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1 ABSTRACT  

Given that natural environments play a critical role in children’s development, health, and 
learning, designers and educational policy makers often neglect the inclusion of natural elements in 
outdoor play environments. Further research is required to compare the cognitive play opportunities of 
outdoor play environments on a smaller scale, including natural loose, natural fixed, manufactured fixed, 
and manufactured loose elements. Often neglected as an essential element to be included in outdoor 
play, this research focused on the cognitive play value of natural loose elements for young children.  

A unique outdoor preschool was selected with grounds inclusive of diverse natural and 
manufactured, loose and fixed elements. In 12 observation sessions, 36 four or five year olds were coded 
for cognitive play behaviors and the elements interacted with during play. Supplementing the research 
with qualitative data, 21 children were interviewed about their play experiences in the outdoor preschool. 
The behavior mapping indicated that almost half of children's interactions with natural loose elements 
were dramatic play, such as creating ‘forts’ with sticks. The observation and interview results suggested 
that compared to other elements, natural loose elements supported the most opportunities for 
constructive, exploratory, and dramatic play that children enjoyed. The mapping of children’s interactions 
within the outdoor preschool illustrates the importance of including natural settings to provide natural 
loose props, such as sticks, dirt, sand, and logs to promote and stimulate a diverse spectrum of cognitive 
play.  

Considering outdoor preschools as one of the most familiar playgrounds to young children, it is 
necessary to understand what type of experiences these environments provide for children’s 
development. Keeping in mind that children are the main users of these environments, we can carefully 
design outdoor preschools based on their interests and preferences for particular spaces or features. This 
research recommends landscape architects and policy makers to incorporate natural loose elements in 
outdoor preschool as an economical and sustainable approach that also develops children’s cognitive 
abilities in early stages of life.  
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2 INTRODUCTION 
 Play is children’s way of learning about the world through exploring and experiencing, improving 
their social, physical, and cognitive abilities (e.g., Burdette & Whitaker, 2005; Burghardt, 2011; Cosco, 
2006; Fjortoft, 2004; Staempfli, 2009). The body of literature suggests that the complexity and diversity of 
natural environments provide countless discovery opportunities, enabling children to engage in diverse, 
creative, hands-on, and imaginative play behaviors (Blanchet-Cohen & Ellliot, 2011; Gehris, Gooze, & 
Whitaker, 2014; Lester & Maudsley, 2007; Storlii & Hagen, 2010) that children prefer (Clark & Moss, 2005; 
van den Berg, Hartig, & Staats, 2007). The intended goal of natural playgrounds is to reconnect children 
to nature while offering various open-ended play options that stimulate creativity and imagination (Fjortoft 
& Sageie, 2000; Lester & Maudsley, 2007). For instance, Fjortoft and Sageie (2000) found that natural 
features stimulated different play types and that children love to explore and experience the challenges 
that natural environments provide.  
 In 2012, almost 53.5% of three to four years old U.S. children spent their time in preschools or 
structured child care programs (Snyder & Dillow, 2015). Therefore, supplementing outdoor preschools 
with nature provides essential opportunities for children to engage in challenging, complex, and interactive 
activities (Fjortoft & Sageie, 2000; Moore & Wong, 1997; Titman, 1994). Design policies for everyday 
urban spaces, such as preschools, can improve the quality of built environments by concentrating on 
‘biophilia sensitive designs’ that promote a sense of emotional attachment towards nature (Louv, 2005; 
Maller & Townsend, 2012; Wells & Evans, 2003), as well as learning opportunities (Fjortoft & Sageie, 
2000; Moore & Wong, 1997). Nevertheless, designers and educational policy makers often neglect the 
importance of incorporating natural features into the design of outdoor preschool environments to 
enhance children’s learning.  
 The departure point of this study is the concept of cognitive development that focuses on 
children’s neurological and psychological development in terms of information processing, conceptual 
resources, language acquisition, or other areas of brain development (Farmer-Dougan & Kazuba, 1999; 
Flavell, 1992). Literature has shifted to tracing children’s cognitive development through play behavior 
observation assessments (Farmer-Dougan & Kazuba, 1999). Rubin (2001) classifies cognitive play 
behaviors into: 
 1) Functional. Involves simple or repetitive motor behavior, such as jumping, climbing, etc. 
 2) Constructive. This behavior is recognized when children manipulate and shape an already 
familiar material with a direct goal in mind.  
 3) Exploratory. Identified when children examine the qualities of objects to gather visual data 
about physical features.  
 4) Dramatic. This behavior occurs when children play the role of someone, engage in a pretend 
activity with an object or someone, or assign life to an inanimate object. 
 5) Games with rules. Identified when children employ a sense of competence with peers while 
creating regulations for games. 
 The environmental assessment of cognitive play behavior opportunities in outdoor preschools 
provides insight and expands knowledge into particular natural elements that are more supportive for 
children’s cognitive development. 

