: ‘the most active playgrounds with the happiest
children were those containing the greatest variety of play areas’ (15).

In the Toronto study mentioned above, participants indicated that when school grounds had
been greened, they tended to become more peaceful, harmonious and socially inclusive (Dyment
2005a). They reported, for example, an increase in cooperative play (73% of study participants),
a decrease in boredom (74%) and a decrease in negative and aggressive play (66%). They noted
that students were being more civil (72%), communicating more effectively (63%) and being
more cooperative (69%). They also reported that discipline problems had decreased (44%) or
remained the same (40%) and that incidents of aggressive behaviour had likewise decreased
(45%) or remained the same (53%). About half of the study participants felt that green school
grounds were more inclusive with respect to gender (54%), class (42%), race (46%) and ability
(52%), while the other half reported no change. Of note is the fact that these improvements were
identified across the school board, regardless of the study participants’ characteristics (age,
gender), the schools’ characteristics (grade level, socio-economic status of the school catchment
area), or the greening projects’ characteristics (history, amount of funding).

Gardening activities in particular seem to provide ongoing opportunities to build positive
relationships among students, staff and parents, a key element in establishing a healthy school
culture (Maller 2005). Some have argued that these benefits can be even more dramatic if children
are involved in the full process of greening, from planning and design, to implementation and
maintenance (Hynes 1996; Lewis 1992; Trust for Public Land 1995). In such cases, children typi-
cally have opportunities to work with a range of individuals from both within and outside the
school. They are able to share interests, values and time with their other students, teachers,
parents and community members as they work towards common goals. They also learn important
social life skills, such as team work, cooperation and persistence (Alexander et al. 1995).

Because greening projects tend to encourage broad community involvement, the social bene-
fits can extend beyond the immediate school setting, affecting the social health of the broader
community (Barker 1994; Herrington 1999; Maller 2005; Maller and Townsend 2005). School
ground greening provides a process and a place where people can meet, make friends and build a
sense of community and purpose (Dyment 2005a; Lewis 1992). As projects evolve, and grounds
become greener and more inviting, they embody the effort, care and vision of those involved,
sending a powerful message to the broader community. (Of course if projects are untended or
abandoned, the opposite is also true.) According to a recent Australian study, students who were
involved in greening initiatives felt a greater sense of commitment to and from the broader school
community as well as more links with other schools, other parents and the local community
(Maller 2005).

Community involvement is an important principle guiding the health-promoting schools
movement: as students, parents, teachers and community members work in partnership, they
create powerful momentum for positive change and active citizenship (Australian Health Promot-
ing Schools Association n.d.; Ronson and MacDougall, n.d.). School ground greening presents a
prime opportunity to invite community participation in school life and to realize these social
health benefits.

Mental health

It has been long acknowledged across a range of cultures that plants, gardens and gardening can
have positive impacts on the mental health and well-being of humans (Ulrich 1999). The tradition
of using landscapes as a therapeutic healing tool has endured since ancient Egypt, when court
physicians would prescribe walks in palace gardens for royalty who were mentally disturbed
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(Davis 1998). Likewise today outdoor spaces around some facilities, such as hospitals and pris-
ons, are being consciously designed with a view to promoting mental wellness (Kellert 2002;
Lewis 1992).

A growing body of literature points to the therapeutic role of nature, particularly as this relates
to mental health (Kaplan 2001; Olds 1989; Ulrich 1984, 1999; Ulrich and Parsons 1992; Ulrich
et al. 1991). A basic premise is that contact with the natural world can provide relief from stress.
Much of this research has been conducted with adults, although there is an emerging body of
research that suggests similar benefits for children.

To illustrate, Wells and Evans (2003) found that the presence of natural elements moderated
the impacts of stressful life events on children aged 6 through 12 who lived in a rural context.3

The authors discuss the policy and design implications of their findings, noting that ‘natural areas
closer to housing and schools are essential features in an effort to foster resilience of children and
perhaps to promote their healthy development’ (327). This assertion is particularly relevant for
health-promoting schools and the school ground greening movement. Stressful events negatively
influence children’s disposition for learning, rendering them less able to concentrate, overly
anxious and lacking in self-esteem. If nature can play a restorative role, then potentially it can also
enhance children’s ability to learn.

Indeed, research indicates that contact with nature supports attentional functioning (Faber-
Taylor, Kuo and Sullivan 2001; Kuo and Taylor 2004; Wells 2000) and can enhance human effec-
tiveness and make life’s demands seem manageable (Kuo 2001). A study focusing on children
with attention deficit disorder (ADD) examined the relationship between children’s exposure to
nature through leisure activities and their attentional functioning (Faber-Taylor, Kuo and Sullivan
2001). Parents were surveyed regarding their child’s attentional functioning after activities in
several settings. Results indicate that children with ADD function better than usual after activities
in green settings. Further, the ‘greener’ a child’s play area, the less severe his or her attention defi-
cit symptoms tend to be. Thus, contact with nature may benefit a population of children who
desperately need attentional support.

A survey of 90 Australian schools in the Melbourne area suggests that hands-on contact with
nature at school can enhance many aspects of children’s mental (and social) health, in particular,
their ability to work with others, their self confidence, their care for living things, their attitude
towards school, their relationships with their peers and their relationships with adults (Maller
2005). On green school grounds, participation in gardening and greening activities has tangible
results, creating opportunities for students to feel good about their accomplishments and to gain
a sense of pride, responsibility and self-confidence (Dyment 2005a; Maller 2005; Moore and
Wong 1997). The broader body of horticultural therapy literature supports this contention and
identifies a number of children’s health benefits from working with plants. These include
improved interpersonal relationships, constructive channelling of energy, heightened sense of
productivity, improved self-esteem and an improved disposition for learning (Pentz and Strauss
1998; Relf 1998).

Spiritual health

Although spiritual health is recognized within the health-promoting schools movement, it is not
easily defined or discussed. For our purposes here, we turn to a conceptualization of spiritual
health offered by Heinztman and Manell (2003) who define spiritual well being/health as: 

… a high level of faith, hope, and a commitment in relation to a well-defined worldview or belief
system that provides a sense of meaning and purpose to existence in general, and that offers an ethical
path to personal fulfillment which includes a connectedness with self, others, and a higher power or
larger reality. (Heintzman and Manell 2003, 6)



Environmental Education Research  85

In light of this definition, it makes sense to consider how green school grounds can foster a
sense of connectedness, a sense of hope and commitment and a sense of purpose and meaning,
and how it might offer an ethical path to being in a more-than-human world.

To begin, a common purpose of green school grounds is to create a place for other life at school
where young people will have regular, on-going opportunities for interaction with plants and
animals and for understanding and experiencing themselves as interconnected with the whole
(Bell 2001; Cheskey 2001b). As they listen or watch for birds, follow animal tracks or explore for
caterpillars or ladybugs, children become attuned to the comings and goings of other beings and
to their purposeful existence. As they plant seeds, fill bird feeders or mulch trees they assume a
nurturing role and develop a sense of relationship and intimacy with a living world in which they
can actively participate (Bell 2001; Pivnick 2001). Gardening in particular can provide an oppor-
tunity to deal with losses and failures, and to experience the responsiveness of plants to care and
nurturing. As Charles Lewis (1992) explains: ‘from a human perspective, the strength of garden-
ing lies in nurturing. Caring for another living entity is a basic quality of being human’ (58).

The Toronto study cited above indicates that these potential benefits are being widely realized
on green school grounds. Questionnaire respondents indicated that students were more likely to
explore widely (90%), to learn about their local environment (91%), and to have a greater sense
of wonder and curiosity (92%) after their school ground had been greened. Over 90% of respon-
dents also indicated that student environmental awareness and stewardship had increased on the
green school ground.

As environmental awareness and stewardship increase, there is reason to believe that
students’ sense of hope and commitment to the school and to the living world around them is also
enhanced. Through hands-on involvement with the human and natural communities of which
they are a part, students learn that barren patches of pavement and manicured grass can be
successfully transformed into diverse and welcoming places that better respond to their own
needs as well as those of other living beings. Depending on their level of involvement in the
greening project, they can also learn that they have a right to participate in decisions that affect
their quality of life (Dyment 2004; Hart 1997). Research shows that students, when given the
opportunity, are able to critically evaluate their play spaces, identify alternatives and evaluate
the outcomes (Hart 1997; Jensen 2002). When fully involved in the greening process, young
people can acquire skills related to democracy, participation and citizenship that they can poten-
tially carry forward into adulthood (Dyment 2004; Hart 1997).

These opportunities dovetail nicely with the importance that health-promoting schools assign
to hands-on involvement, empowerment and action competence. As Ronson and MacDougall
(n.d.) explain, health-promoting schools aim to ‘improve young people’s abilities to take action,
cope and generate change’ and to provide a setting where they can work with others to ‘gain a
sense of achievement’ (4).

Ultimately, green school grounds can help to nurture a deeper sense of purpose and meaning.
As Robin Moore (1999) contends, gardening, working and playing with plants allow children to
‘participate in the processes of life’ (326) and to foster a sense of identity and belonging. Through
personal, ongoing and caring engagement, they can develop a stronger sense of place attachment,
a benefit described in the horticultural therapy literature and associated with public involvement,
altruistic behaviours, stress reduction, reduced crime and a sense of coherence and health (Hill
and Vigo 1992).

Conclusion: promoting health through school ground design

It is widely recognized that health promotion must extend beyond interventions that target indi-
vidual behaviour to a more comprehensive and ecological model that addresses the settings where
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people live, work and play. With regard to children’s health specifically, the school setting clearly
represents an important site for intervention. Typically, health promotion strategies related to the
physical school environment focus on contaminants (e.g., pesticides, indoor/outdoor air pollution),
diseases, injuries and poisoning, with some (minor) recognition that outdoor play areas should be
designed to engage children in regular physical activity. The emphasis, however, is squarely on
accident/illness prevention.

While this approach is understandable, we believe that it is missing a key component:
acknowledgement of the positive effects of exposure to and engagement with the natural world.
Howard Frumkin drew attention to this important aspect of health promotion with an article in the
American Journal of Preventive Medicine in 2001. He noted then that ‘the field of environmental
health needs to extend beyond toxicity to consider possible health benefits’ (238). He also under-
lined the need to act on the evidence: 

As we learn more about the health benefits of particular environments, we need to act on these findings.
On this clinical level, this may have implication for patient care. Perhaps we will advise patients to
take a few days in the country, to spend time gardening, or to adopt a pet. … Perhaps we will build
hospitals in scenic locations, or plant gardens in rehabilitation centres. Perhaps the employers and
managed care organizations that pay for health care will come to fund such interventions. (Frumkin
2001, 239)

Like Frumkin, our intent, with this paper, has been to highlight the growing body of evidence
of the relationship between human health and the natural environment, specifically as this relates
to school grounds and children’s physical, social, mental and spiritual health. We believe that the
existing evidence is compelling, but recognize the need to further build the evidence base in order
to more fully understand the relationship and to influence public policy. Generally speaking, the
area is under-researched, and is comprised primarily of isolated case studies and a few broad
surveys. To support policy decisions, this early, exploratory stage of the research should be
followed up with further studies based, for example, on direct observation, measurement and the
involvement of child participants (i.e., in order to hear and understand their perspectives,
concerns and motivations). Longitudinal studies, comparative studies (i.e., contrasting ‘green’
school grounds and conventional school grounds in different demographic situations) and studies
involving high schools would also make important contributions to this area of research.

Additional and potentially rich questions to be explored should link school ground design with
other health-related issues of interest to parents, administrators and advocates of health-promoting
schools. What sort of influence does greening have, for example, on bullying and safety, on disci-
pline, on learning and academic achievement, and on community involvement in school life?

Green school grounds can, as this paper indicates, make a significant contribution to multiple
health objectives. In particular, greening represents an opportunity for health-promoting schools
to move beyond the traditional focus on health-related curriculum and to adopt an approach that
addresses the physical and social school environment as well as the need for community partici-
pation in health promotion. To date, these are strategies that have been lacking in efforts to realize
the goals of health-promoting schools (Deschene, Martin and Hill 2003).

Notes

1. Preamble to the Constitution of the World Health Organization as adopted by the International Health
Conference, New York, 19–22 June 1946; signed on 22 July 1946 by the representatives of 61 States
(Official Records of the World Health Organization no. 2, 100) and entered into force on 7 April 1948.

2. See Ronson and MacDougall as well as the Australian Health Promoting Schools Association regarding
guiding principles for health promoting schools at: www.hlth.qut.edu.au/ph/ahpsa/about.jsp

3. What is particularly interesting about this study is that they did not simply code nature dichotomously
as present or absent; rather, they coded nature as a continuous variable.
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ABSTRACT Green school grounds exhibit a greater diversity of landscaping and design

features than conventional school grounds, thus enhancing the quantity and quality of

physical activity among elementary school children. Through greening, school grounds

diversify the play repertoire, creating opportunities for boys and girls of all ages,

interests and abilities to be more physically active. This paper builds on a 2006 study

(Bell and Dyment, 2006, Grounds for Action: Promoting Physical Activity through

School Ground Greening in Canada, Toronto, Ontario: Evergreen) and explores factors

related to school ground design and culture that both limit and enable opportunities for

physical activity. Questionnaires (N ¼ 105) were completed by teachers, parents, and

administrators associated with 59 schools across Canada. Results indicate that in order

to stimulate active play, school grounds should be designed to provide adequate space,

diverse play opportunities and interaction with natural elements. Safety, comfort and

maintenance issues also need to be taken into consideration at the design stage. With

respect to school ground culture, children are more active when rules, policies and

supervision allow for non-competitive, open-ended play, as well as opportunities to

care for the garden or green space. The implications of these findings are discussed

and recommendations are offered for policy makers.

