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Abstract 
Initiated by a team of educators and academics, the only full-day nature 
kindergarten program in British Columbia started operations in September 2012 at 
a local elementary school. Following the model of forest schools in Scandinavian 
countries, the nature kindergarten provides young children with large amounts of 
time in natural outdoor settings where they can play, explore and experience 
natural systems and materials. In this paper, we describe the creation of the nature 
kindergarten and the pedagogical principles on which it is based. We also illustrate 
children’s  experiences  outdoors.  Finally,  we  report  preliminary  findings  of  our  
research  evaluating  the  effects  of  being  in  nature  on  children’s  nature  relatedness  
and their environmentally responsible behavior.   
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Initiated by a team of educators and academics, the only full-day nature 
kindergarten program in British Columbia started operations in September 2012 at 
a local elementary school. Following the model of forest schools in Scandinavian 
countries, the nature kindergarten program provides young children with large 
amounts of time in natural outdoor settings where environmental education is put 
into context through play, exploration and the experience of natural systems and 
materials. Every morning, regardless of the weather, educators engage children in 
the investigation of natural phenomena and learning about the place in which they 
live.  
 
In this paper, we (a) provide a rich documentation (also called pedagogical 
narration; British Columbia Early Learning Framework 2008) of the nature 
kindergarten curriculum implementation, and (b) evaluate the effect of the nature 
kindergarten on participating children’s  ecological  awareness.  We  start  by  
presenting  research  on  children’s  environmental knowledge and attitudes, then 
describe the idea of forest schools, the creation of the nature kindergarten, and the 
pedagogical principles that guide its implementation.  

 
Experience of Nature, Nature Relatedness, and Environmental Attitudes 
Given the decrease in nature-based recreation over the past few decades (Pergams 
and Zaradic 2008), there is concern that this reduction in outdoor experiences 
negatively  affects  children’s  environmental  knowledge  and  their  attitudes  towards  
nature. Several studies have shown that—at least in highly developed Western 
countries—children’s  knowledge  and  perception  of  local  biodiversity  is  very  limited  
(Balmford et al. 2002; Lindemann-Matthies 2002). Moreover, in a study based on 
50 in-depth child interviews, Strife (2012) reported a worrisome trend of 
“ecophobia,”  where  children  expressed  pessimism,  fearfulness,  sadness,  and  anger  
towards environmental problems.  
 
Despite some belief that young children have difficulty understanding complex 
environmental concepts, there is evidence that young children are interested in and 
understand some of these concepts (Grodzinska-Jurczak et al. 2006; Palmer and 
Suggate 2004). A number of studies have examined environmental attitudes in 
middle- and high-school students (e.g., Larson, Green and Castleberry 2011; 
Leeming, Dwyer and Bracken 1995; Manoli, Johnson and Dunlap 2007; Powell et al. 
2011; Williams and McCrorie 1990), but few studies have assessed environmental 
attitudes in younger children (Evans et al. 2007). Williams and McCrorie (1990) 
found that 6- to 8-year-olds hold pro-environmental attitudes and tend to behave in 
a manner that is environmentally responsible. With the aid of graphically depicted 
scenarios, children as young as 3 to 5 years are able to identify ecological issues 
with accuracy (Cohen and Horm-Wingerd 1993). Young children are also capable of 
taking environmental action and can influence the wider community to act more 
sustainably (Davis et al. 2005). 
 
Children achieve particularly high ecological awareness and a strong environmental 
ethic if the acquisition of these concepts is embedded within an active learning 
context (Knapp and Poff 2001). When outdoors, children have the opportunity to 
experiment with materials in new and unrestricted ways, which facilitates the 
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acquisition of practice-based, concrete knowledge of nature as opposed to abstract 
knowledge of nature derived from secondary sources (Bilton 2002; Lindemann-
Matthies 2006; Ouvry 2003). Such experiential, practice-based learning may be 
especially important for young children who have limited abstraction abilities 
(Bennett and Müller 2010).  
 
Several studies suggest that environmental education programs can promote 
environmental understanding and pro-environmental attitudes (e.g., Bogner 2004; 
Evans et al. 2007; Siemer and Knuth 2001; but see Bogner 2002). For example, in 
a Turkish study involving a nature camp program for fourth- and fifth-graders, 
researchers found that children extended their conceptions of nature over the 
course of the program (Yardimici and Leblebicioglu 2012). Similar findings emerge 
from urban settings. For example, Shwartz and colleagues (2012) found a strong, 
positive correlation between participation in an urban nature conservation activity 
day and immediate interest toward local urban biodiversity. Over time, however, 
participants did not extend their interest to participating in related activities. This 
may suggest that the benefit of nature-based education requires longer 
engagement in the programs. However, in another study, children who attended an 
environmental education field trip had lasting experiences; they remembered their 
visit and were found to have developed pro-environmental attitudes one year after 
the trip (Farmer, Knapp and Benton 2007). 
 