2.1    Research purpose 
 To promote and encourage the implementation of biophilic sensitive design policies, research is 
required to understand how children perceive, enjoy, and play with natural elements. Prior studies have 
explored how the physical elements in the environment stimulate play (e.g. Fjortoft & Sageie, 2000; 
Fjortoft, 2004; Sandseter, 2009). Previous research have also listened to children’s views and preferences 
with regard to the outdoors (e.g. Jansson, 2015; Malone & Tranter, 2003; Norodahl & Einarsdottir, 2015; 
Waller, 2006). However, little research has been done exploring the cognitive play opportunities of natural 
loose elements within outdoor preschools. Segregating the physical environment into a smaller scale, 
elements are classified into (Cosco, 2006; Zamani, 2012): 
 1) Natural loose. These natural features are flexible, manipulative, and portable, such as flowers, 
sand, dirt, or leaves.  
 2) Natural fixed. These natural components are permanently located in space, such as shrubs, 
trees, or large rocks.  
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 3) Manufactured loose. These artificial elements are transportable, and sometimes malleable, 
such as dolls, balls, tricycles, or shovels.  
 4) Manufactured fixed. They are fabricated physical features that are steady, enduring, and rigid, 
such as benches, play structures, or swings.  
 Understanding children’s perspectives as every-day users of outdoor preschool playgrounds is an 
approach to implement children’s participation and promote child-friendly environments (Bjorkld & 
Nordstrom, 2012; Clark & Moss, 2001). The present study adds to previous research focusing on the 
cognitive play behaviors children enjoy and the natural loose elements they prefer in their outdoor 
preschool. 
 
3 RESEARCH METHODS 

3.1   Site selection 
Consulting with experts in the field of nature-play, twenty existing outdoor learning environments 

in North Carolina were evaluated for their diversity in behavior settings. Natural Learning Initiative (NLI) 
designed or transformed these sites into outdoor learning environments that focus on children’s 
development and contact with nature. Outdoor preschools were compared based on the availability of 
natural or manufactured elements. The study aimed for a site that had plenty and comparatively balanced 
types of elements, with children’s direct access. While many outdoor preschools included mixed and 
manufactured settings, natural settings were rarely found. The evaluation with experts revealed an 
exceptional outdoor preschool environment with three natural (0.11 acres), mixed (0.48 acres) and 
manufactured (0.4 acres) playgrounds. As displayed in Figure 1, each playground had diverse settings 
and distinctive manufactured and natural loose and fixed elements. Children were taken to each 
playground on an alternating daily basis and they engaged in free play. 
 

 
Figure 1. Manufactured, Mixed, and Natural Playgrounds and diverse settings. Diagram by author. 
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3.2    Participants 
Data collection involved behavior mapping from children during outdoor free play and interviews 

with children. A total of 36 four-to-five year olds (15 female and 21 male) took part in the behavior 
mapping, and 22 of these children (13 female and 11 male) participated in interviews. 