Introduction

As health experts grapple with the overweight and obesity epidemic,1 they are empha-

sizing the importance of broad societal strategies to address one of the root causes of

the problem: environments that promote sedentary lifestyles. It is widely acknowledged

that we need to modify the physical and social environments in which we live, work

and play, so that they become more conducive to physical activity. Factors related to

urban design, such as the negative health impacts of sprawl, the ‘walkability’ of neighbor-

hoods and the presence of parks and open space, are under increasing scrutiny. Of parti-

cular importance to children’s physical activity levels are the presence, configuration

and ‘playability’ of outdoor public spaces (Fjortoft, 2004; Frank and Niece, 2005;
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Active Healthy Kids Canada, 2006; Boldemann et al., 2006). One such outdoor environ-

ment where children spend a considerable amount of time on a regular basis is the

school ground. How might this everyday setting be transformed to promote more physical

activity?

This paper explores the potential of ‘greening’ to enhance school grounds in ways that

promote active play. It is based on the results of a Canada-wide survey of 59 elementary

schools. Under the umbrella term ‘greening’ we include a range of changes occurring on

these and other school grounds across Canada, including naturalization, habitat restor-

ation, tree planting, food gardening and similar efforts to bring nature back to school.

Greening typically entails the transformation of both the design and the ‘culture’ of

school grounds (e.g. the rules that govern play, the social dynamics among students, the

role of supervisors). Indeed, an assumption underlying our discussion is that the two are

inextricably linked: the design of a school ground expresses societal norms and objectives,

guiding and orchestrating children’s outdoor activities at school (see Gagen, 2000, regard-

ing playgrounds generally). In this sense, school grounds function as ‘moral geographies’

(Fielding, 2000, p. 230) embedded with codes (some explicit, some implicit) about how

and where children ought to learn and play. Among other things, they can encourage

particular forms of physical activity and limit others, depending on the mix of design

features, school rules and social dynamics.

While all would perhaps agree that school grounds should be designed to promote

children’s health, development and well-being, this purpose and the means of achieving

it are open to interpretation. For many decades, the conventional approach to school

ground design has favored flat, wide-open expanses of turf and asphalt with chain-link

fencing, intended to contain and control students, facilitate supervision and promote

competitive sports. There is a growing recognition, however, of the limitations of this

perspective. Advocates of school ground greening, in particular, contend that school

grounds should be designed to support and enrich classroom-based learning by providing

a setting for hands-on, experiential learning across the curriculum (Adams, 1993; Malone

and Tranter, 2003b; Dyment, 2005b). They also emphasize the importance of ‘softening’

the landscape and diversifying the play repertoire in order to create a safer, more inclusive

play environment where there is less aggression, more civility and more cooperation

(Moore, 1989a, b; Moore and Wong, 1997). The potential to design school grounds so

that they serve important environmental functions is another recognized objective: with

the addition of trees and other vegetation, school grounds can help to conserve energy,

improve air and water quality, control runoff and provide habitat for urban wildlife

(Cronin-Jones and Schaefer, 2001; Toronto District School Board, 2004).

In addition to these better-known design objectives, research indicates that green school

grounds can also help to promote children’s health and well-being. Recognized health

benefits have to do with protection from the sun (Greenwood et al., 1998; Queensland

Health, 2002; Evergreen, 2003; Ambrosii, 2006; Boldemann et al., 2006) and the elimin-

ation of pesticides (Daniel, 1991; World Health Organization, 2003). The potential of

green school grounds to enhance children’s social and mental health has also received

attention (Barbour, 1999; Malone and Tranter, 2003a; Dyment, 2005a; Maller and

Townsend, 2005). Of particular relevance to this paper, emerging evidence suggests

that green school grounds can also improve motor development (Fjortoft, 2004) and

encourage more physical activity (Bell and Dyment, 2006; Boldemann et al., 2006). To

fully appreciate the promise of school ground greening in this regard, however, we

need first to revisit a common assumption about physical activity, especially as it

relates to overweight and obesity. That assumption equates physical activity with

running, competitive sports and other vigorous forms of activity. These, of course, are

464 Janet E. Dyment and Anne C. Bell
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the kinds of activities that the turf playing fields and asphalt sport surfaces of conventional

school grounds are meant to support.

Research indicates, however, that conventional school grounds have their limitations in

promoting physical activity in large part because many children are not interested or able

to play in such vigorous, rule-bound activities. In such cases, these children are relegated

to the sidelines (Barbour, 1999; Dyment, 2005a; Bell and Dyment, 2006). Emerging in

the health literature, moreover, is a call to increase the range of enjoyable, non-competitive

physical activities for children (Kumanyika et al., 2002; Raine, 2004). The vigorous level of

activity provided by competitive, rule-bound games is not in itself considered adequate to

respond to the problem of overweight and obesity. Canada’s Physical Activity Guide for

Youth recommends, for example, an increase in moderate activity as well as vigorous

activity (Canadian Institute for Health Information, 2006). Recent studies suggest that mod-

erate levels of physical activity, such as those achieved through cycling and walking, can

reduce the risk of obesity (Frank and Niece, 2005). Various forms of leisure activity,

such as dance and art, may also be of benefit (Tremblay and Willms, 2003).

There is an interesting convergence, in fact, between these health studies and research in

environmental design that calls for public open space of sufficient interest to attract infor-

mal users (Giles-Corti et al., 2005) and for playgrounds with landscaping and facilities that

invite open-ended play (Herrington, 1999). Both point to the importance of designing and

managing outdoor public spaces in ways that offer more options and choices for physical

activity in order to appeal more broadly to people of varying interests and abilities. With

regard to school grounds in particular, they must satisfy children’s desires for natural,

dynamic, complex and stimulating play environments (Moore and Wong, 1997; Stine,

1997; Fjortoft, 2004).

This is where green school grounds stand to make an important contribution. Many

researchers have documented the changes in children’s play behaviors as a result of green-

ing, noting in particular an increase in the diversity of play behaviors (Faber-Taylor et al.,

1998; Tranter and Malone, 2004). On green school grounds, trees, shrubs, rocks and logs

define a variety of places to jump, climb, run, hide, role-play and socialize. Moveable,

natural materials such as sticks, branches, leaves and stones provide endless opportunities

to engage in imaginative play, such as building shelters and huts—an appealing and almost

universal experience of childhood (Cobb, 1977; Sobel, 1993). By their very design, green

school grounds encourage children to get moving in ways that nurture all aspects of their

health and development (Moore and Wong, 1997; Bell and Dyment, 2006). Through their

culture, they can help to foster safer, more welcoming settings for a diversity of children to

engage in active play (Evans, 1995, 2001; Bell and Dyment, 2006). It is these issues that

we address in this paper: namely, how factors related to the ‘design’ and ‘culture’ of green

school grounds influence the potential for children to be engaged in physical activity.

Methods

This paper draws on the results of a national survey that we conducted for the Canadian

charitable organization Evergreen (Bell and Dyment, 2006) to explore the relationship

between physical activity and green school grounds at elementary schools across

Canada. Specifically, we examine responses to two survey questions (out of six original

ones) that directly addressed issues of design and school ground culture and aimed to

identify the factors affecting active play.

Data for this national study was gathered through a questionnaire that was designed to

gather information from parents, teachers and administrators in order to understand trends

across a large number of elementary2 schools across Canada. It comprised primarily

Promoting Physical Activity through School Ground Greening 465
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closed questions, each followed by an open-ended question aiming to elicit additional

comments, insights and explanations.

Prior to distribution, the content validity of the questionnaire was judged by a panel of

six experts who evaluated the pertinence of the items relative to the research questions.

The panel consisted of academics and practitioners with expertise in health and physical

education, physical education pedagogy and health promoting school programs. The ques-

tionnaire received very high overall ratings and demonstrated sufficient content validity

evidence from the expert judges to proceed. It was then revised in light of the reviewers’

comments, pilot tested and further revised.

A purposeful sampling protocol was used to determine which schools would be invited

to participate in the survey (de Vaus, 1996). Specifically, the research team identified can-

didate schools that met the following criteria:

1. the greened site was sufficiently developed and defined so that a comparison could be

made with its prior/ungreened state,

2. children had access to the greened site during their free time (before and after school, at

recess),

3. diversity of socio-economic status of schools (schools from a wide variety of

neighborhoods),

4. diversity of grade levels (kindergarten to grade eight), and

5. diversity of urban, suburban, small town and rural schools across Canada.

The first criterion was intended to ensure that survey participants would be able to respond

to questions tracking change with respect to physical activity levels and patterns—

something that would have been impossible if projects were only partially completed or

simply too small. The second criterion was intended to exclude schools where children

were not allowed to use the greened areas of the school ground during their free time.

These two criteria no doubt shaped the results in important ways, selecting only for

schools where there was a possibility for greening projects to have had an impact on

physical activity and for survey participants to have noticed and been able to comment

on change, if it had occurred. The final three criteria were intended to ensure that a

broad range of schools was represented.

A package of three questionnaires was distributed to 145 schools in the Canadian

provinces of British Columbia, Alberta, Manitoba, Ontario, Quebec, Nova Scotia and

Newfoundland (total of 435 questionnaires), thus ensuring geographic representation.

At each school, the questionnaires were to be completed by up to three individuals,

including if possible a parent, a teacher and an administrator in order to provide a

variety of perspectives.

The results discussed in this paper emerged from two (out of a total of six) questions

from the questionnaire. These two questions explored issues related to design and

culture (e.g. the rules that govern play, the role of supervisors, the social dynamics of

students) and the degree to which they limit or enable physical activity on school

grounds. In order to examine these factors more closely, the questionnaire included a

list of conditions that could potentially limit or enable the number of children engaging

in physical activity on green school grounds.

The first question asked survey participants to consider their school ground after the

greening initiative and to rate the extent to which any of the factors listed encouraged

active play/physical activity (see Table 1). Choices for the rating included: not applicable;

does not encourage physical activity; encourages physical activity; or greatly encourages

physical activity. Participants were then asked to identify the top three enabling factors at

their school. The second question asked participants to rate the factors that limited active

466 Janet E. Dyment and Anne C. Bell
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play/physical activity after the greening initiative (see Table 2), and then to identify the

top three limiting factors. Choices for the rating included: not applicable; greatly limits

physical activity; limits physical activity; or does not limit physical activity. Structurally

the questions were almost identical, although there were four more factors listed in the

second question. In both questions, study participants were asked to add any additional

factors that were not listed.

The questionnaires were analyzed using a statistical analysis program (Statistics

Program for the Social Sciences, SPSS Version 12) to understand basic trends in partici-

pants’ responses (i.e. frequency counts). Results appearing in Tables 1 and 2 were gener-

ated by determining the percentage of participants who indicated that a factor had

‘encouraged’ or ‘greatly encouraged’ physical activity or ‘limited’ or ‘greatly limited’

physical activity. The data that were generated from participants identifying three

factors that encouraged or limited physical activity on school ground were collated3 to

generate a total number of responses and then a frequency of factors was determined.

We decided to analyze data at the individual participant level, as opposed to the school

level, because in many cases individuals from the same school had different perceptions

of the same phenomenon.

Response Rates and Demographics

Out of the 145 schools invited to participate, 59 returned at least one questionnaire (41%

response rate). As expected, given the range of schools originally contacted, the schools

from which responses were received were very diverse. They included 27 urban, 21

suburban and 11 rural schools, located across Canada, with small to large staff and

student populations. The ethnicity of the student population at individual schools varied

widely, from almost entirely Caucasian at about half the schools, to largely Aboriginal,

Table 1. Design and culture factors that encourage physical activity

Rank Encouraging factor % of participants

who felt that this factor

encouraged physical

activity at their school

1 Opportunities for non-competitive, open-ended play 85

2 Diversity of play opportunities 83

3 Social dynamics between students and adults (e.g. cooperation

and civility)

78

4 Space is well-defined (e.g. by vegetation, seating, play areas, etc.) 78

5 Opportunities to explore nature 77

6 Project has fostered a culture of participation 76

7 Opportunities to care for the garden or green space 74

8 Social dynamics among students (e.g. cooperation, collaboration,

participation)

74

9 Diversity of landscape features 71

10 Project has fostered a culture of stewardship 71

11 Shaded areas for play 63

12 Opportunities to observe wildlife 61

13 Moveable parts (e.g. sand, sand toys, sticks, stones, dirt, tools, etc.) 50

14 Sheltered areas for play 41

15 Award programs for participation 32

Promoting Physical Activity through School Ground Greening 467



D
ow

nl
oa

de
d 

B
y:

 [U
ni

ve
rs

ity
 o

f T
as

m
an

ia
] A

t: 
04

:3
2 

12
 D

ec
em

be
r 2

00
7 

Afro-Canadian, Indo-Canadian, Arabic and/or Asian at others. The greening projects at

the schools were also varied—having been in place for between 1 and 26 years.