Although research has shown that environmental education has positive effects on 
children’s  environmental  attitudes,  recent  research  has  also emphasized the 
importance of children simply spending more time outdoors. Collado, Staats and 
Corraliza (2013) found that prolonged exposure to nature was an important factor 
in  promoting  emotional  affinity  towards  nature,  which  in  turn  mediated  children’s  
willingness to carry out daily conservation actions. Furthermore, a number of 
retrospective studies have linked frequent outdoor experiences and direct 
interactions with nature during early childhood to the development of a positive 
attitude toward the environment (Bögeholz 2006; Chawla 1998; 1999; Palmberg 
and Kuru 2000; Ward Thompson, Aspinall and Montarzino 2008; Wells and Lekies 
2006). For example, recent research suggests that adults who experienced greater 
exposure to nature as children desired more nature-based experiences in later life 
and were more likely to employ strategies to overcome constraints in participating 
in such activities (Asah, Bengston and Westphal 2012; Cheng and Monroe 2012).   
 
Nevertheless, there is a particular need for school-based environmental education, 
as many parents often miss teaching opportunities to make outdoor experiences 
meaningful to their children, despite a willingness to take their children into natural 
settings (Dai 2011). On the basis of these findings, early childhood educators have 
stressed the importance of connecting children to nature as a means of fostering 
environmental awareness and sustainable behavior (Maynard and Waters 2007). 
However, no study has systematically investigated whether intensive environmental 
education  in  the  context  of  a  nature  kindergarten  program  affects  children’s  affinity  
or relatedness to nature and their environmental behavior. 
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Creating a Nature Kindergarten  
The  idea  that  nature  is  a  “teacher”  has  been  part of early childhood educational 
thought for several hundred years (Carlgren 1976; Montessori 1971). This idea 
served as a foundation and motivated the creation of forest schools in Europe. Over 
40 years  ago  “rain  or  shine”  schools  were  created in Denmark. These schools 
spread to Germany where they were called Waldkindergartens.  These  “forest  
schools”  have  provided  outdoor  experiences for children in the early years (3 to 6 
years  old).  Considered  good  options  for  young  children’s  education,  forest schools 
have been enthusiastically embraced by educators, parents and children in Norway, 
Sweden, Switzerland, Germany and Denmark. Research in these European settings 
has shown that the children attending forest or nature kindergartens go on to do 
well in primary school and beyond (Gorges 2000; Kiener 2004). Within the last 15 
years, the UK has also been developing a forest school system (Knight 2009; 
Warden 2010), with Australia and New Zealand also following this model.  
 
While there have been many educators in Canada who take young children outside 
on an informal basis and provide experiences focused on local nature, there has 
been  little  organized  commitment  to  young  children’s  learning  outdoors  in  natural  
settings. However, interest has been growing; for example, Carp Ridge Forest 
Preschool near Ottawa, which was modeled after the forest schools, was established 
in 2009, and the Equinox School in Toronto has also recently created an outdoor 
kindergarten class. 
 
Inspired  by  her  son’s  Waldkindergarten experience in Germany, Frances Krusekopf, 
a district principal in the Sooke School District on southern Vancouver Island, saw 
the possibilities of creating a similar program through both parental eyes and an 
educator lens and wondered how the experience might work for the children in her 
school district. She connected with Enid Elliot, a faculty member in the Early 
Childhood Education department of Camosun College in Victoria, British Columbia, 
who had done research on local early childhood programs with children and with 
early childhood educators regarding their experiences outdoors. Having read about 
forest schools in Europe and having seen the example of the Carp Ridge Forest 
Preschool, Enid was similarly interested in developing an outdoor early childhood 
program in Victoria as a model for engaging children in learning and growing 
outdoors.  
 