3.3   Measures and procedures 
Behavior mapping was employed as a quantitative approach for recording children’s behavior 

(See Moore & Cosco, 2010). Children were observed for seven days, in 12 observation sessions, and 
during recess hours (that began at 11:30 a.m. and 4:15 p.m. and continued for 45 minutes). The behavior 
mapping protocol involved dividing each playground into multiple observation zones, with the observer 
positioned in a pre-defined place for easy scanning. Cognitive play behaviors, elements types, and 
location of the children were documented on a paper map. Rubin’s (2001) Play Observation Scale 
provided the basis for coding children’s cognitive play behaviors.  

After each observation zone was scanned, the observer relocated to the next observation zone. 
Each child within the observation zone was observed for 10 seconds and recorded for 20 seconds. An 
audio device with a pre-recorded 30-second interval assured the reliability of the time sampling sequence. 
Children’s were not interrupted unless the researcher was confused of the behavior type (See Pack & 
Michael, 1995). In these instances, the child was approached and asked about what they were playing. 
This interruption was immediate and coding was continued after relocating to the predefined point of 
observation. For data analysis purposes, behavior mapping records were inserted into the Geographical 
Information Science (GIS) program. After, the results were imported into the SPSS program for 
conducting descriptive and contingency table analysis.  

The interviews were conducted during preschool hours inside the school building. Responses 
were recorded with a digital audio recorder. Children’s interviews followed photo preference and drawing 
sessions as starting points in which children were asked to select or draw their favorite outdoor preschool 
spaces. Subsequently, children were asked to explain the reasons why they preferred the selected areas 
and the activities supported in these settings. Later, children’s interview responses were transcribed and 
coded based on cognitive play behavior preferences and associated elements. For the purpose of this 
study, only the referred natural loose elements are reported. 

4      RESULTS 

4.1    Behavior mapping results 
 Overall, 6801 data points were recorded after importing the data from the coded children during 
play into the GIS (Figure 2). Figure 2 highlights the transferable and lightweight quality of natural loose 
elements that supported constructive and dramatic play in other natural settings. For instance, children 
enjoyed collecting and holding sticks from around trees and chasing peers across the hill. 
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Figure 2. Natural loose elements and constructive play behaviors. Diagram by the author. 
 

he behavior mapping findings suggest that most natural loose elements were not supportive of 
functional play. Noticeably, 29% of observed play behaviors with logs were functional play, as a 
consequence of their hard and strong balancing surfaces that supported challenging behaviors. The 
results indicate that loose elements that were shapeable, light-weighted, and moveable supported many 
constructive play opportunities. For example, 26.8% of interactions with sand and 35.7% of interactions 
with flowers were constructive play. The existence of natural features that supported ecosystems and 
creatures inspired children’s curiosity and exploratory play. For instance, 81.6% of children’s interaction 
with the existing logs and trees that cultivated worms, bugs, or ants were exploratory play. The behavior 
mapping results suggest the majority of natural loose elements were supportive for dramatic play 
opportunities, such as mulch (72.1% of all play involving mulch was dramatic), flowers (64.3%), leaves 
(63.6%), sand (59.8%), sticks (54.3%), or logs (51.6%). 

Arranging the elements into categories (Table 1) within the range of observed cognitive play 
behaviors; natural loose elements were mostly supportive for dramatic play (49.7%). Further, comparing 
the distribution of cognitive play opportunities within different elements, children were most likely to 
engage in constructive (59.4%), exploratory (45.9%), and dramatic play (38.2%) when interacting with 
natural loose elements. After manufactured loose elements, natural loose elements provided the most 
opportunities for games with rules (21.7%), compared to the fixed elements. 
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Table 1. The distribution of observed cognitive play behaviors in different category of elements 
 