In total, 105 questionnaires were completed and returned from 28 parents, 48 teachers

and 29 administrators. These individuals differed in terms of their age, gender and teach-

ing experience, as well as their level of interest in greening initiatives. The number of

respondents varied from school to school, varying between one and three.

Results and Discussion

The overall survey results clearly indicated that green school grounds can play a signifi-

cant role in promoting physical activity (see Bell and Dyment, 2006). According to the

vast majority of participants, green school grounds are encouraging more active play, sup-

porting a wider variety of play activities and promoting a better integration of physical

activity into school life generally.

The degree to which a green school ground can be effective in this regard, however, will

depend on a number of factors related to design and school ground culture, as Tables 1 and 2

illustrate, in order of prevalence, how participants rated the various factors encouraging or

limiting the number of children engaging in physical activity on their green school

ground. Table 1 highlights in particular the perceived importance of diverse play opportu-

nities (open-ended play, exploration of nature) and related design considerations such as

the definition of space and the diversity of landscape features. Another cluster of prevalent

factors (culture of participation, opportunities to care for the green space, culture of steward-

ship) suggests a strong association between physical activity and one of the common objec-

tives of school ground greening: heightened student involvement and sense of ownership in

the school ground.

Table 2. Design and culture factors that limit physical activity

Rank Limiting factor % of participants who

felt that this factor

limited physical

activity at their school

1 Maintenance concerns 48

2 Lack of shade 46

3 Social dynamics among students 40

4 Lack of moveable parts (e.g. sand, sand toys, sticks, stones, dirt, tools, etc.) 38

5 Safety concerns (e.g. about water features, sight lines, climbing, etc.) 36

6 Lack of play equipment (e.g. toys, balls, etc.) 32

7 Lack of adequate space 32

8 Inability to supervise students in green spaces 30

9 Lack of diverse landscape features (e.g. trees, hills, gardens, seating

areas, etc.)

29

10 Bullying 27

11 Green spaces do not meet student needs 27

12 School rules that prohibit active play 26

13 Lack of physical education classes 24

14 Green spaces are off limits to students during their free time 24

15 Lack of manufactured play structures 22

16 Play ground supervisors do not encourage active play 20

17 Space is poorly defined (e.g. by vegetation, seating, play areas, etc.) 18

18 Lack of school policy promoting active play 16

19 Playground supervisors discourage active play 16
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Note that in Table 1, 50% or more of the participants felt that 13 out of the 15 factors

listed encouraged physical activity on their green school ground. In contrast, none of the

limiting factors presented in Table 2 was reported by even half of the participants. This

discrepancy suggests a certain level of satisfaction with the impact that green school

grounds are having. As Table 2 indicates, however, there are significant challenges that

need to be addressed in order to better promote physical activity on green school

grounds. Issues related to maintenance and safety evidently represent a common hurdle,

one that should be addressed at the design stage to the extent possible. Lack of shade

and lack of moveable parts are also prevalent factors limiting physical activity, even

after greening, again underlining the importance of these design considerations.

Also of interest is the mix, in terms of prevalence, of the design factors (e.g. definition of

space, diversity of landscape features, shade) and the school ground culture factors (e.g.

social dynamics, opportunities for non-competitive play, supervision) identified in both

lists. Clearly, school grounds can be designed with the explicit goal of promoting active

play, but there are many strong social influences that need to be considered at the same

time, if the goal is to be realized. For example, through design elements such as logs,

boulders, gardens, wildlife feeding stations and nature trails, spaces can be defined in

ways that promote non-competitive, open-ended play; such forms of play are more

likely to occur, however, if they are well suited to the social dynamics defining relation-

ships among students and between adults and students.

Not surprisingly, what is considered a factor that encourages physical activity at one

school can prove to be a limiting factor at another (or even the same school). For

example, the social dynamics among students are seen as an enabling factor by 74% of

participants, but a limiting factor by 40%. Similarly, the provision of shade is a frequently

noted enabling factor (63%), while the lack of shade is the second most commonly cited

limiting factor (46%).

Identification of Enabling and Limiting Factors

Working from the lists of encouraging and limiting factors, study participants identified

the top three factors that encouraged or limited physical activity on their green school

ground. In this process, participants mentioned design factors about twice as often as

culture factors, suggesting that design factors are perceived to be the more important deter-

minant of physical activity on school grounds.

Figures 1–4 present the top three encouraging and limiting factors that were identified by

participants. In some cases there is a high level of consistency between the prevalence of a

particular factor (i.e. how often it is identified as a factor by survey participants, as illustrated

in Tables 1 and 2) and its perceived importance at individual schools. In other cases,

however, the relative importance of enabling and limiting factors shifts as a consequence

of identifying the top three factors. In such cases, a factor may be less widespread than

others (i.e. identified by fewer participants), and yet may be highly significant at individual

schools. For instance, the diversity of landscape features is the most significant design factor

encouraging physical activity according to the listing of the top three factors at individual

schools (Figure 1), but figures ninth on the list according to prevalence (Table 1).

In the discussion that follows, the lists of enabling and limiting factors are explicitly

divided along the lines of design and culture. Admittedly, this division is somewhat

arbitrary, since several factors are related to both design and culture. The division is

useful, however, in characterizing and analyzing the types of opportunities and challenges

that are at play.
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School Ground Design

Figures 1 and 2 represent the design factors that encourage or limit physical activity on

green school grounds. They signal the importance of designing school grounds to

provide adequate space, diversity and interest to stimulate active play. They also underline

the need to address issues of safety and comfort as well as maintenance, since these factors

influence the number of children who are being physically active.

Diversity of both landscape features and play opportunities stands out as the primary

design factor influencing physical activity. This finding is supported by a number of

studies. Simple design elements such as stepping stones and vegetation, for instance,

help to define and diversify a play space and can dramatically shape the way that children

move and interact with each other (Moore, 1989a, b; Herrington and Studtmann, 1998;

Herrington, 1999). More diverse outdoor play environments have been shown to

improve motor fitness (Fjortoft and Sageie, 2000; Iltus and Steinhagen, 2003; Fjortoft,

2004), stimulate movement such as rolling, crawling, sliding, balancing, jumping and

Figure 1. Encouraging design factors (148 responses).

Figure 2. Limiting design factors (107 responses).
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climbing (Moore, 1996), and nurture all aspects of children’s development—social,

emotional, cognitive and physical (Moore, 1989a, b; Herrington and Studtmann, 1998;

Heerwagen and Orians, 2002).

To diversify the school ground, natural elements are of critical importance. Survey

participants indicated that opportunities to explore nature, observe wildlife and care

for the green space or garden all help to encourage physical activity on the school

ground. A Swedish study of preschool playgrounds supports this finding. Using pedome-

try to measure and compare children’s movement at 11 different preschools, the

researchers found that children were taking a significantly higher number of steps in

spacious play environments with trees, shrubbery and broken ground (Boldemann

et al., 2006).

The developmental benefits of including natural design features in children’s play

spaces are well documented. Alive and ever-changing, natural elements such as trees,

bushes, flowers and insects have a very high play value. Stones, sand, earth and branches

further enhance the complexity and plasticity of these play environments, inviting manipu-

lation and movement. They stimulate the imagination, encouraging children to participate

in ‘world-shaping,’ ‘meaning-making’ and problem-solving activities (Cobb, 1977;

Moore, 1986; Moore, 1989a,b; Sobel, 1993; Moore and Wong, 1997; Chawla, 2002;

Kellert, 2002; Malone and Tranter, 2003a). Thus, there is a strong synergy between the

developmental and health benefits of school ground greening and its more traditional pur-

poses, such as promoting hands-on experiential learning and bringing nature back into

children’s everyday experiences.

As survey participants indicated, however, these benefits can be undermined if other

design factors are not taken into consideration. The top limiting design factor was

the lack of adequate space. This finding is open to different interpretations, including

the most obvious, which is that some school grounds are simply too small to allow

adequate opportunities for physical activity. Again, this finding is supported by the

Swedish study which found that the size of preschool playgrounds was an important deter-

minant of the number of steps taken by children (Boldemann et al., 2006). Although

options for addressing this issue at existing schools may be limited, where new schools

are being built, it is a factor that could and should be addressed through policy governing

school ground design and development.

Another interpretation of the adequate space issue is that, in many cases, greened areas

on school grounds are off limits during children’s free time.4 This may be as a result of

safety concerns (e.g. where water features are involved), maintenance concerns (e.g.

where features are vulnerable to trampling or erosion) or supervision issues (e.g. where

shrubs or trees impair sight-lines; where greened areas are located at the front of

schools). All of these conditions received a high ranking by survey participants as

factors limiting physical activity and should be taken into account in the design process.

Despite these potential limitations, however, greening can also improve the adequacy of

space available on the school ground for active play. Often, through greening, under-used

areas of the school ground become more desirable as play spaces, and consequently help to

spread the student population throughout the yard. Whether an area is adequately shaded,

for example, is a strong determinant of whether it will be used for active play, according to

survey participants. Shade provides protection from the sun, increasing the safety and

comfort of the school ground, two important design considerations. One way that greening

could further enhance the adequacy of available space at many schools would be to better

accommodate the needs of users with physical disabilities, for example by including raised

flowerbeds or pathways suitable for people using wheelchairs or walkers (Dyment and

Bell, in press).
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School Ground Culture

Figures 3 and 4 present the school ground culture factors that encourage or limit physical

activity on green school grounds. They signal the importance of a school ground culture

that fosters positive social dynamics and provides opportunities for non-competitive,

open-ended play and stewardship. They also point to the need for rules, policies and

approaches to supervision that explicitly support active play on the school ground.

Social dynamics on the school ground stand out as the number one culture factor influ-

encing physical activity. This is especially true of relationships among students, and to a

Figure 3. Encouraging culture factors (78 responses).

Figure 4. Limiting culture factors (45 responses).
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lesser degree of the relationships between students and adults. It is helpful to interpret this

finding in light of studies exploring the dominant cultural beliefs and values that shape the

design and culture of school grounds.

One such belief is the ‘surplus energy theory’, according to which school grounds serve

primarily as places for children to ‘let off steam’ (Evans and Pellegrini, 1997). Conven-

tional school ground design embodies this belief, with its emphasis on wide-open expanses

of turf and asphalt that favor vigorous, rule-bound, competitive play. Closely related to the

surplus energy theory are the ‘military’ and ‘factory’ models of school ground design and

culture (Stine, 1997). The military model values containment, control and surveillance.

Children must be in sight and under control at all times—hence the chain-link fencing,

flat play surfaces and absence of hiding places, reminiscent of the military drill yard.

The factory model emphasizes efficiency and production: children move on predictable

schedules and engage in physical activity during breaks to improve intellectual pro-

duction; turf and asphalt are preferred as the lowest-cost design option.

This suite of beliefs and values, at play to varying degrees on school grounds across

Canada, implicitly supports a hierarchical social dynamic of exclusion and dominance:

there are those who can compete and/or command the playing field and those who

cannot (or will not). It is also very much in line with the view that behavioral problems

on the school ground should be addressed by strengthening control and enforcement—

for instance, by increasing the number of supervisors on duty, enforcing stricter rules,

having segregated playgrounds, enforcing anti-bullying policies, reducing the length of

recess, and even totally eliminating recess (Evans, 1997, 2001). Some of these strategies

clearly work against the hope of increasing physical activity, since they reduce the amount

of time spent outdoors. Others reinforce the power of school ground supervisors, a move

unlikely to alleviate social tensions that might exist between students and adults.

Conversely, rather than building on the social dynamics of control and dominance,

greening has the potential to temper them, by diversifying play opportunities, providing

opportunities for non-competitive, open-ended play and fostering more civil and coopera-

tive behavior. In so doing, greening can help to create a more welcoming environment,

inviting more children to participate in physical activity.

Using design interventions to deliberately and positively influence the social dynamics

among children on the school ground makes sense, given the findings from this study. In

addition, school rules and policy are needed to ensure that the culture of the school ground

is explicitly targeted as a means of promoting physical activity. The importance of

encouraging diverse play activities, of raising awareness about the benefit of moderate

and light levels of physical activity, and of maintaining or increasing the amount of

time that children spend outdoors (both free time and class time) should be acknowledged

and supported through school rules and policy.

A related issue identified by participants and frequently discussed in the literature is the

insufficiency of health and physical education classes. Many Canadian children have

limited health and physical education classes (Active Healthy Kids Canada, 2005,

2006; Heart and Stroke Foundation of Canada, 2006), a fact that highlights a serious weak-

ness in the dominant culture of schooling: children are expected to be seated and still while

learning; physical education, and indeed physical modes of education are often seen as an

‘add on’ to the core academic subjects. This division of the cerebral and the physical is

unfortunate, given the positive relationship that has been unequivocally demonstrated

between students’ health and their academic performance (Etnier et al., 1997; Symons

et al., 1997).