Gaining the Sooke school board’s  support,  Frances  and  Enid  gathered  an  advisory  
committee who began planning a nature kindergarten. There was a great deal of 
community interest, which included faculty and staff from the University of Victoria, 
Camosun College and Royal Roads University, as well as the Royal British Columbia 
Museum, Capital Regional District Parks, and other community groups and 
individuals. Kindergarten teachers and early childhood educators collaborated on a 
plan to establish a two-year pilot project in which 22 students would spend the 
mornings from 9:00 to 11:45 outside their school, exploring their local natural 
environment in an intact old-growth Douglas Fir forest located adjacent to Royal 
Roads University.  
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The advisory committee worked to develop pedagogical principles, a risk 
management plan, job descriptions for the teacher and early childhood educator,1 
and an orientation for the teacher, educator and other interested people. The 
British Columbia Curriculum governs the  province’s public schools and uses the 
British Columbia Early Learning Framework as a guide during early childhood 
(Government of British Columbia 2008). Drawing from this curriculum framework, 
the advisory committee created principles to articulate the manner and attitude 
with which the nature kindergarten would be undertaken. The following set of 
pedagogical principles were developed to help inform and guide the program: (a) 
connecting deeply with nature; (b) aboriginal ways of knowing; (c) physical and 
mental health; (d) learning as part of the community; and (e) environment as a 
teacher. Over time and with experience of the actual program, these dynamic 
principles were modified through thoughtful discussion to become: (a) connecting 
deeply with nature through play; (b) local ways of knowing and understanding; (c) 
physical and mental health; (d) learning collaboratively as part of an empathetic 
community, and (e) the environment as a co-teacher.  
 
Evaluating the Nature Kindergarten 
While one part of our project was to create and implement a nature kindergarten 
program, the other part of the plan was to evaluate the effects of participating in 
the program on children through collaboration between the teachers and school 
district, universities and college. We used both qualitative and quantitative methods 
in the evaluation. First, Enid Elliot conducted a rich documentation of the Nature 
Kindergarten curriculum implementation throughout the year, and she used a 
variety of methods including observation, interviews, digital photography by 
children and researchers,  drawing,  and  narrative  to  capture  children’s  experience  in  
the nature kindergarten. This innovative process of interpretively representing 
children’s  explorations  and  inquiries  helped  the  program  developers  to  refine  the  
pedagogical principles and learning activities (MacDonald 2007; Rinaldi 2001; 
2005; 2006). The rich documentation also became an important part of the 
research  data  set.  Including  children’s  voices  and  perspectives  in  our  planning  and  
research is important for understanding the meaning of the experience for the 
children. This approach is part of a growing trend to utilize multiple ways of 
including  children’s  inputs  about  their  environment  (Clark 2010; Clark, Kjorholt and 
Moss 2005; Clark and Moss 2001; Stacey 2009). 
 
Second, we evaluated the effects of the nature kindergarten on a variety of aspects 
of  children’s  functioning,  including  their  activity  level,  motor  coordination,  
attentional regulation, social skills, well-being, nature relatedness and 
environmentally responsible behavior. Children in the nature kindergarten and in 
regular kindergarten classes were assessed at the beginning and toward the end of 
the school year, and changes in these areas of functioning were compared. In this 
paper, we focus on the findings regarding nature relatedness and environmentally 
responsible behavior.  
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Method 
 
Context 
The nature kindergarten started in September 2012 with a kindergarten teacher, an 
early childhood educator and a full kindergarten class of 22 (which dropped to 21 
after the first six weeks). Neither the teacher nor the educator had taught a full 
year of kindergarten before, nor had been outside with a class every morning in all 
weather conditions.   
 
Documenting, Thinking and Narrating 
Each week Enid Elliot went with the nature kindergarten class into the forest, or to 
the nearby beach if there was too much wind or there had been a cougar sighting. 
She wrote observations, took notes and photographed—as well as held hands, 
listened  to  ninja  stories,  wondered  at  worms  and  “spotted”  for  tree  climbers. She 
was  “Miss  Enid”  with  an  “Auntie”  status  amongst  the  children.  Being  able  to  share  
with the children and later with the educators gave her a unique view of the 
program. 
 
Being outside each week, she experienced the weather and the setting; two-and-a-
half hours in the pouring rain in winter gave her a better sense of both the 
children’s  and  the  educators’  experiences.  She  understood  better  how  to  keep  warm  
in  a  downpour;;  came  to  appreciate  the  children’s  understanding  of  the  cedar  tree  as  
a friend who could lessen the force of the rain when stood beneath; and 
appreciated the differences that came with the change in seasons as she walked 
down the  class’ familiar path. 
 
Assessing Nature Relatedness and Environmentally Responsible Behavior 
In research  on  adults,  the  construct  of  “nature  relatedness”  captures  affective,  
cognitive,  and  experiential  aspects  of  an  individual’s  affinity  to nature (Nisbet, 
Zelenski and Murphy 2009). Nature relatedness has been linked to participation in 
environmental organizations, activities in nature, and self-identification as an 
environmentalist (Nisbet, Zelenski and Murphy 2009). There is very little research 
on nature relatedness in young children, and there has been no study measuring 
this construct in kindergartners. We  were  also  interested  in  assessing  children’s  
environmentally responsible behavior. Several standardized measures of this 
construct are available for adults (e.g., Kaiser and Wilson 2000); yet again, there is 
a scarcity of measures for very young children. 
 