Category of Elements Cognitive Play Behaviors 

Functional Constructive Exploratory Dramatic Games 
with 
rules 

None 

Manufactured 
Fixed 

% within 
Elements 

37.3 3.9 7.6 37.1 5.2 8.9 

 % within 
Cognitive 

15.1 7.7 11.0 15.1 9.2 14.6 

Manufactured 
Loose 

% within 
Elements 

37.4 7.6 6.1 36.6 8.9 3.4 

 % within 
Cognitive 

27.1 26.4 15.2 26.7 29.0 9.5 

Natural Fixed % within 
Elements 

34.7 3.9 20.9 29.6 8.9 2 

 % within 
Cognitive 

11.5 6.2 23.8 9.7 13.8 2.7 

Natural 
Loose 

% within 
Elements 

8.8 16.1 17.4 49.7 6.3 1.7 

 % within 
Cognitive 

6.8 59.4 45.9 38.2 21.7 5.2 

No Elements % within 
Elements 

53.8 0 1.6 12.7 8.2 23.8 

 % within 
Cognitive 

39.0 0.3 4.1 10.3 26.3 68.0 

 

4.2    Results from children’s interviews 
The interview responses were transcribed and organized using hand-written notes and Microsoft 

Word. Data was classified and coded to create an understanding of children’s cognitive play and learning 
experiences associated with natural loose elements (Table 2). Children expressed that the existence of 
creatures inspired their sense of wonder and exploratory play. Based on children’s memories, these 
creatures were discovered in natural settings. Children described the dramatic and constructive play 
opportunities that sand offered through its soft and shapeable quality. Children were excited about the 
challenging opportunities that logs offered, such as jumping or balancing. They also described how the 
available sticks and mulch promote their self-initiated games. Children commented on the soft surface of 
the grass or leaves and mentioned how these elements promoted their constructive and dramatic play. 
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Table 2. Examples of children’s interview responses about their play experience with natural loose 
elements 
Creatures 1- I like playing in the rock area when there is water and when I have boots on. We find 

worms and we put them in the water and that means that dig and die or live. If they let 
them be there for a long time, they would die. We just filled up water, then we brought all 
of them on the sidewalk, and then we put them on the sidewalk to see if the worms are 
alive. If they wiggle a bit they are alive. 

2- Sometimes we scoop the water in it. But yesterday it rained and when we went outside 
and there was a lot of water. So we scooped them in to the bucket and put worms in it. 
But I didn’t touch it because I don’t like touching the worms. Then we dumped them out so 
we could see if they would die. 

3- I like to feel [touch] the trees. The bugs fell down and we pretended they spread. 
Sand 1- I like to build castles in the sand. 

2- I love to dig in the sand box. Sometimes I make a sand castle with wet sands.  
3- I like jumping in the sand. 
4- I throw the sand around. We make a big mountain, with lava coming out or make sand 

castles. 
5- I just mix stuff and pretend to make cakes and sometimes pretend to make food.  
6- I just dig and dig in the sand until I get to the bottom. 
7- I like the sand pit. I play with my friends and build whatever we want. I like digging in the 

sand. 
8- I like to play “sand wolves” and “sand snow”, and “sand sisters”. What I like about is 

because you get to do whatever you want. I pretend soft snails. We pretend to be soft and 
we have to live in soft otherwise we will die.  

9- My friends and I collect sand and pretend it is pixy dust; some type of sprinkles that you 
think it is sprinkles that you use to make cake or cup cake. 

10- I like to play in the sandbox and make cakes, sand pies, and pancakes. 
Logs 1- We trip over the logs 

2- I like to jump on to the swing from the logs and swing off of it and do a back flip.  
Stick 1- Sometimes we play with sticks and pretend on the stage. 

2- I like to pick up sticks and play with them. I throw them and sometimes I scrape shells with 
them. We pretend fire with sticks. 

Mulch 1- We play mulch fight. You throw mulch at others and try not to get mulch on their eyes.  
2-  I like to play “catch the mulch”. It’s where you get a certain amount of mulch and see who 

has got the most. 
3- We throw mulch and drop it down the slide, and by the staircase [of the structure]. We like 

to play with the mulch. We fall on the mulch sometimes, but even it is softer than the 
grass. 

Leaves 
and grass 

1- I grasp the grass. 
2- We put straws in trees, so the trees become “strawee”, so the straw will be all over the 

trees. If you put the most straw on the tree you win! 
3- Sometimes we roll on the grass, the grass is so soft. Sometimes we dig in the grass, and 

sometimes we pull the grass so we can make ‘stew’ 
4- We just dig and build castle and we just put the grass over the castle. 