Increasingly, the need to offer daily physical activity in a variety of ways across the cur-

riculum is being recognized (Active Healthy Kids Canada, 2006). Green school grounds
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represent a promising means of supporting such active learning and thus of reuniting mind

and body at school. Implementing, caring for and studying aspects of the green school

ground present many opportunities to deliver the curriculum across a range of subject

areas while being physically active. Subjects such as math, language arts, drama, geogra-

phy and science can be taught outside (e.g. Rhydden-Evans, 1993; Cronin-Jones, 2000),

and green school grounds in particular can provide an enriched environment for such

experiential learning.

In addition, food gardens provide an excellent opportunity to teach and learn about nutri-

tion through direct experience (Canaris, 1995; Desmond et al., 2002; Dillon et al., 2005).

According to the majority of participants in this study, food gardens at their school

provide important opportunities for moderate physical activity and encourage physical

activity among students who tend to be less physically inclined (Bell and Dyment, 2006).

To exploit the benefits of outdoor learning, however, it is important that the official cur-

riculum explicitly endorse and support the use of school grounds as sites for curriculum

delivery. This is seldom the case in Canadian schools where attention is focused almost

exclusively on indoor, text-centered learning. The situation is compounded by the fact

that teachers receive little, if any, training regarding the benefits of or approaches to teach-

ing outdoors. Consequently, teachers lack the knowledge, confidence and motivation to

teach outside the classroom (Dyment, 2005b).

If this situation is to change, a shift in the culture of schooling is needed. This shift can

be facilitated through the development of school policies and curriculum that provide clear

direction and examples about using school grounds as sites for outdoor, experiential learn-

ing. Professional development opportunities for teachers are also needed to ensure that

teachers have the confidence and competence to teach outdoors.

Conclusion and Recommendations

This paper presents clear evidence that the design and culture of school grounds and their

inter-relationship influence children’s physical activity. It is easy to understand how con-

ventional school grounds, designed with fences and barren, flat surfaces that support a

culture of confinement and control, can limit opportunities for physical activity. In con-

trast, green school grounds, with their purposefully complex designs and participatory

culture, can assume an important role in promoting physical and social health amongst

students.

Given their potential, it stands to reason that green school grounds should figure promi-

nently within comprehensive school-based strategies to promote health generally and

physical activity specifically. Despite the acknowledged importance of environmental

interventions, however, green school grounds rarely if ever figure among these strategies.

Their potential thus remains largely unrecognized and unrealized.

To better meet the challenges and pursue the opportunities that green school grounds

present, policy is needed across a range of sectors to influence the cultural, institutional

and environmental factors that affect children’s physical activity. High-level political

direction (i.e. at the federal, provincial and territorial levels) is key to ensuring that

local interventions are adequately resourced and integrated into existing programs and

structures. In the United States, for example, federal legislation requires each local edu-

cational agency to establish a school wellness policy including goals for physical activity,

nutrition education and other school-based activities to promote student well-being. Under

each school wellness policy, a plan must be developed to measure implementation of the

policy and to ensure the involvement of the local school community.5
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In Canada, several policy options have been proposed to address overweight and obesity

in the school setting. These focus on health and physical education requirements, school

food policies, and safe and active routes to schools (Raine, 2004). Such policy proposals

should be expanded to include interventions that address the design, use and culture of

school grounds. For example, policies could explicitly require approaches to school

ground design and supervision that promote a variety of physical activities, including

enjoyable, non-competitive, open-ended forms of play. High-level policy commitments

are needed to guide education ministries, school boards and schools in setting their priori-

ties, budgets, curriculum, school ground design standards, and supervision policies so that

they foster and support opportunities for physical activity on school grounds. In the

absence of these commitments, school grounds stand to remain barren, shade-deprived,

uninviting spaces with a dominant culture that favors only children who are willing and

able to engage in rule-bound, competitive play.
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Notes

1. We are aware that there is some debate and critique around the existence of the overweight and obesity

epidemic; however, we align ourselves with scholars and health experts who do think there is an epidemic.

2. Although this study focused entirely on elementary schools (children in Kindergarten to Grade 8;

approximately ages 4–13), we believe there are important connections to be made with secondary

schools, where the design and culture of school grounds undeniably influence the physical activity of

older children and young adults.

3. Not all participants identified three factors; hence the total number of responses is less than the number of

participants multiplied by three.

4. Despite using a purposeful sampling approach that sought to include schools where children had access to the

greened site during their free time (see methods section), it became clear during the analysis that some

schools that participated limited the access of children to the green areas of the school ground.

5. See section 204 of the Child Nutrition and Women Infant Children (WIC) Reauthorization Act of 2004.
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a b s t r a c t

This paper investigates how green schoolyards can reduce stress and promote protective factors for
resilience in students. It documents student responses to green schoolyards in Maryland and Colorado in
the United States under three conditions: young elementary school children's play in wooded areas
during recess; older elementary school children's use of a naturalized habitat for science and writing
lessons; and high school students' involvement in gardening. Drawing on ethnographic observations and
interviews, it describes how the natural areas enabled students to escape stress, focus, build competence,
and form supportive social groups. These findings have implications for theories of resilience and
restoration and school interventions for stress management.

& 2014 Elsevier Ltd. All rights reserved.

1. Childhood stress, resilience, and access to nature

This paper connects the study of stress, resilience, and contact
with nature by showing the potential of green schoolyards to
reduce stress and enhance protective factors for resilience in
children and adolescents. It summarizes observations and inter-
views in the United States that explored the value of green school
grounds for young people: a wooded area for recess play in an
elementary school (ages 6–12), an outdoor classroom for older
elementary school students (ages 9–13), and gardening programs
for high school students (ages 14–18). From the extensive ethno-
graphic data gathered, a finding that emerged across all sites was
that natural areas served as places where young people could find
refuge from stress and develop protective factors for resilience in
the form of supportive relationships and a sense of competence.

There is a current movement to naturalize school grounds
through woodlands, gardens and spaces for nature-based play and
learning (Banning and Sullivan, 2011; Danks, 2010; Keeler, 2008;
Kiewra et al., 2011; Moore and Wong, 1997; Rivkin and Schein,
2014; Warden, 2012). In contemporary urbanized societies, where
few children have opportunities to encounter nature in forests,

fields and gardens through free-ranging play and exploration,
schoolyards are increasingly seen as sites where children can
develop knowledge and care for the natural world (Louv, 2008).
Proponents of schoolyard greening also point to evidence that the
hands-on study of nature can improve academic achievement
across the curriculum (Smith and Sobel, 2010; Williams and
Dixon, 2013). Bell and Dyment (2008) reviewed research on health
benefits of naturalized school grounds, and found better condi-
tions for physical activity for students of all abilities (not just those
who excel at team sports), social health because of the cooperative
and creative play that natural areas afford, and mental health in
the form of reduced stress and enhanced self-confidence. They
argued that health promotion must extend beyond interventions
that target individual behavior to a more comprehensive, ecologi-
cal model that addresses the settings of people's lives, including
schools. What is not yet reflected in this literature is the evidence
that children under conditions of hardship and stress often seek
refuge in nature for restoration and healing (Chawla, 2014).

Through its focus on ways that contact with nature can help
children and adolescents cope with stress and anxiety and build
protective factors for resilience, this paper brings together three
fields of inquiry that are rarely connected. In part, the failure of
research on stress and resilience to acknowledge benefits of
contact with nature may be explained historically. Since the early
20th century, stress has been an important topic in medical and
psychological research (Cooper and Dewe, 2004). The 1970s were
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marked by major studies of how children cope with stress and
develop resilience (Masten and Reed, 2002). Research on the
benefits of contact with nature in places of everyday life is more
recent. The first studies with adults were published in the 1980s
(Frumkin, 2008), but studies with children did not begin to appear
until the 1990s (Faber Taylor and Kuo, 2006). Therefore major
ideas related to stress and resilience in childhood were already
established before evidence about the importance of contact with
nature began to accumulate. The lack of cross references among
these three literatures may also be explained by the fact that they
emerged in different disciplines: the study of stress primarily in
medicine and clinical psychology, childhood resilience in medicine
and developmental psychology, and contact with nature in envir-
onment and behavior studies that draw from diverse disciplines
such as human ecology and landscape architecture.

1.1. Stress and anxiety in childhood and adolescence

Most theoretical and empirical work on stress and anxiety has
been done with adults, but research indicates that children too
can experience high levels of stress and anxiety (Humphrey, 2004;
McNamara, 2000). In the early 20th century, Cannon (1928), a
physiologist, extended interest in mechanical stresses on the body
to emotional stresses such as fear and worry (Cooper and Dewe,
2004). Since this time, “stress” has referred broadly to physical wear
and tear and emotional strain (often distinguished as stressors),
and resulting physiological reactions or subjective feelings. Anxiety
defines a specific form of stress: fear and worry over an impending
event, or vague apprehension that something negative is about to
happen (Ghinassi 2010).

Lazarus (1966) emphasized the subjective dimension of stress,
as a relationship with the environment that people appraise as
exceeding their resources and endangering their well-being. He
noted that people evaluate levels of harm, loss, threat and
challenge differently, and respond with different coping mechan-
isms and degrees of success. Although many studies support his
psychological model, recent research indicates that even when
people may not consciously evaluate a situation to be stressful,
biomarkers may show that they are reacting physiologically
(Campbell and Ehlert, 2012). In a comprehensive model to study
stress in young people, McNamara (2000) includes objective
stressors, perceived stressors, short-term responses, long-term
outcomes, and moderating factors such as social support and
perceptions of control.

Research on stress and anxiety in young people typically involves
self-ratings, parents' reports, or medical diagnoses based on beha-
viors that children present. Comparisons of similar measures over
time in Western nations indicate that levels of stress and anxiety in
young people are increasing (Collishaw et al., 2010; Eckersley, 2008;
Twenge, 2000; Twenge et al., 2010). It could be objected that these
trends reflect contemporary constructions of “childhood in crisis”
and increased efforts by adults to diagnose stress and mental illness
in young people (Wyness, 2000); but studies by Twenge et al. in the
United States (Twenge, 2000; Twenge et al., 2010) suggest that rising
rates of worry and anxiety in young people reflect real changes in
their sociocultural environment, including less social connectedness,
less valuing of meaning in life, greater materialism and individualism,
and environmental threats such as crime and fear of war.

Young people with high measures of stress and anxiety are at
increased risk for mental disorders, suicide, headaches, gastro-
intestinal disorders, respiratory disorders, and compromised
immune systems (McNamara, 2000). Therefore it is important to
find ways to reduce the stress and anxiety that young people
experience. Twenge (2000) recommended creating conditions
where young people can feel safe and connected to others, but
programs that aim to reduce stress in schools or teach students

skills for stress management typically emphasize individual
approaches. A meta-analysis of evaluations of 19 school programs
found that primary strategies were social–emotional training,
problem-solving, deep breathing, muscle relaxation and mental
imagery (Kraag et al., 2006).

1.2. Protective factors for resilience

Balancing the study of stress and anxiety, a large literature
explores resilience in children, defined as their capacity to over-
come challenging stressors such as poverty or illness to become
competent, confident and caring individuals (Benard, 2004).
Resilience can take different forms (Masten and Obradovic,
2008). It includes resistance, when someone continues to function
well during a crisis, recovery of normal functioning after an initial
decline, and transformation, when someone shows personal
growth through positive adaptations to challenges.

Resilience is promoted by protective factors: qualities in a
person, the person's context, or interactions with the environment
that predict better outcomes despite risk (Garmezy and Masten,
1991; Wright and Masten, 2005). As characteristics of the child,
protective factors include social competence, problem-solving
abilities, initiative, a sense of self-efficacy, and a sense of positive
meaning and purpose in life. These internal strengths, however, do
not develop independently of protective factors in the child's
environment, such as supportive social relationships, effective
schools, social services, and prosocial youth organizations. There-
fore resilience reflects an interactive process that occurs when
children exhibit personal strengths by reaching out to find care
and support, and people and places around them provide the
resources they need (Benard, 2004). Consequently resilience can
be enhanced through strategies that focus on the child or the
environment: reducing risks (such as a child's impulsive behavior,
or bullying at school), building assets (such as a child's concentra-
tion, or a more engaging school curriculum), and mobilizing
human adaptational systems (such as friendships and supportive
adults) (Masten and Reed, 2002).

The importance of supportive contexts has led to interest in
collective resilience, the ability of groups and communities to
prevent, minimize or overcome the damaging effects of adversity
(Norris et al., 2008). Historically, resilience research focused on
individuals and social systems, but recent socioecological models
acknowledge that the well-being of individuals and communities
is embedded in larger processes of ecosystem resilience – the
adaptive capacity of natural systems to maintain biodiversity and
life-sustaining functions despite change (Masten and Obradovic,
2008). These processes are interactive when people work to
conserve and restore ecosystems from which they derive physical,
social and psychological benefits (Tidball and Krasny, 2014).