To  measure  children’s  nature  relatedness  and  their  environmental  behaviors,  we  
used a game-like assessment, adapted from previous research with elementary 
school children (Evans et al. 2007). The measure consisted of a game board 
wherein  the  child  “competed”  against  the  interviewer.  At  11  junctures  around  the  
board, the child had to choose between various options he or she would prefer (the 
game was set up so that the child arrived at each junction before the interviewer). 
The choices were depicted graphically on the board and read aloud to the child. The 
first choice served as a practice item (ride in a car versus ride on the bus). Among 
the remaining 10 choices, four choices targeted nature relatedness (play outside 
versus watch television inside; walk through the forest versus walk through the 
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shopping mall; play with dolls or trucks versus play with sticks and leaves; and feed 
birds  and  other  animals  in  winter  versus  don’t  feed  birds  and  other  animals  in  the  
winter), and six choices targeted environmentally responsible behavior (separating 
paper from regular trash versus mixing them together in one trash can; do artwork 
on one versus both sides of paper; use a leaf blower versus a rake to clear leaves; 
give your brothers and sisters or other children the toys you do not play with 
anymore versus throw the toys away; and turn the tap off when brushing your 
teeth versus leaving it on). Children received a score of 2 for choosing the more 
nature-oriented action or environmentally responsible option, and a score of 1 for 
choosing the other option. Responses to the four nature-relatedness items 
(maximum score of 8) and environmental behavior items (maximum score of 12) 
were aggregated. Previous research has shown that this type of measure has good 
internal consistency and temporal stability, and has excellent convergent validity 
with  children’s  responses  to  interview  questions  (Evans  et  al.  2007). 
 
To examine whether the experience in the nature kindergarten  affected  children’s  
nature relatedness and their environmentally responsible behavior we compared 
the responses of children in the nature kindergarten to those of a control group of 
children attending regular kindergarten. The children in the control group came 
from two schools in the same school district as the children in the nature 
kindergarten. Children were assessed at the beginning (mid-October 2012) and 
toward the end (May 2013) of the school year. All 21 children (11 girls, 10 boys) in 
the nature kindergarten class and 22 children (15 girls, 7 boys) in the control group 
participated in the assessments of nature relatedness and environmentally 
responsible behavior. At the first assessment, children in the nature kindergarten 
were on average 63.71 (SD = 2.97) months old, and children in the control group 
were on average 63.43 (SD = 3.63) months old. At the second assessment, 
children in the nature kindergarten were on average 70.62 (SD = 3.01) months old, 
and children in the control group were on average 70.38 (SD = 3.56) months old. 
For all participating children, we had obtained parental consent and child assent 
prior to the assessment. 
 
Results 
We will first describe Enid Elliot’s experiences, observations, and reflections and 
complement these with a narrative from the early childhood educator, Erin 
VanStone. Then we will summarize the findings of the assessment of participating 
children’s  nature relatedness and environmentally responsible behavior. 
 
Documenting, Observing, and Narrating 
When children went outside, they did not take toys with them. Each carried a 
backpack with her or his snack and water, a small first-aid pack and a little 
notebook and pencil in a ziplock bag. The educators brought along a stroller that 
contained trowels, clipboards, a tarp, and guide books. While the children had 
conversations about video games, the actual games they played took place in 
nature: among the trees, bushes and rocks, and using sticks or imagination for 
props.  A  couple  of  themes  will  illustrate  children’s  experiences  and  the  unique  
learning opportunities provided by the nature kindergarten. 
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First Steps—A Community of Safety 
Together the educators and children practiced safety measures focusing on the 
creation  of  a  “community  of  safety.”  In  our  planning,  we  all  felt  that  emphasizing  
both caring for self and for others would help create safety for everyone outside. 
Children learned signals for gathering and for danger, and practiced simple first aid. 
In this practice, the children learned both to care for one another and that their 
individual safety depended on others, particularly in less predictable situations 
outside the classroom. Children were aware that there were possible dangers. 
Encouraging a spirit of collaboration and a sense of responsibility for the group 
made their time in the forest safer and encouraged the development of a 
community of learners who would not only care for each other, but would go on to 
share ideas, thoughts and skills. Focusing on safety for the group helped begin the 
process of creating a community that would continue to grow stronger over the 
year. 
 
Community of Learners 
Once the children understood some of the reasons and basic guidelines for coming 
together and staying together, the educators could focus on encouraging the 
children’s  collaborative  thinking  and  learning.  Children  provided each other with 
concrete help and support; sharing with others how to get on top of a large log 
(often more than 1 meter  in  diameter),  or  cheering  on  someone’s  first  walk  rather  
than crawl across a mossy log, or showing a friend how to find the shrimp in the 
creek were all acts of support and collaboration. 
 