 
 

Classifying children’s preferred elements into categories (number of codes=144), the interview 
findings suggest that respectively, children preferred natural loose (40%), manufactured loose (29%), 
manufactured fixed (28%), no elements (27%), and natural fixed (20%) elements (Children could have 
preferred several elements in one responses). Comparing the within ranges of preferred cognitive play 
provided by natural loose elements (N=40), children mostly desired engaging in dramatic play 
opportunities (n=18, 45%) with elements such as sand, sticks, or leaves. Across categories of elements, 
children noted they were more likely to engage in constructive (N= 17, n=6, 35.3%) exploratory (N=9, n=5, 



ZAMANIA  Landscape Research Record No. 4 

52 
 

55.6%), and dramatic play (N=49, n=18, 36.7%) behaviors when playing with natural loose elements. 
Children also mentioned how they employ sticks or mulch in their games (n=4, 10% of mentioned 
instances). Combining the findings from the behavior mapping and interviews, the results highlight the 
importance of natural loose elements for stimulating diverse spectrum of cognitive play behaviors that 
children enjoy.  

5      DISCUSSION 
This study aimed to expand knowledge on how natural loose elements in outdoor preschools 

contribute to children’s cognitive play behaviors. Nicholson (1971) describes “the theory of loose parts’ as 
a means of recognizing how children can interact and use open-ended play materials and manipulative 
elements in playgrounds. Nicholson asserts the inclusion of loose parts in the environment offers many 
play chances and stimulates creativity that is unlikely found in settings with fixed elements. The findings 
line up with “the theory of loose parts” and prior research (Czalczynska-Podolska, 2014; Jansson, 2015; 
Norodahl & Einarsdottir, 2015; Malone & Tranter, 2003; Maxwell, Mitchell, & Evans, 2008; Woolley & 
Lowe, 2012; Zamani & Moore, 2013), suggesting that the availability of loose elements amplify chances of 
constructive, exploratory, dramatic play, and games. 

The observation showed that natural settings in different playgrounds provided various loose 
elements such as dirt, sand, sticks, or logs. These elements stimulated children to shape their 
surroundings and develop their creative, dramatic, and constructive abilities, as suggested by previous 
studies (Moore & Wong, 1997; Fjortoft & Sageie, 2000; Tai, Haque, McLellan, & Knight, 2006; Zamani & 
Moore, 2013). Consistent with prior studies (Fjortoft & Sageie, 2000; Jansson, 2015; Maxwell et al., 2008), 
children preferred loose or modifiable elements and noted that the abundant natural loose elements 
inspired their constructive and dramatic play. In agreement with previous research (Gehris et al., 2015; 
Norodahl & Einarsdottir, 2015; O’Brien & Murray, 2007; Ridgers, Knowles, & Sayers, 2012), children 
enjoyed collecting sticks and leaves to shape hiding and child-scaled spaces in the natural playground. 
Recent literature is concerned about children’s opportunities to explore their surroundings (Louv, 2005; 
Moore & Tranter, 2003). Creatures, ecosystems, water, sand, dirt, and trees in the natural settings 
fascinated children and inspired their exploratory play, which is consistent with previous literature (Fjortoft 
& Sageie, 2000; Lester & Maudsley, 2007; Norodahl & Einarsdottir, 2015; O’Brien & Murray, 2007; 
Ridgers et al., 2012; Titman, 1994). These exploratory experiences stimulated children’s scientific 
curiosity to create realistic theories about the world (Waite, 2010). Natural features provided positive 
outcomes on children’s knowledge about nature, supported hands-on learning experiences, and promoted 
children’s curiosity and sense of wonder (Fjortoft & Sageie, 2000; Gehris et al., 2015; O’Brien & Murray, 
2007; Ridgers et al., 2012; Waite, 2010).  