1.3. A missing element in resilience research: access to nature

For the most part, the literature on coping and resilience has
failed to reflect the importance of positive human connections with
the natural world (Besthorn, 2005; Chawla, 2014; Masten and
Obradovic, 2008). A rapidly growing number of studies with adults
indicate that access to green spaces predicts restoration from stress,
lower levels of mortality and illness, higher levels of physical activity
outdoors, greater social capital, more positive emotions, and an
improved sense of well-being (Wells and Rollings, 2012). Physiologi-
cally, when people have trees and other vegetation around them in
contrast to built surroundings, biomarkers show lower blood pres-
sure (Hartig et al., 2003), better neuroendocrine functioning (van den
Berg and Custers, 2011; Ward Thompson et al., 2012), better immune
system functioning (Li, 2010), and brain wave patterns associated
with meditative calm (Aspinall et al., 2013).
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Two main theories have been advanced to explain these results.
According to the psychoevolutionary theory of Ulrich (1983),
humans are biologically hard wired through evolution for immedi-
ate positive responses to safe natural settings associated with
survival, such as trees, other vegetation, and water. Under these
conditions a sense of restoration is not only experienced con-
sciously with the emotions, but automatic physiological reactions
are activated that provide rapid short-term recovery from stress.
According to the attention restoration theory of Kaplan and Kaplan
(1989), many activities require effortful attention, and under these
conditions people experience mental fatigue. People's capacity for
attention recovers in restorative environments, including natural
environments, that offer qualities of “fascination,” “being away,”
“extent,” and “compatibility.”

Findings from studies of young people's contact with nature
parallel results with adults. Young people with green views or
opportunities for activity in green spaces show more focused
attention and better coping with stressful life events (Faber
Taylor et al., 2002; Wells, 2000; Wells and Evans, 2003), reduced
symptoms of attention deficit and hyperactivity disorder (Faber
Taylor et al., 2002; Faber Taylor and Kuo, 2009; Kuo and Faber
Taylor, 2004), and lower rates of depression (Maas et al., 2009).
Several of these studies have been conducted in schools. After a
day in a forest school versus a day inside classrooms, young
adolescents report a greater sense of energy and happiness and
less stress and anger, and students with records of poor behavior
benefit most (Roe and Aspinall, 2011). Preschool children with
access to large integrated areas of trees, shrubbery and hilly
terrain for play, versus areas with less integrated vegetation, have
lower measures of forgetfulness, difficulty in listening, hyperactiv-
ity and impulsivity (Martensson et al., 2009). High school students
with window views of trees and shrubbery, versus large empty
lawns and built features like parking lots, have significantly fewer
criminal behaviors and significantly higher graduation rates, merit
awards, and student plans to attend college (Matsuoka, 2010).
All of these studies held sociodemographic variables constant or
statistically controlled for family income and other potentially
confounding factors.

Evaluations of children's gardening, primarily in school programs,
show that in addition to a greater likelihood of eating fresh fruits and
vegetables and academic advantages like higher scores on science
tests, students who garden are more likely than control groups to
show gains in social and emotional skills (see reviews by Blair, 2009;
Ozer, 2006; Robinson-O'Brien et al., 2009; Williams and Dixon, 2013).
Simply adding plants at the back of a classroom has been found to
significantly increase students' feelings of comfort, preference and
friendliness and reduce absences for illness and records of misbeha-
vior, relative to a control class (Han, 2009).

Most of these studies of children and nature involve naturalistic
experiments or large correlational designs. They have established
that young people can derive significant benefits from contact with
nature, but there is a need to better understand what young people
do in green spaces and how they describe their experiences.
Experimental and quantitative studies have documented that contact
with nature can benefit young people. The qualitative research
reported in this paper suggests why. It adds to other studies based
on observations and interviews, which have found that preschool
and elementary school students congregate in greatest numbers in
natural areas versus on asphalt or manufactured play equipment
when they are given a choice, that natural areas afford cooperative
and imaginative play, and that young students associate these spaces
with nature discovery, diverse affordances for action, an affinity for
wildlife, a sense of freedom and happiness, and opportunities to face
and overcome challenges (Bell, 2001; Dutt, 2012; Kraftl, 2013; Lucas
and Dyment, 2010; Moore and Wong, 1997; Nedovic and Morrissey,
2013; Ridgers et al., 2012; Tranter and Malone, 2004). This paper is

unique in extending observations and interviews about the value of
green school grounds beyond elementary and middle schools to high
schools as well.

1.4. Theoretical framework: social and environmental affordances on
school grounds

The research reported here spans early childhood through
adolescence and three different ways of providing contact with
nature. At the first study site, young children in an elementary
school chose a pine grove or a second-growth woodland with a
creek as locations for recess play. At the second site, older
elementary school children used a naturalized habitat as an
outdoor classroom for the study of science and writing. At three
high school sites and one after-school program, teens engaged in
gardening. Across these diverse samples and settings, the research
was unified by the use of ethnographic observations and inter-
views and a reliance on the theoretical framework of ecological
psychology, which seeks to understand how affordances of a place
facilitate or constrain people's opportunities for action and experi-
ence (Gibson, 1979).

Gibson (1979) defines an affordance as a relational property
between an organism and its environment, determined by the
capabilities of the organism and the physical features of the envi-
ronment. A narrow ledge affords balancing, for example, only for a
child with the height to climb up on it and agility to walk its
surface. Affordances that matter depend on children's interests
and abilities. Ecological psychology asserts that the environment
has intrinsic meaning and value, in the sense of opportunities for
action and experience that it provides or thwarts, but society also
plays a shaping role (Reed, 1996). People around a child physically
alter the environment, invest it with cultural meanings, selectively
direct attention, and encourage some forms of interaction with the
environment but forbid others.

Barker (1968) added the concept of behavior settings: standing
patterns of behavior that a society establishes at scheduled times
in places that are adapted to this purpose, such as recess in a school-
yard. As Heft (2001) has noted, behavior settings can be analyzed in
terms of the physical affordances and social interactions that they
provide. Consistent with these concepts, the research at all six sites
identified affordances in natural areas of schoolyards, as well as the
outdoor behavior settings that schools established through school
philosophies, rules, programs and activities.

Ecological psychology exemplifies a transactional paradigm, as
it investigates a field of interdependent relationships that involve
individual capacities and intentions, sociocultural contexts, and
physical properties of the environment in dynamic interaction
(Heft, 2012). It does not separate nature from culture, because
wherever people go, they bring their personal and social history,
and they modify the world according to their intentions, whether
they build a child's tree house or a city. At the same time, material
elements and other living creatures have intrinsic properties to
which people have to adapt. In this respect, ecological psychology
is consistent with a recent work on geographies of nature
(Hinchliffe, 2007) and the “vital materialism” of Bennett (2010).
Hinchliffe notes that some cultures and scientific approaches
consider nature to be something distinct from the social world,
some a socially constructed idea, and some a coproduction, with
nature and society connected to each other by interdependent
histories. This paper adopts the third perspective. For children,
important properties of natural elements include responsive
affordances that immediately show the consequences of their
actions (such as sand or water), loose parts for construction and
creative play, graduated challenges, inexhaustible opportunities
for discovery, and recurring patterns combined with ever-fresh
sensory novelty (Chawla, 2007).
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2. Research questions

Guided by the concepts of affordances and behavior settings,
research at each site pursued an open-ended question: How do
students experience natural areas on their school grounds? (At one
teen site, this question applied to gardening in an after-school
program on city property.) In the language of ecological psychol-
ogy, this question can be stated as: What values do students find in
these natural areas?

3. Methods

3.1. Settings and samples

The research settings and samples are described in Tables 1 and
2. At each site, the researcher “zoomed in” from observations of
the site as a whole to a focus on the experience of individual
students. Researchers obtained parent consent forms and student
assent to being observed and interviewed, except in the case of
18-year-old high school students, who could give independent
consent. The research protocol was approved by the researchers'
university review boards at the Antioch University New England
for the Maryland research, and at the University of Colorado at
Denver for the Colorado research. Consistent with review board
policies, all student names in this paper are pseudonyms. For
detailed descriptions of research at each site, see Stanley (2010,
2011), Keena (2011) and Pevec (2011).

3.1.1. Site 1: elementary school in suburban Baltimore
The Jemicy School in suburban Baltimore was a private school

established to meet the needs of children with dyslexia and other
language-based learning difficulties. Given studies that show that
children with learning difficulties can focus better after play in
natural areas (Faber Taylor et al., 2002; Faber Taylor and Kuo,
2009; Kuo and Faber Taylor, 2004), it was particularly important to
understand the value of recess in nature for the population that
these students represented. The Lower School, which enrolled
about 80 students in grades 1–5, provided an ideal location to
study children's play choices and experiences, as the grounds
included an athletic field, a built playground, and two acres of
woods: a patch of deciduous second-growth forest with a creek
running through it, which was open for play from spring through
fall; and a pine grove which was available for play year-round.
During afternoon recess and after-school programs, children could
choose their play setting.

Research began with observations of the first to seventh grade
population as a whole to determine the locations that students
chose for recess play and understand the larger context of play
behavior. Between 2006 and 2010, an average of 152 students
were observed annually. In 2008, 11 Lower School students were
randomly selected for focused observations and interviews from
criterion groups that represented diversity in age, gender, race,
ethnic background, and length of school tenure. Nine of the 11
were committed to woods play and two preferred the playground.
Their age range was 6–12, with an average age of 8.5 years.
Because children between 6 and 9 are in the process of learning
to differentiate and verbalize their feelings (Aldwin, 2007), 10

Table 1
Playing and learning in two elementary schools: settings, samples and data sources.

Setting 1: the Jemicy School – lower school grounds of a private school in suburban Baltimore established to serve students with language-based
learning difficulties

Samples 11 Students in grades 1–6
--9 Woods players, 2 playground players
--6 M, 5 F; 10 European-American, 1 African-American
--Ages 6–12, mean age 8.5
24 Alumni survey respondents, with 8 selected for interviews
10 Parent interviews
5 Teacher interviews
5 School administrator and staff interviews

Data sources Videos by researcher
Student-made videos
Photography
Participant observationsþfield notes
Reflective interviews with children
Interviews with alumni, parents, teachers, school administrators
and staff
Alumni survey

Setting 2: schoolyard habitat on grounds of a public elementary school in suburban Denver
Sample 106 Students in grades 4–6

--45 M, 61 F; 97 European-American, 8 Hispanic, 1 African-American
--Ages 9–13; mean age 10.5

Data sources Participant observationsþfield notes
Video, photography
Memory maps, science notebooks

Representative subsample drawn from the 106 56 Students
--31 M, 25 F; 52 European-American, 3 Hispanic, 1 African-American
--Ages 9–13, mean age 10.5

Additional data sources Event maps
Interviews
Focused observations
Child-made photos

Representative key actors drawn from the 56 20 Students
--11 M, 9 F; 17 European-American, 2 Hispanic, 1 African-American
--Ages 10–13, mean age 10.8

Additional data Go-along interviews
Other data sources School archive of videos, photos and records about the habitat

Interview with teacher who created the habitat
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parents and 5 teachers were also interviewed about these indivi-
duals' play and recess history. In addition, 24 school alumni were
interviewed about their childhood memories of recess play, and
8 were selected for follow-up interviews. To understand the
school's philosophy, history, and rules governing recess, 5 school
administrators and staff were also interviewed.

3.1.2. Site 2: elementary school in suburban Denver
The second site involved students in grades 4–6 in a public

elementary school in suburban Denver. The school served approxi-
mately 500 students from a range of socioeconomic backgrounds,
from families in subsidized apartments to residents of new high-end
developments. The school building was surrounded by asphalt park-
ing, a built playground, a large grass field, and on one edge, a remnant
of a scrub oak forest. When the landscape behind the school was
disturbed in 2003 to make way for a new library wing, a fourth grade
teacher and his class decided to abate the damage by restoring a one-
quarter acre ecological habitat to create an outdoor classroom for
science and other subjects, following the guidelines of the National
Wildlife Federation Schoolyard Habitat program. The school subse-
quently established an annual “legacy day” when students and
teachers add new plantings, trails, signage and other improvements.
At the time of research during the 2010–2011 academic year, the
habitat included a butterfly garden, a pond surrounded by cattails and
willows, a few tall ponderosa pines, a picnic table, an amphitheater
created from large flat stones, and trails that led students to patches of
scrub oak, a seasonal stream and an open meadow. Although these
last areas were not officially part of school property, they were open to
students when they were taken to “the habitat.” In 2009, the school
district designated the school a model site for science and inquiry.