After careful observations, the educator and teacher reflected on what they were 
learning about the children and how they would approach future planning. Through 
photos, videos and notes the educators were able to create narratives of the 
children’s  experiences.  This  example,  written  by  the  early  childhood  educator  Erin  
VanStone, is from early in the year. It is entitled, “An Interview with a Tree.”  
 
The children were given the challenge to interview a tree. Equipped with a clipboard, 
pencil and some brainstormed questions, they set off to choose their tree. They 
asked the trees questions such as the following: How old are you? How tall are you? 
What type of tree are you? What types of animals live in you? What kinds of bugs 
like you?  
 

Zoey immediately went to the cedar tree beside our circle. She asked the 
tree a question and waited for an answer:  
 
Zoey:  How  are  you,  tree?  Tree?  Hello?  Ms.  Van  Stone…  My  tree  is  sleeping;;  it  
isn’t  talking  back  to me. 
Ms. Van Stone: Maybe you need to listen in a different way.  
Zoey: Oh, he said he was good. Tree, is there any animals that visit you? He 
said a woodpecker! 
Tegan: Tree, how old are you?  
Presley: Is there any other bugs in you? My tree is named Chloe. 
Jackson: This tree is smooth and bumpy. It is very tall.  
Rylan: It is hard. 
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Elliott: It told me it is 100 years old!  
Erik: And 25 meters tall. 
Brady: No, it is 30 meters tall. 
Erik:  Wait  a  minute…  he  told  me  it  was  25!  It  is  tricking  us! 
Brady: First it was 30 meters, now it is 810 then 900. 
 
Scarlett asked her interviewee many questions and then drew a picture of 
her tree. Her tree has many branches and takes up most of her page. She 
asks  the  tree,  “Tree? Does this look like you?” She looks at the tree and 
smiles.  The  children  all  “write”  their  interview  answers  down  on  the  paper  or  
discuss them with the teacher and educator. They then draw a picture of 
their tree. After everyone is finished the children meet in the middle of the 
site and make a circle. Ms. Lockerbie asks the children to share their 
interview with their friend beside them.  
 
In  reflecting  on  children’s  interviews,  the  educator  wrote:   
 
Wow! What a wonderful time we had today. The children were very engaged 
in interviewing their tree of choice! Some children were placing their ear 
against the tree while others waited patiently for their tree to respond. Erik 
even noticed that Brady, Jackson and he were all interviewing the same tree 
and getting different answers. The children were all engaged in writing the 
height or number of animals that lived in the tree. They were learning that 
when you ask a question, you have to wait for an answer. I noticed children 
patting the tree and telling the tree what they noticed about it. Ben said to 
the tree,  ‘I  notice  that  your  needles  are  brown.’  He  then  drew  the  brown  
leaves.  Jackson  said  to  the  tree,  ‘I  observe  that  you  are  big  and  old.’  The  
children  then  engaged  in  a  conversation  about  the  tree’s  age  in  relation  to  
how big it was. One child even made the connection that some of the smaller 
trees  may  be  the  bigger  tree’s  baby.  The  children  were  also  making  
connections about the types of trees they were interviewing. They then drew 
the characteristics of the trees that they had interviewed. The children are 
learning to describe and record what they see. They are then learning that 
they can share this information with others. They are working hard at 
connecting this new information with information they already know and how 
to draw conclusions. 

 
The teachers also learned how to share information and build on their common 
experience  with  the  children.  Listening  to  the  children’s  comments,  asking  
questions and wondering aloud with children led to teaching that happened in 
spurts and learning that wandered from social interactions of magic ponies to 
encounters with worms. Teachers shared with children and children shared with 
teachers and with each other. Information about birds was mixed with Mario 
Brothers, and fear and fascination about cougars were mixed with play about 
dragons.  
 
Instead of dreary recitations, teachers would incorporate lessons of counting, 
naming,  deciphering,  sorting,  and  cataloguing  into  the  children’s  nature-immersed 
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experiences. Through conversations and discussions, the children developed skills 
in thinking and talking about their experiences.  Thus, the teachers helped mediate 
childen’s  experience  in  nature  and  encouraged  their  explorations.  Focusing  on  
children’s  interests  and  inquiries,  the  teachers  learned  to  ask  their  own  questions of 
what they were seeing and learn alongside the children. Through this method they 
were able to gain another perspective and reflect on their teaching.  
 
Empathy 
Children entered into the other-than-human world of the old-growth forest, 
connecting with skunk cabbage, worms, trees and birds, which became members of 
the  children’s  larger  community.  The  children  found  worms  for  whom  they  made  old  
age homes, cared for pregnant worms and wondered if a worm was a boy or girl. 
They  spoke  of  “my  forest”  as  an  affectionate connection, not a possessive one. As 
Pelo (2013) says, 

 
Empathy turns us toward the living world with imagination and curiosity, with 
courage enough to let go of our habitual and easy understandings... Empathy 
sizes us in right proportion to others, not more-than, or better-than, or 
worthier-than, but connected by the shared capacity for joy and suffering 
(147).  