Moore and Wong (1997) have pointed out that small animals and creatures support exploratory 
and learning behavior in children, in addition to enhancing the attractiveness of the outdoor learning 
environment for them. Consistent with previous research (Norodahl & Einarsdottir, 2015; Titman, 1994; 
Waller, 2006) children were enthusiastic to interact with creatures and expressed a sense of surprise and 
complexity towards the natural phenomena. For instance, stones, trees, or dirt created natural settings 
that children were curious to explore for worms, bugs, or ants (Figure 3).  

 

 
 

Figure 3. Children were curious about creatures around the natural environment. Photo by the author. 
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Loose elements, such as sand or dirt, inspired children’s dramatic play behavior, as documented 

in other studies (e.g., Moore & Cosco, 2010). In accord with previous views (Jansson, 2015; Moore & 
Wong, 1997; Woolley & Lowe, 2012), children mentioned sand as one of their most favored elements in 
the outdoor preschool. They were observed playing in sand areas for long periods of time, engaging in 
dramatic and constructive play. Sand or dirt offered shapeable, loose, and light quality elements that were 
transferable with hands or containers. Children mentioned how they shape imaginary objects, such as 
‘”castle”, “poison”, “soup”, “food”, or “magic powder” with sand or dirt. Congruent with prior studies (Fjortoft 
& Sageie, 2000; Jansson, 2015; Moore & Wong, 1997; Sandseter, 2009), incorporating natural features, 
such as logs, provided essential challenging, complex, and interactive opportunities that positively inspired 
children’s learning through flexibility and mischievousness (Sandseter, 2009; Waters & Begley, 2007) 
(Figure 4). 

 

 
 

Figure 4. Children collected logs and sticks to create “tents”, “castles”, or “prisons”. Photo by the author. 
 

The findings from this study indicate children’s preferences for making ‘their own places’ or 
‘houses’ with natural loose elements. These findings are in harmony with prior studies showing the 
significance of enclosed, self-created spaces for children (Fjortoft, 2004; Jansson, 2015; Malone & 
Tranter, 2003; Norodahl & Einarsdottir, 2015). Further, children collected small tree logs, leaves, and 
sticks in the natural playground to build imaginary “houses”, “forts”, “camp fire”, or “prisons” (Figure 5), or 
engage in games with the sticks as “swords”.  

 

 
 

Figure 5. Children imagined creating fire with the sticks. Photo by the author. 
 

Children enjoyed mixing and relocating these elements for dramatic play and game with rules. For 
example, similar to prior literature (e.g., Fjortoft & Sageie, 2000; Moore & Wong, 1997; Tai et al., 2006), 
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leaves and flowers inspired children’s constructive, explorative, and dramatic play opportunities. Children 
preferred collecting, mixing, and forming leaves and flowers to create ‘soup’ or ‘food’. In summary, the 
findings from this study accentuate the value of natural loose elements for motivating children’s cognitive 
play behaviors.  
 

6      CONCLUSION 
 This study adds to the current knowledge about children’s views on the outdoor preschool 
environment, listening to their preferences and experiences during free play. Complementing the theory of 
loose elements, this study displays the cognitive play value of natural loose elements for diverse spectrum 
of cognitive play, including constructive, exploratory, dramatic, and game with rules. Children enjoyed 
collecting, shaping, and creating new objects with the accessible and available natural loose elements that 
promoted their imagination. The existing animals and creatures in natural settings inspired children’s 
curiosity and exploratory play that is rarely offered in contemporary playgrounds.  
 The present study has been limited, particularly concerning the number of participants. Future 
research might explore children’s behavior and preferences from different ages, genders, and socio-
economic status. Another limitation was concluding based on observing a single outdoor preschool. 
Future studies interested on the role of built environment and children’s development are suggested to 
explore how diverse elements in different outdoor preschools contribute to children’s cognitive play 
opportunities. The research informs landscape architects, policy makers, and teachers on the value of 
natural loose elements for diverse cognitive play stimulation in outdoor preschools. Finally, all indications 
are that including natural loose elements is a prerequisite for children’s learning and an effective impact 
on children’s cognitive play behaviors. 
 
 
6.1 Endnotes 
 

1 For more information visit: www.naturallearning.org 
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