About half of the students in the fourth, fifth and sixth grades –
106 out of 207 – gave assent and consent forms to participate in
the study. This sample was 42% male and 58% female, ages 9–13
with an average age of 10.5 years. Student backgrounds repre-
sented the school's limited diversity: 97 European-Americans,
8 Hispanics, and 1 African-American. From this sample of 106,

the researcher selected 56 children for more extensive observa-
tions and conversational interviews, drawings, and photographs
about their habitat experiences. This subsample was chosen to
represent different classrooms, both sexes, ethnic and socioeco-
nomic diversity, and long-term and short-term enrollment in the
school. Twenty “key actors” from this group were selected for
more focused observations and “go-along” interviews (Carpiano,
2009; Trell and van Hoven, 2010). In addition to being represen-
tative of the school, these 20 were chosen to illustrate a variety of
stories about children's interactions with the habitat.

3.1.3. Sites 3–6: high school and market gardening in Colorado
High school samples experienced nature under four different

conditions at four locations: a private college preparatory school on
a former cattle ranch in western Colorado, where students could
choose gardening as their form of school service; a public high school
in the same town, where they could elect to enroll in an agricultural
biology class; a public alternative school in the same river valley,
where horticultural science was a required class for teen mothers; and
a voluntary after-school and summer gardening program to grow food
for a farmer's market and homeless shelter on Colorado's Front Range.
The researcher immersed herself in each site in sequence during the
period 2006–2010.

The combined sample of 52 students was composed of 31
females and 21 males. The time that they spent gardening ranged
from 1.5 h a week for the teen mothers enrolled in the one-
semester horticulture and nutrition class, to about 2 h a week for
2 semesters in the agricultural biology class, to 2 h twice a week
for 2.5 months for students on the private school work crew, to
30 h a week in the summers and 6 h a week during the school year
in the market garden after-school program. The gardens at the
private school and after-school program were well established and
grew food for hundreds of people, whereas the public and
alternative high school gardens were newly planted and grew
smaller amounts of food. In addition to giving interviews, the high

Table 2
High school gardening: settings, samples and data sources.

Setting 3 Private prep school in rural town in western Colorado
Sample 16 Students who selected gardening for their required school service hours

--5 M, 11 F; 14 European-American, 2 Asian
--Ages 15–19, mean age 17.2

Data sources Interviews with students and gardening teacher
Participant observationsþfield notes
Youth-made photographs

Setting 4 Public high school in the same western Colorado town
Sample 24 Students enrolled in an agricultural biology elective

--13 M, 11 F; 10 European-American, 12 Hispanic, 1 Asian, 1 Pacific Islander
--Ages 16–18, mean age 17.3

Data sources Interviews with students, agricultural biology teacher, school principal
Participant observationsþfield notes
Youth-made photographs

Setting 5 Alternative public high school in the same river valley in western Colorado
Sample 5 Females in a required horticulture science class for teen mothers

--5 Hispanic
--Ages 16–17, mean age 16.6

Data sources: Interviews with students, horticultural science teacher, school principal
Participant observationsþfield notes
Youth-made photographs

Setting 6 After-school urban gardening program on Colorado's Front Range
Sample 7 Teen leaders who volunteered for the program

--3 M, 4 F; 5 European-American, 2 Hispanic
--Ages 14–17, mean age 16.0

Data sources Interviews with students, gardening program director
Participant observationsþfield notes
Youth-made photographs
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school students took pictures of special places and things in their
gardens, which they then discussed.

3.2. Data collection and analysis

The primary methods at each site were ethnographic observa-
tions, recorded through field notes, video or photography, and
open-ended, semi-structured interviews that asked students about
how they experienced the natural areas at their school. (see
Tables 1 and 2). At each site, the researcher began by embedding
herself in the outdoor program for extended observations. At the
two elementary schools, the researcher was a science teacher at
the school who had a background in natural history, including
training in field observations. At the Jemicy School, she supervised
the children's woods play during recess, which enabled her to
stand at a site overlooking the woods or join selected groups of
children for more focused observations. In suburban Denver, the
researcher took a part-time position as science coordinator for the
year of data collection, freeing her for part-time research without
instructional responsibilities. At the teen gardening sites, the
researcher worked alongside the students as a volunteer. At the
program for teen mothers, she also presented some gardening
curriculum activities as a service to the science teacher. Students at
each site became accustomed to the researcher's presence, and
when they gave interviews, they had shared worlds to discuss. The
researchers at each site followed each other's work, used the same
theoretical framework and similar methods, and came together to
compare and share their results at several academic and profes-
sional conferences and symposia.

Data analysis was guided by Miles and Huberman's (1994)
methods for coding material, writing memos, and scrutinizing
interpretations for validity. All interviews were transcribed and
the transcriptions, field notes, and videos were repeatedly
reviewed, with attention to repetitive refrains, recurring patterns
of behavior, and resonant metaphors. By triangulating data from
interviews and observations, researchers tested whether similar
themes emerged from different sources and searched for discor-
dant data that challenged assumptions. At the Jemicy School and
suburban Denver school, researchers used “portraiture,” a type of
ethnographic case study described by Lawrence-Lightfoot and
Davis (1997), to tell the story of individual students and their
places. Given the large number of interviews at the teen sites, the
qualitative software program Dedoose was used to generate key-
word counts, semantic relationships (Spradley, 1979), and associa-
tions between sensory experiences and feelings. At all sites,
professional colleagues checked the coding of data samples, with
high levels of agreement, and reviewed narrative interpretations
for accuracy and authenticity.

No researcher asked directly about stress, anxiety, resilience,
or nature as a refuge. Nor did school administrators or teachers
discuss the natural areas as places for refuge because they
contained nature. At the elementary school in Maryland, one
administrator described recess in general as “an exhale moment,”
and children, alumni, and teachers viewed the woods as a place
where students could “get away” and find “freedom,” but this was
because the woods enabled children to create their own play
culture. In suburban Denver, the habitat was legitimized by the
school and district as a “science classroom” and “lab.” In the teen
gardening programs, adult mentors and teachers talked about the
food system and health issues – although a few staff recognized
that students found peace while gardening. Themes of stress,
restoration, and opportunities to experience competence and
positive social relationships emerged spontaneously at each site.
These themes are examined in the sections that follow.

4. Recess in the woods in early elementary school

As research on children's developing abilities to express and
analyze emotions would predict (Aldwin, 2007), the young ele-
mentary school students at the Jemicy School shared their feelings
for their play areas in brief and general terms. Therefore this
summary of findings at the Jemicy School relies heavily on
observations of students' behavior during recess, showing how
woods play enabled children to enjoy a sense of competence that
was more difficult to achieve in the classroom, and encouraged
cooperative play. The students' remarks about their experiences
are supplemented by parents' and teachers' observations and
alumni memories.

Students in grades 1–4 voted for their choice of woods play
with their feet. During three fall seasons, 96% of the students in
these early grades were observed to head for the woods as their
regular recess location. By grade 6, almost all students had
migrated out of the woods to the athletic field or playground.
When the 9 students who preferred woods play were interviewed,
8 noted that the natural areas were places for either unfettered
physical independence, supportive social relationships, or both. In
the words of Mark (11 years old), the woods were a place “where I
can just be my own self… just create anything I want to. I can just
go down there, be wild.” When Tricia (10) was asked about playing
in the woods, she explained, “When you're in class, it's school –
you can't relax, you have to work. But when you go to the woods,
it's a different place, and you can relax with your friends.”

The wooded areas afforded opportunities for activities that
captured the children's interest in the way that Dewey (1916, p. 126)
described as “being absorbed, wrapped up, carried away.” The
woods offered a nearly endless variety of “loose parts” (Nicholson,
1971) that children could investigate and manipulate, in contrast
to the playground's and athletic field's static forms. Children used
sticks, rocks, water, dirt, fruit, leaves and other found objects in
creative ways, and hunted for frogs, salamanders and other small
animals. In the early elementary grades, ages 6–7, they primarily
engaged in exploratory and sensory-based play such as wading,
splashing, digging, and smashing rocks. At ages 8–10, they orga-
nized their activities within a fort culture that involved role-
playing and other imaginative processes such as crafting shelters,
tools, and play structures. In the second growth forest, they
inherited a culture of fort making that extended back to the
school's origins. During the course of the study, at a parent's
request, the pine grove was opened for year round play to
compensate for the closing of the forested area and creek during
the icy months of winter. Over the period of a year, children
learned how to construct forts using boughs and pine needles and
dig holes to find rocks for an economy of exchange – effectively
creating a new behavior setting that extended the school's fort
culture into a new realm. According to their teachers, for 5 of the
9 woods players, the sustained level of attention that they showed
during these play “tasks” was uncharacteristic in the classroom.

The woods promoted cooperative alliances, autonomy, and
competence. The youngest children worked together to negotiate
the uneven terrain of the wooded hillside and creek bed and
encouraged each other to explore new places and sensations, such
as going on stream walks together while classmates scouted out
new territories ahead and announced visits to upcoming forts (see
Fig. 1). For 8–11 year olds, the fort culture was fundamental to
their positive experiences (see Fig. 2). Lincoln (8), who was
immersed in fort construction and negotiations and the barter of
products like chipped stones and wild apples, reflected: “For me,
it's like making my own business or small country. I think it gives
you a sense of power. And maturity…. And it's definitely a good
way to make friends.” When Mark (11) was asked his favorite
things about the woods, he listed the waterfalls and dams in the
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creek, animals, rocks, and other things to explore, but summed it
up by saying: “Just the main territory that you have for yourself.
Freedom. And independence.”

Parents also commented on the importance of the woods as a
setting for physical and social competence, where children could
explore and cooperatively create a fort culture of “work” with
peers, away from expectations prescribed by adults. A mother with
an extremely dyslexic daughter observed that, “So much is hard
for her. This – being in the woods – isn't hard. She loves it.” She
noted that when her daughter was making discoveries and meet-
ing challenges in the woods, “She knows a LOT.” As a result, “I
think for her it levels the playing field,” and “it's a safe place to test
out different roles down there.” Another mother also described the
woods as a “safe haven” for her son socially. “When they closed for
the winter, his anxiety rose.”

When 8 alumni were interviewed about their experiences as
students, 7 recalled how their frustration with academic failure in
previous schools was replaced by a sense of acceptance at Jemicy.
A father who attended Jemicy himself as a student and later
enrolled his own children there attested to thriving on “free-form
learning” that was exemplified by recess in the woods. A woman
observed that in the woods, “It's like a carefree area” where
children “are not as nervous,” where “they're able to escape their
fear.” A woman who became a psychologist said, “It felt like just
me and my little group of friends, and that was our whole
universe.” Regarding this experience of absorption in the woods,
she added, “I really think it helped me return to the classroom
with better focus.”

Because most of the current students transferred into Jemicy
from other grade schools or kindergarten and preschool programs,
they were able to draw comparisons. When they were asked,
“How did recess at your previous school compare to the recesses
you have now at Jemicy?” all 11 students expressed negative
reactions to recess at their previous schools, and parents described
previous recess settings as highly constrained and lacking in
diverse play elements. Elizabeth (8) recalled, “It felt like torture,
cause there was nothing to do. I just hung around with my
friends.” Her mother agreed: “Mostly, kids just stood around on
the asphalt.” When Elizabeth transferred to Jemicy and entered
the woods on her first day, she exclaimed, “How did this place get
to be so amazing?” Maria (8) recalled that at her previous school,
“You could just bounce a ball.” “Now,” her mother said, “recess is
all she talks about – the forts and playing in the woods.” Brian (11)
remembered the urban school that he previously attended, where
play was restricted to a heavily used grass field once a week and
on other days, a small asphalt space where running and ball
playing were prohibited, and his verdict was, “What a rip-off!”
“The kids complained a lot,” his mother noted. Alex (9) recalled
the slide, monkey bars and big plastic dragon at his previous
school and summed it up as, “BORING!” In contrast, all 11 students
described recess at Jemicy as a positive and stress-free setting.
There, they felt: “Happy! Really, really happy!” “I can just be
myself there!”

The two students who did not frequent the woods appreciated
having freedom to make their own play choices. Abby (8) preferred
to stay on the playground with a best friend, in a setting that she
described as “not as messy.” She stated, “I'm just not a woodsy
kind of person,” and she confided that she was afraid of ticks and
other insects. (In her fourth year at Jemicy, after her science class
studied a vernal pool in the woods by the stream, she became an
enthusiastic woods player.) Brian (11) exemplified the transition
that students made when they migrated out of the woods to the
playground or athletic field by grade 6. His mother observed that
he had become more self-conscious: “He would think the little kids
are down in the woods, and he's too old for that.” Brian recalled
when he “used to play forts and stuff,” “because when I was little I
liked the woods, but now I'd rather play sports with my friends.”
Because the wooded areas at this school were used intensively by
students in the early elementary grades, they became defined as
places reserved for “little kids.” The few older children who stayed
in the woods typically moved into leadership roles, helping to
monitor and mentor the younger children.

5. A naturalized habitat for interdisciplinary learning in
grades 4–6

Although students in suburban Denver entered the naturalized
area on their school grounds to do class assignments rather than
to play, they also found it an escape from classroom stresses,
and they could articulate this outcome with greater self-awareness

Fig. 1. During recess at the Jemicy School, children in grades 1–2 primarily engaged
in sensory exploration and discovery. Photo by Emily Stanley.