 
To illustrate, a boy walking beside Enid showed her two worms and told her that he 
has a boy worm and a girl worm. She asked him how he knew that it was a girl 
worm and was told that the long and skinny worm was the girl worm. The teacher 
overheard this conversation and remarked there is a book in the school library 
about worms and perhaps they could look at it. Apparently, they did look at the 
book on worms because the next week, Enid was walking down the trail with the 
same  boy,  who  showed  her  that  week’s  worm.  “A  boy  or  a  girl?”  she  asked.  He  
looked  at  her  condescendingly  and  said  “worms  are  half  boy  and  half  girl.”  Theories  
can be formulated and re-formulated. 
 
This example shows that not only were children developing relationships with each 
other they were developing relationships with the worms and trees in their forest. 
Through  these  connections,  they  created  “kinship  relationships  and  rules  for  sharing  
and  caretaking  that  weave  the  clans  together”  (Sobel 2008, 30), as is illustrated in 
the next example. 
 
One day walking to our site during a heavy downpour, Chloe noticed a large rock 
embedded in the trail. Enid wondered if the rain was uncovering the rock while 
Chloe thought it might be growing. Another child suggested it might be moving. In 
the forest, all was possible. The children seemed to experience a sense of kinship 
with rocks that grow and worms that have babies and trees that communicate. The 
children paid attention to the world they found outside, and not only were they 
paying attention, they seemed to be engaged fully. Walking down the trail, looking 
for  worms,  hearing  the  breezes,  feeling  the  rain  and  sun,  the  children’s  bodies  were  
engaged  as  they  connected  to  the  experience.  Meaning  seemed  to  be  “rooted  in  the  
sensory  life  of  the  body”  (Abram 1996, 80).   
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Deep Engagement 
Being outside in a forest setting,  children’s  learning  and  experiences  were  broad  
and rich. They learned through their bodies, senses and spirits and connected these 
experiences into a deep understanding of place. They also had the privilege of 
learning over time in the same environmental context. Over the year they saw the 
forest transform through the seasons, experienced a plethora of worms in the rainy 
season and the emergence of slugs in the spring, mushrooms in fall and new bright 
green of the trees and bushes in the spring. All of this led to the children developing 
a sense of intimacy or home-ness  with  their  place,  “my  forest.”   

 
Children were deeply engaged in the woods or at the beach. Their bodies, minds 
and spirits were alive and participating. There was no need to sit still on a carpet 
while the teacher helped a child who did not understand or a child who had other 
questions. The educators might be involved with one child, but the other children 
had materials to look at or explore, and there always was another child with whom 
to talk or play.  

 
Often  bells,  schedules  and  rules  regulate  children’s  first  experience  of  school.  But in 
the nature kindergarten, a child who chose to be a dog for the morning could bark 
with minimum disruption when compared to the disruption her barking would cause 
within the four walls of the classroom. The forest spaces allowed for children to be 
deeply engaged whether with a peer, the teacher or the materials at hand; their 
experience of school seems to be one of engagement. In the nature kindergarten, 
the children could be drawn into a deep exploration of the dead decomposing owl at 
the side of the trail, or the worms that come to the surface in the pouring rain, or 
the log that is rotting and home to a variety of small animals. They also intensely 
engaged with each other and with their own games and play. Play could involve 
much of the group and deal with complex issues of death, power and compassion. 
Whether involved in play, educator-initiated discussions and activities or 
opportunities for risk, the children experience an engagement that seems to be 
deep, sustaining and powerful as  illustrated  by  Enid’s  observation:  

 
Play in puddles and exploring creeks is intense. Children are wholly engaged. 
Getting their feet soaked regularly does not deter them from splashing, 
wading and jumping, even in the coldest of weather. Their attention is on the 
feel, the movement, the idea of water. This feeling of engagement, of deep 
engagement, is a fine way to start a school career. This state of being so 
engaged and absorbed  that  wet  feet  don’t  matter  is  being  in  a  state  of  flow 
as Csikzentmihalyi (1990) calls  it;;  the  children’s  skills  and  interests  are  
challenged by the environment so that their attention is focused and 
intrigued by what they are experiencing.  
 