Fig. 2. Jemicy School students in grades 3–5 developed an elaborate fort culture
during recess which required creative and cooperative work – such as these boys
who are trading found objects between forts. Photo by Emily Stanley.
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than the younger children in Jemicy. When the sample of 106
students was asked to draw the habitat from memory and write
three words that described it, 25% wrote the words “peaceful” or
“calm.” The 56 students who gave interviews also used these
words repeatedly. When Marissa (10) was asked how she felt after
spending time in the habitat, she replied: “I feel at peace, and
because just being outside calms me down…. I feel calm and I feel
relaxed because it's like you don't have to worry about upcoming
tests. You don't have to worry about problems you are having. You
can just be outside enjoying the time you have out there.” She
later referred to this feeling as “zooming out.” Similarly, Michael
(9) observed: “It feels like it is the only time I can be alone and at
peace without anything to bother me. I just forget everything and
relax and just think happy thoughts and rest for awhile…. When I
am inside and all that, it's like all the work is hitting me and I have
a lot to worry about.” Sapphire (12) said, “It makes me feel like I'm
somewhere I can be, and not be angry at other people like the boys
in my class, because those boys infuriate me. Sometimes those
boys will say mean things to me…So I like to come out here and I
go somewhere where no one is, like up the hill.” Student descrip-
tions of how they felt in the habitat included phrases like, “It is the
same feeling as being in a museum,” “soothing and relaxing,” “you
want to spend all of your time out here,” and “like I can do
anything I want to.” In contrast, students reported many stresses
inside school walls: academic anxieties like worry over upcoming
tests, grades and homework; and social conflicts like bullying,
teasing and name calling.

Students were able to protect their peace and calm because
they could move freely through the habitat. For example, when a
girl resented nearby classmates raising their voices, she escaped by
moving to a different pocket of the landscape. The one-quarter
acre of the habitat was so varied in structure that children could
select places for tranquility or active adventure. This freedom to
choose their location also contributed to their sense of safety.
In the scrub oak woods, they could feel a sense of enclosure, or
they could choose the open clearing that afforded a clear line of
sight up and down the hill. They also found safety by being in
groups. Sophie (10) explained that she got scared easily but she
felt the habitat to be safe because she was with people she trusted.

The diversity of the habitat also contributed to feelings of
respite because the ever changing variety of information that it
contained enabled students to select locations that held their
fascination and attention. Seasonal variations provided a different
experience each time that they went outdoors: a quality that
Moore and Young (1978) call “sufficient unpredictability” and that
Chawla (2007) associates with the deep attention that nature play
and discovery evoke. The pond was the center of activity for many
students (see Fig. 3). They found winter ice as appealing as the
small green leaves of duckweed that coated the water in warmer
weather. In every season, there was a group of students lying on
their bellies on the dock with their heads and arms hanging off the
edge, faces close to the surface of the water. The woods appealed
to a smaller number, but they attracted students who found
adventure and imagination in the tangled branches of the scrub
oak. The butterfly garden provided a colorful space that changed
with the seasons. There were two steep hills that students climbed
with long lunging steps up and short cautious steps down
(especially in the snow), where they found sunny perches for
nature journaling and niches for snake hunting. This diversity
enabled individual students to select whatever they found most
appealing.

Teachers reinforced the sense of peace and calm by a ritual
called “two minutes of silence.” The first thing that every class did
on arriving in the habitat was to sit on the rock steps facing the
pond for 2 min in silence. The intention of the ritual was to allow
students to settle in and select what they wanted to pay attention

to on that day. Students reported an appreciation of the routine.
Tyler (12) described coming to an understanding that he was too
connected to electronics. He explained, “I think it was when we
were doing two minutes of silence…I started to realize that this is
a really beautiful place to be right now.”

Teachers learned to take advantage of the diverse affordances.
One teacher took her class to the habitat for science journaling
once a week, allowing students to fan out and select whatever
information appealed to them individually for their sketching
and writing. Teachers also enabled students to enjoy a sense of
adventure that is rarely promoted in schooling, sometimes letting
them explore paths in the woods made by wildlife or build forts in
the trees. Some teachers gave an assignment called the Small
World Principle (Sobel, 2008) that challenged students to imagine
that they were only 2 in. tall and then create ways to survive in the
habitat. This activity engaged students in lively conversations and
determined team work to create small shelters and tiny simple
machines to carry water or food. These opportunities to choose
areas of interest and to solve challenges encouraged a sense of
efficacy. Occasionally, teachers used the habitat as a deliberate
respite from classroom pressures, such as when a sixth grade
teacher gave his students free time breaks in the habitat in the
midst of a rigorous three weeks of standardized testing. During
these and other observations, students appeared visibly relieved to
be able to move freely in ways not allowed inside the building.

A notable dimension of the habitat was not only what was
directly observed, but what was not observed. Inside the building,
students often engaged in arguments and rude, aggressive
exchanges; but during more than 700 h of observations in the
habitat, not a single incidence of such behavior was seen. In the
habitat, students expected that others would respect their auton-
omy and sense of peace. When classmates were too loud, their
peers asked them to lower their voices, and when students noticed
a pattern they called “messing around,” they held their classmates
accountable or asked for the help of a teacher. In the habitat,
respect and cooperation characterized relations between students
and teachers and among students.

6. Gardening programs for high school teens

By adolescence, students were able to reflect at length about
their experiences of gardening on their school grounds or in an
after-school program as they raised vegetables, fruit, herbs and
flowers. The heart of research with this age group was an open-
ended interview of about half an hour, done one-on-one at each
student's garden site. Students were asked to close their eyes and

Fig. 3. In the schoolyard habitat, the dock by the pond was a favorite place for
science observations and quiet reverie. Photo by Kelly Keena.
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share what came to mind about first being in a garden, followed by
questions about what they saw, smelled, heard, tasted and felt
with their hands while gardening, how they felt during and after
garden work, whether they noticed a greater capacity to pay
attention after time in the garden, whether gardening connected
them to other people, and the meaning of gardening for them.

The interview analysis included a count of key words. Table 3
displays key words and frequency counts based on teens' responses
to the questions, “How do you feel while gardening?” and “How do
you feel after gardening?” In all four programs, youth reported
feeling calm, peaceful, and relaxed. This result cut across age, ethnic
origin, socioeconomic status, whether gardens were new or mature,
and whether students gardened by choice or as a school require-
ment. None of the students described negative feelings. Together,
the words “calm,” “peaceful,” “relax” and “relaxed” were used 186
times by the 52 respondents. Other positive emotions, such as
happiness, joy, feeling good, and love, were mentioned 217 times. In
sum, 186 out of 403 uses of key words, or 46%, referred to calm,
peace and relaxation.

Teens gave four main reasons for the calm and peace that they
felt during and after gardening: being outdoors in fresh air in
nature; feeling connecting to a natural living system; caring for
living things successfully; and having time for quiet self-reflection.
Because the first three reasons are closely related, they will be
presented together, followed by the teens' remarks about self-
reflection. The youth were also asked, “Do you notice any greater
capacity to pay attention to other things once you are done with
gardening?” Because a state of mindful awareness is characteristic
of a sense of peace and calm, and the ability to focus is necessary
for successful school achievement, their responses to this question
are also reviewed. To distinguish each gardening program, young
people's statements will be followed by their age and program
initials: the urban after-school program (U), private school pro-
gram (PS), rural public high school class (RH), and class for teen
mothers (TM).

6.1. Being outdoors and caring for a living system

Some students appreciated the garden because of qualities it
shared with other natural places. As Antonio (18, RH) said, “I feel
like it's like a picture of being like in a forest, you know, nature….
It's just like being there, being calm, enjoying nature.” Others drew
peace from feeling part of nature's cycles. Georgia (18, PS) felt
serenity in the garden because, “Simple things are there, and they
grow, and they die.” In the words of Aaron (17, RH): “I like it
because I know it all works together, just a big old complete cycle.
It calms me down. It makes me feel relaxed, at ease. It reminds me
of who I am, and I don't have to worry about anything else.”

A few students noted that when they went hiking or camping,
they were told to leave nature untouched and not to harm it. In
contrast, gardening invited them to participate in nature's processes
through caring actions (see Fig. 4). One of the teen mothers, Natalie
(17, TM), elaborated on this connection: “It makes me feel good

inside, all fresh, good… I enjoy touching the soil, the plants. You can
feel them…I feel part of them…Yes, it makes me feel that I can care
more about things… Being more gentle, caring more, the plants are
like people.” All five teen mothers described parallels between
caring for a garden and caring for their babies. As Virginia (17, TM)
expressed it: “ I like to touch the soil and feel the plants…It feels
good because you are helping a plant to grow. So it feels like you are
helping someone to grow.” Compared to parenting, however, she
found gardening “a little more relaxing, not so stressful.”

Several teens who were not parents also compared gardening
to caring for children. Tom (17, PS) had worked with preschoolers
for a prior school work crew and found parallels in “caring for
them, caring for like a little community or nature.” Others found
the garden a place where they could engage in a reciprocal
relationship of doing good and receiving good. As George (17, U)
said: “It all connects one way or another, so I figure that I'm
helping the environment, it's helping the garden, I'm helping
myself. It's not that everything is about me, it's that everything
is about everything else.” Jessie (16, PS) echoed him: “If I take care
of them, they'll take care of me!”

Marie (15, U) observed that gardening is particularly mean-
ingful because it is essential.

It brings us back to where we are all from. Because you just get
caught up in all this technology…, but gardening is like this
essential thing that has to be done by somebody…. In that way
it's a very essential part of life. Sometimes we don't see that, we
just go to the grocery store and buy it. But then actually being
able to say, “I made food, or I grew food for myself,” it just
brings it all back together, and I think that's why I think that it
is peaceful and enjoyable.

These activities in the garden contrasted with sources of stress
that students associated with other parts of school, including

Table 3
Feelings reported in response to gardening: frequency counts of key words.

Key words for feelings Urban after-school program
N¼7

Private school program
N¼16

Public high school class
N¼24

Teen mothers class N¼5 Totals N¼52

Word count # Of persons Word count # Of persons Word count # Of persons Word count # Of persons Word count # Of persons

Happy, joy, enjoy 19 5 15 8 56 17 9 4 99 34
Calm, peaceful 12 5 35 13 46 13 4 2 97 33
Relax, relaxed 16 3 15 5 48 12 10 4 89 24
Good, nice, cool 44 6 30 6 11 2 12 2 97 16
Love 3 2 2 2 16 4 0 0 21 8

Fig. 4. Many teen gardeners had pictures taken of their hands at work, expressing
their sense of agency. Photo by permission of Barclay (16).
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grades, homework, an enforced schedule, sitting for long periods
inside, and pressure to win in competitive sports.

6.2. Time for self-reflection

Time to reflect, get centered, and let go of school stresses
permeated these young people's conversations about gardening.
Michaela (17, RH) enjoyed the garden so much that she became a
garden intern for independent study in her senior year after taking
the agricultural biology class in her junior year.

Everything just seems a lot more peaceful… Just for it to be
semi-quiet is like, I really think is important in a garden. My
school day is really not quiet or relaxing or peaceful at all.
That's why it's so nice to come out here and be out in nature
and kind of like center yourself again.

Ana (17, RH) saw gardening as a distraction from sources of stress:
“Gardening for me would kind of fit into a stress release, because
you're doing something that will distract you maybe from things
that stress you or things that make you feel bad. So if I go out and
garden it will make me feel so much better when I am done.”
Diana (17, U) explained that the physical work involved in garden-
ing both gave her mind a focus and left it free for problem solving.

It gets your mind off things. You have time to reflect on your
life, but then like you're busy, it's not like you're sitting at home
thinking. You kind of work them out because you're doing more
physical work. So yeah, there's things like you come to a
solution, but not an actual solution, but in your mind, but
who cares, you reach a kind of peace.

Several youth described their garden as a “sanctuary.”
Gina,15, a member of the garden work crew at the private

school, described this combination of physical work with time for
contemplation as meditative.

It's almost like meditation, like my body is present but my
mind just kind of drifts off and goes someplace else, and thinks
about things…It's brainless tasks most of the time, so it's also
like zenful, so you get to listen to things…I think about stuff, so
I don't have to go home and think about it right before bed, so
instead I can just go to sleep and stuff. I just feel happier in a
way, and more at peace.

These feelings were so common in her work crew that the
school nicknamed the gardeners the “meditation crew.” A few staff
recognized these benefits. One of the girls said that when she went
to the school nurse with a stress related issue, the nurse told her to
go garden because it would make her feel better. At the public high
school, Bernardo, 16, noted that the garden could be a refuge for
any student, not just those in the gardening class. “Cause if they
are having a test or something and they want to escape, just for
five or ten minutes, they can go to the garden…to have a time of
silence to reflect.”

6.3. Focusing

Out of 51 students who were asked whether their capacity to
pay attention to other things changed after gardening, 50 (98%)
replied that their capacity to focus improved and that it positively
impacted their ability to do school work. Rodrigo (16, RH)
commented about coming to the garden: “It's like taking a little
break….You come here and work and learn. You come back to
class more refreshed, more into work.”

Two students self-identified as having Attention Deficit Dis-
order. For them, gardening made a noticeable difference. Julieta
(18, RH) commented on the effects of her agricultural biology class

on the class that followed: “You know I got to spend the whole
other class outside so now in the next class I can kind of calm
down and relax a little bit and put the energy that I got into my
other work, into my other class.” Laurel (17, PS) observed that after
time on the garden work crew: “I'm able to complete my home-
work faster, because I'm in a better place to do other things,
because I just spent an hour not worrying about my homework
and my grades and my timing for anything, because there's no
deadline here.”

Rose, (16, U), a student who revealed that she suffered from
clinical depression, described gardening as her “self-therapy”.

It helps me focus and like slows everything down. It makes me
able to concentrate on one thing, not several things at a time
like I have to at school, like due dates, and tests, and stuff like
that. It brings, it just kind of lets me slow down and focus on
one particular thing that needs to get done, and when I do it I
move on to the next thing, and I focus on that for however long
I need to.

She found that this ability to focus and complete work gave
her temporary relief from depression. Barclay (16, U) was a high
performing student who did not suffer from depression or ADHD,
but he summed up the emotional benefits of the garden for
himself and other students: “I've had some hard days at school,
but it's nice here. People are laughing. I think it's a great input and
output of energy. I think it outputs stress but inputs positive
energy, so it balances it out, so positive energy pushes out that
negative energy when you are here.”

7. Discussion

The findings reported here add to existing evidence that when
students have natural landscapes for play, learning and green
views, they show positive moods and reduced stress, anger,
inattention and problem behavior (Martensson et al., 2009;
Matsuoka, 2010; Roe and Aspinall, 2011). The results are also
consistent with evidence that access to nature around the home
and neighborhood decreases children's symptoms of ADHD (Faber
Taylor et al., 2001; Faber Taylor and Kuo, 2009; Kuo and Faber
Taylor, 2004) and rates of depression (Maas et al., 2009), and
facilitates coping with stress (Wells and Evans, 2003). In addition,
the observations and interviews at these six sites suggest pro-
cesses that underlie these outcomes, as students find many
opportunities for discovery, immerse themselves in positive sen-
sory experiences, and engage in constructive, creative, and coop-
erative activities.

The degree to which students could articulate these benefits
varied across the three age groups. Younger elementary school
children in the Jemicy School expressed the value of naturalized
playscapes primarily by voting with their feet, by choosing
wooded areas for recess rather than the built playground or
athletic field. It was mostly parents and alumni who articulated
the value of the woods as a “safe space,” “safe haven” and “carefree
area,” in contrast to social and academic pressures that students
faced in classrooms. Older elementary school students in the
public school in Colorado talked frequently about the peace and
calm that they experienced in their naturalized habitat. High
school students not only spoke about peace, calm and relaxation
in their gardens, but they analyzed reasons for their feelings. These
increasing references to peace and relaxation may be partly
explained by different numbers in the studies' samples: 9 “woods
players” were interviewed at Jemicy versus 56 students in sub-
urban Denver and 52 teen gardeners. Yet these differences are to
be expected, given children's developing capacity to differentiate
and talk about their feelings as they move from early childhood to

L. Chawla et al. / Health & Place 28 (2014) 1–1310



middle childhood and adolescence (Aldwin, 2007). These results
suggest that when research explores the meaning of natural play
areas for young children, it is important to supplement child
interviews with reflections from parents and teachers, behavioral
observations, and when possible, reminiscences by alumni, as
research at the Jemicy School did.

What the younger elementary school students often expressed
was the value of free movement and free choice during recess.
Freedom of choice, a great variety of objects for discovery, and loose
parts that children could use imaginatively appeared to be integral
dimensions of the woods' function as a “safe haven,” as these
qualities of woods play enabled children to select roles and
activities in which they felt comfortable and competent. It could
be objected that free choice characterizes any recess wherever it is
located; but children and parents at Jemicy drew stark contrasts
between play in the woods and recess at previous schools, where
students were bound by restrictive rules in barren environments
with hard surfaces, flat grassed fields, and playgrounds with rigid
equipment. This finding is similar to observations by Lucas and
Dyment (2010) of outdoor recess at a primary school that combined
areas of asphalt, manufactured play equipment, and native grasses
and trees. There too, the native landscape attracted the most
students, for similar types of cooperative, imaginative play.

This paper cannot claim that nature-based activities made
the students in its samples more resilient, as resilience involves
positive adaptations to stressors and challenges over the long
term. Therefore it must be investigated through longitudinal
studies (Benard, 2004). It is appropriate to note, however, that
the natural areas at the six sites facilitated the development of
important protective factors for resilience in the form of feelings of
competence and supportive social relationships (Garmezy and
Masten, 1991; Wright and Masten, 2005).

White (1987, p. 52) defined competence as “all those actions, at
first playful and exploratory, later more serious and focalized,
which tend to increase fitness, capacity, and skill in dealing with
the environment”; and he noted that competent functioning
produces two consequences: effectance as people see that they
can have a visible impact on their environment, and a sense of
efficacy that includes feelings of mastery and self-esteem that
develop through repeated experiences of successfully meeting
challenges (White, 1959). Experiences of these kinds characterized
all six study sites. At the Jemicy School, nature play enabled
children to set their own markers for graduated levels of compe-
tence where they could exercise their current abilities and set
increasingly challenging goals, such as heavier rocks to lift or more
complex techniques for fort construction. In the schoolyard
habitat, older elementary school students were given assignments
that allowed them to choose areas of the habitat that captured
their interest, and by selecting their own subjects for investigation,
they were able to set and meet their own objectives for accom-
plishment. In the teen gardening programs, students appreciated
opportunities to “help” nature in its processes of growth, as well as
engage in the essential act of producing food.

Supportive social relationships were facilitated because the
students' freedom to choose from a variety of potential activities
gave them control over social interactions and roles. As a mother
at the Jemicy School remarked, the woods provided “a safe place
to test out different roles.” Similarly, students in the Colorado
habitat could gravitate to the pond, scrub oak or other areas,
which involved different social groups as well as settings. At both
schools, the natural areas afforded cooperative activities that
encouraged civility.

Another theme that emerged from these sites is that the
natural areas motivated attention and focusing. According to
teachers at the Jemicy School, the sustained attention that stu-
dents gave to their activities in the woods was uncharacteristic of

the majority of the 9 woods players when they were in the
classroom. Teachers at the suburban Denver school took advantage
of the great sensory richness of the habitat by letting students
choose their object of focus during assignments, and students gave
intent attention to these tasks. When teen gardeners were asked
whether their capacity to pay attention changed after gardening,
50 out of 51 reported that they felt that it improved. Teens also
described the garden as a place for centering and self-reflection.

In some respects, these findings in the woods, natural habitat
and gardens reflect aspects of Attention Restoration Theory
(Kaplan and Kaplan 1989). Students' statements and researchers'
observations are consistent with the qualities of “fascination,”
“being away,” “extent” and “compatibility” that the Kaplans
associate with settings that promote attention restoration. These
natural areas contained abundant objects of fascination, enabled
students to get away from daily hassles and concerns, gave them
extent to become immersed in their experiences, and provided
compatibility with their goals.

In other ways, the claim of Attention Restoration Theory that
“directed attention” is a limited resource that leads to mental
fatigue, which is restored by “involuntary attention,” introduces
terms that are more confusing than enlightening in these school
settings. The Kaplans define directed attention as “forcing oneself
to pay attention to something that is not particularly interesting”
(p. 179), in contrast to involuntary attention “that requires no
effort at all, such as when something exciting or interesting
happens and we look to discover what is going on” (p. 179). The
children's attention was not “directed” in this specialized sense,
but it illustrated normal usages of the word in the sense of
sustained attention to a task, which was frequently assigned by a
teacher. Students engaged intently in fort building and other play
“tasks” that they set for themselves in the woods, immersed
themselves in the assignments they were given in the habitat,
and gave their focus to assigned garden work in ways that enabled
them to center meditatively. If Attention Restoration Theory were
applied to explain why they felt happy, peaceful or calm after
these activities, it would say that their attention was involuntary
and required no effort at all – which is not a phenomenologically
accurate description of what occurred.

This paper's results are more compatible with the psycho-
evolutionary theory of Ulrich (1983), who claimed that exposure
to natural areas that are perceived to be safe is inherently
restorative because such settings were associated with survival
during humanity's long evolutionary history. Therefore physiolo-
gical levels of stress drop in safe natural settings and feelings of
well-being rise. Although the research reported here did not
include biomarkers of students' stress levels, the positive emotions
and opportunities to relax that young people expressed at all six
sites are consistent with this theory.

8. Implications for research and practice

Access to nature at these six sites was not part of any deliberate
program to reduce stress and anxiety and build protective factors
for resilience, yet it created conditions for the three strategies to
enhance resilience that Masten and Reed (2002) identify reducing
risks (such as inattention and aggression), building assets (such as
concentration and a sense of competence), and mobilizing human
adaptational systems (such as cooperative friendships). These
findings suggest that the basic theory and research on resilience
need to consider access to nature as a protective factor in its own
right, similar to safe neighborhoods and youth organizations.
Correspondingly, programs for stress reduction and stress man-
agement should find ways to include nature-based interventions.
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Schools that incorporate schoolyard greening are well suited to
serve as laboratories for basic research on the effects of nature
contact for children and youth. Whereas a number of studies with
adults include physiological measures of nature benefits, there has
been no comparable research with children. School grounds that
contain natural areas as well as built playgrounds and asphalt
surfaces provide opportunities to assign children to different areas
and measure physiological responses. Children can also be tracked
with repeated measures as they move from a classroom into a
natural area or built outdoor space and back into the classroom.
LeGendre (2003) successfully used cortisol swabs to study levels of
stress associated with group sizes and space in preschools: this
appears to be a measure adaptable to outdoor settings as well.
Given that students and parents at this paper's sites were never
asked directly about stress and anxiety and yet they volunteered
the value of these sites for refuge and restoration, more qualitative
studies are also needed to probe this aspect of the meaning of
naturalized schoolyards.

Another approach to the study of mental health benefits is
exemplified by Wells and Evans (2003), who investigated the
effects of nature around children's homes. They correlated parents'
reports and children's self-perceptions of psychological health,
children's reports of stressful events in their lives, and indepen-
dent measures of levels of nature. In schools, similar assessments
of children's psychological health could be related to levels of
nature in classrooms and outdoors, time spent in green schoolyard
activities, and whether school-based stress management programs
include nature components or not. Schools also present excellent
sites to study the effects of nature contact on focusing. Faber Taylor
and Kuo (2009) used the digit span backwards test of concentra-
tion after taking children on walks down built streets or through a
park, with significantly better performance after time in the park.
Using a test of this kind, or measures of success at school-related
tasks, students could be tested for their ability to concentrate after
time outdoors in built playgrounds or natural landscapes.

Although it is important to know whether schoolyard greening
benefits students' physiology and focusing, with potential out-
comes for health and school achievement, this paper demonstrates
that young people's perceptions of the value of natural areas speak
to an outcome of no less consequence: their happiness here and
now. According to Dewey (1916), the highest aim that schools
should serve is to help students achieve a good life and build a
society where others can enjoy good lives as well. These students'
experiences of deep engagement in action and sensory awareness
and their creative and cooperative relations with other people and
the environment constitute elements of Dewey's vision of a good
life. At the Jemicy School, promoting “the good life in childhood”
was the school's explicit mission, and the principal identified
students' freedom to choose nature play as one of its expressions.

At every site, however, students discovered values in the
wooded areas, habitat and gardens that they were never taught
by the adults who supervised them. At the Jemicy School, they
created their own woods play culture, where teachers rarely
ventured except to mediate a dispute. In the natural habitat and
gardens, they talked about their experiences in terms that trans-
cended their schools' discourses that these were places for learn-
ing science or doing service. The students' discoveries of the value
of these spaces are consistent with the principle of ecological
psychology that the environment has qualities and meanings of its
own that people can perceive (Gibson, 1979; Reed, 1996) and the
arguments of Hinchliffe (2007) and Bennett (2010) that nature has
an “otherness” that is constituted by the “ecologies of action” of
many species and elements in addition to the human.

In Geographies of Alternative Education, Kraftl (2013) examined
how the more-than-social materiality of natural processes in forest
schools and farm-based schools created settings for children's

autonomous learning and transformation. Future research on
schoolyard greening and health will benefit by articulating theore-
tical frameworks that recognize the interdependence of humans
and larger ecologies of life, such as Gibson (1979), Reed (1996),
Hinchliffe (2007), Bennett (2010) and Kraftl (2013) offer. These
frameworks are consistent with the advice of Bell and Dyment
(2008) that health promotion needs to extend beyond individual
behaviors to address the settings of people's lives, as well as
socioecological models of resilience (Masten and Obradovic, 2008;
Tidball and Krasny, 2014) that embed people in the ecosystems on
which they rely. These frameworks will encourage researchers and
practitioners to see green schoolyards as sites where people have
the potential to create more healthy and sustaining conditions for
themselves, their communities, and the ecosystems on which life
depends.
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