When children realize their feet are wet and their raincoats are getting wet 
and school is still a 20-minute walk away, each child must find strategies for 
getting back up the hill. Outside there are real challenges that can only be 
overcome  with  one’s  own  effort.   
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Assessment of Nature Relatedness and Environmentally Responsible 
Behavior 
Turning to the quantitative assessment of the effects of the nature kindergarten, 
Table 1 shows the mean scores and standard deviation on the measures of nature 
relatedness and environmentally responsible behavior for October 2012 and May 
2013 by kindergarten group (nature kindergarten and control group). A 2 X 2 
Analysis of Variance (ANOVA) with nature relatedness as the repeated measures 
factor and group (nature kindergarten or control group) as independent variable 
showed a significant effect for group, F(1, 41) = 4.30, p < .05, with children in the 
nature kindergarten having higher nature relatedness scores than children in the 
control group. Neither did the scores for nature relatedness change over the study 
period, F(1, 41) = 0.01, nor was the interaction between nature relatedness and 
time of measurement (October 2012, May 2013) significant, F(1, 41) = 0.79. Even 
though the interaction between group and time of measurement was not 
significant, independent samples t-tests with group as independent variable showed 
that scores for nature relatedness did not differ significantly between groups in 
October 2012, t(41) = 1.09, p > .28, but they did significantly differ at the end of 
the school year t(41) = 2.07, p < .05, with children in the nature kindergarten 
having significantly higher nature-relatedness scores than children in the control 
group. The nature-relatedness scores of the children in the control group actually 
declined over the year. There were no main effects or interactions for 
environmentally responsible behavior (all Fs < 0.40). 
 
Table 1. Means and standard deviations for nature relatedness and  
 environmentally responsible behavior at the beginning and end of  
 the school year by group 
 

 Nature Relatedness Environmentally Responsible 
Behavior 

Oct. 12 May 13 Oct. 12 May 13 
Nature 
Kindergarten 
(n = 21) 

6.43 (1.25) 6.62 (.97) 10.57 (0.93) 10.71 (1.06) 

Control (n = 22) 6.05 (1.05) 5.82 (1.50) 10.59 (1.14) 10.73 (0.83) 

 
Note: Standard deviations in parentheses. 

 
 
Discussion 
In this paper, we described the creation of and pedagogical principles guiding the 
nature kindergarten in Victoria, British Columbia. We also illustrated the unique 
experiences and learning opportuinities children encounter in nature, and we 
presented preliminary data that examined whether attending the nature 
kindergarten  affected  children’s  nature  relatedness  and  their  environmentally  
responsible behavior. 
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Our observations suggest that being in nature fosters a community of learners. 
Outdoor play offers a flexible social space with multiple opportunities for negotiating 
roles and collaborating on larger outdoor projects (Aasen, Grindheim and Waters 
2009). These larger projects, in turn, require teamwork, which then promotes the 
development of social skills (Davies 1996). Children in the nature kindergarten 
offered  each  other  help  and  supported  each  other’s  efforts,  thereby  promoting  their  
social skills. 
 
It has been suggested that exploration and mastery of challenges presented by 
unfamiliar outdoor terrain might also foster the development of self-esteem in 
children (Sandseter 2009; Swabrick, Eastwood and Tutton 2004). Indeed, our 
observation supports this suggestion. By being outside in the forest, children 
discovered their own ideas, strengths and confidence.  
 
Over the year,  children’s  relationship  with  the  forest  grew  and  they  learned  
experientially about their place in that forest of large trees and wild animals. 
Children knew the smells of that place in the rain, the sun and the wind; they knew 
how the earth felt and sounded when filled with water in winter or dry from summer 
sun in the fall. They felt the soft green of the fir trees and Oregon grape in the 
spring, and had picked up worms and theorized about their lives and who they were. 
They looked up birds in guidebooks and listened to the woodpeckers creating holes 
and finding insects. Curiously exploring their surroundings, they learned about their 
place in a deep and meaningful way. Rachel Carson (1965) wrote:  

 
A  child’s  world  is  fresh  and  new  and  beautiful,  full  of  wonder  and  
excitement…  If  I  had  influence  with  the  good  fairy  who  is  supposed  to  preside  
over the christening of all children, I should ask that her gift to each child in 
the world be a sense of wonder so indestructible that it would last throughout 
life, as an unfailing antidote against the boredom and disenchantments of 
later years, the sterile preoccupation with things that are artificial, the 
alienation  from  the  sources  of  our  strength…  if  a  child  is  to  keep  alive  his  
inborn sense of wonder without any such gift from the fairies, he needs the 
companionship of at least one adult who can share it, rediscovering with him 
the joy, excitement and mystery of the world we live in (42-43, 45). 

 
Carson’s  choice  of  the  word  companionship seems to be deliberate; it is not the 
teaching that an adult does or even the guidance of that adult, but the 
“companionship”  of  an  adult  that  is  important.  Children  have the ability to find their 
way to a love of nature, of being outdoors, of moving their bodies in a generous 
fashion. 
 
Cobb (1977) interviewed adults about the effect of being outdoors in a natural 
setting as children and noted the impact of this time spent outdoors for many 
writers,  intellectuals  and  artists:  “the  child  ‘knows’  or  re-cognizes that he makes his 
own world and that his body is a unique instrument, where the powers of nature 
and  human  nature  meet”  (89).  Children  have  considerable  abilities  to  think and 
wonder; during the time spent outdoors they had opportunities to develop 
relationships with the outdoor environment. By learning to have a sense of the 
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materials and inhabitants of their local environment, they seemed to develop an 
understanding at a foundational level of the materials, forces and energies outside 
the classroom. For example, understanding their relationship to gravity begins with 
jumping from rocks or logs; knowing what to expect from the seasonal weather 
comes from experiencing the rain, wind and sun over the course of the year. This 
type of primordial familiarity with nature provides the grounding for any type of 
knowledge: 
 
To return to the things themselves is to return to that world which precedes 
knowledge, of which knowledge always speaks, and in relation to which every 
scientific schematization is an abstract and derivative sign-language, as is 
geography in relation to the countryside in which we have learned beforehand what 
a forest, a prairie or a river is (Merleau-Ponty 1962, ix; emphasis in original). 
 
Retrospective studies have linked this deep experience of nature in early childhood 
to the development of a positive attitude toward the envrionment and 
environmental stewardship (e.g., Chawla 1998; 1999). Our observations suggest 
that children in the nature kindergarten established a deep connection to the 
environment, demonstrated caring and showed concern. These are attributes often 
associated with family, but as Martin (1992) suggests, these are qualities needed 
now in all of our communities. 
 
The quantitative assessment of participating  children’s nature relatedness partly 
confirmed this impression. Children in the nature kindergarten were more closely 
related to nature than children in the regular kindergarten. However, there were no 
significant differences in how nature relatedness changed in both groups over the 
course of the school year. There was a (nonsignificant) trend for children in the 
nature kindergarten to have higher nature relatedness scores at the beginning of 
the school year, suggesting that parents with children more closely related to 
nature were more likely to enroll their children in the nature kindergarten. At the 
same time, the difference in nature relatedness between children in the nature 
kindergarten and children in the regular kindergarten increased over the school 
year, such that the initially nonsignificant difference between groups turned into a 
significant cumulative difference by the end of the year. This was due to the fact 
that the nature-relatedness scores of the children in the nature kindergarten 
slightly increased over the year, whereas those of the children in the control group 
slightly declined over the same time period. 
 
Suprisingly, there were no significant differences in environmentally repsonsible 
behaviors between children in the nature kindergarten and the regular kindergarten. 
One explanation of this finding is that the measure of environmentally responsible 
behavior might have incurred ceiling effects. Future researchers should try to 
design a more fine-grained measure. It is also possible that nature-based education 
reaps benefits for environmentally responsible behavior only over longer time spans. 
Follow-up research is necessary to clarify this issue.The main limitation of this 
study was that the sample size was relatively small. This may have contributed to 
the failure to find significant differences between children in the nature 
kindergarten and in regular kindergarten in changes in nature relatedness and 
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environmentally responsible behavior over the course of the school year. In this 
respect, the inclusion of the second cohort of children in the nature kindergarten 
will increase our statistical power. Furthermore, the measure of nature relatedness 
and environmentally responsible behaviors (i.e., the board game) may be not 
sensitive enough to pick up differences between groups. It is also possible that the 
board game is not an effective measure of nature relatedness and environmental 
behavor in children this age. In our current research, we also use qualitative 
interviews to probe more deeply into  children’s  nature  relatedness  and  
environmentally responsible behavior. Finally, the fact that the kindergarten 
teacher and the early childhood educator were inexperienced and had to learn to 
work with a new curriculum that was still in the process of development could also 
have influenced the outcomes for children. It might be beneficial to include 
naturalists or environmental edcuators aspart of the program in future 
implementations of the nature kindergarten. 
 
To conclude, the nature kindergarten gives children the opportunity to experience 
nature in the context of a community of learners. The nature kindergarten provides 
children with education that encourages outdoor, child-centered activities that 
afford personal experience within the environment. Education within nature is 
particularly important in early childhood because direct experience with various 
environments facilitates the development of positive feelings and attitudes towards 
nature and natural phenomena (Lee and Ma 2006).  
 
 
Endnote 
1. In British Columbia, a teacher has a BA in education and is registered with the British 

Columbia  Teacher’s  College;;  an  early  childhood  educator  is  required to complete a Basic 
Early Childhood Education Training Program (minimally 10 months, usually two years) 
from an approved training institution and has a license to practice through the Early 
Childhood Education Registry. 
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