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Abstract 20 

 21 

Studies regarding the experience of children in schools’ outdoor environments report several 22 

benefits of nature on children’s cognitive, emotional and physical development; thus, there is 23 

the need to systematically assess the characteristics of children’s place experience considering 24 

their own activities and social interactions. The present study investigated the perceptions of 25 

the physical environment and children-environment interactions during recess-time in natural 26 

(vs. built) schoolyards. In a between-subjects quasi-experiment in two Italian Primary schools, 27 

we collected and analyzed 298 children's drawings and written descriptions regarding the 28 

activities they engage during recess time, developing a detailed coding system. Results 29 

showed how during the green break (vs. grey) children significantly engaged in more 30 

exploratory behaviors, rough and tumble behaviors and active conversation, while in the grey 31 

break their play was more structured and left less space for free activities. In drawings, the 32 

natural environment (vs. built) is pictured as significantly more green, open and rich in 33 

biodiversity and details, compared to the built environment that is depicted as grey, closed and 34 

more crowded. Implications are discussed in both theoretical and practical terms on how green 35 

(vs. grey) schoolyards can afford different place experiences and play and non-play behaviors 36 

in school children, contributing to improve their well-being during school-time. 37 

 38 
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In recent years, research on the positive effects that contact with nature has on children has 47 

flourished (Moll et al., 2022). The relation between exposure to nature and children has been 48 

assessed within different life-contexts, predominantly in residential areas (Wells & Evans, 2003) 49 

and schools (Bagot, Allen, and Toukhsati, 2015; De Dominicis et al., 2017; van den Berg et al., 50 

2016).  51 

Since children spend a large amount of time in daycare settings and schools, many studies 52 

have investigated the role of nature in these contexts, comparing the effects of school breaks in 53 

“green” (i.e., garden) or “grey”, non-green (i.e., built environments, asphalt and concrete, etc.) 54 

schoolyards, where children experience play, non-play activities and social interactions (Chawla et 55 

al., 2014). 56 

Findings show that spending time in nature at school improves ability to concentrate and 57 

attention capacity (Amicone et al., 2018; Kelz, Evans and Roderer, 2015), connectedness to nature 58 

(Berto, Pasini and Barbiero, 2015), resilience and stress relief (Chawla et al., 2014) and 59 

psychological relaxation (Oh et al. 2019). In particular, green schoolyards offer more varied and 60 

more inclusive play opportunities than non-green schoolyards (Root et al., 2017), promote more 61 

creative and exploratory play (Zamani, 2016), fewer negative interactions among peers and more 62 

social support (van Dijk-Wesselius et al., 2018). 63 

However, in literature on children and nature, there is a lack of studies investigating how 64 

children experience nature, i.e., how they perceive and/or interact with stimuli from the natural 65 

world, through different sensory modalities with different activities and socio-cultural meanings 66 

(Bratman et al., 2019; Hartig et al., 2011; Moll et al., 2022).    67 

The aim of the current study is thus to examine such a different place experience within 68 

natural and built schoolyards, by focusing on children's free and unstructured activities in different 69 

school outdoor environments, i.e., green and grey. Based on the psychological transactional 70 
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theoretical perspective, we understand place as a psychological construct that considers the entire 71 

individual experience. In this sense, place refers to “the perceptive-cognitive, emotional-affective 72 

and behavioral senses, related to specific socio-spatial units of daily life environments” (Bonnes, in 73 

press. p. 93). For the purpose of this study, and considering the latest advances in environmental 74 

psychology, the terms place and environment will be used interchangeably. Specific tools for 75 

accessing children’s experiential levels will be employed, i.e., children's drawings and written 76 

descriptions regarding the activities they engage during recess time, in order to better understand 77 

children’s perceptions of the physical environment and children-environment interactions during 78 

recess-time in natural (vs. built) schoolyards. 79 

 80 

Children’s play behavior in green and grey schoolyards 81 

In literature, play is defined as an activity that is self-chosen and self-directed, intrinsically 82 

motivated, guided by mental rules and imaginative (Gray, 2017); play involves an active 83 

engagement, it is not a serious rendition of a behavior or activity and must comprise non-literality 84 

(Rubin, Fein and Vandenberg, 1983). In natural setting, studies conducted through children’s 85 

observations, play behavior has been linked to more cooperative and creative social play (Chawla, 86 

2015), as well as to more diverse type of play behavior (Söderström et al., 2004; Luchs & Fikus, 87 

2013). Studies conducted observing children n different school settings, or before and after green 88 

setting were introduced to schools, indicate a more imaginative, constructive and sensory play, with 89 

children engaging in more socially cooperative play behaviors in natural areas than with asphalt or 90 

built play equipment (Blizard & Schuster, 2004; Cloward Drown & Christensen, 2014; Cosco, 91 

2007; Fjørtoft & Sagaie, 2000; Herrington & Studmann, 1998; Grahn et al, 1997; Kirby, 1989; Kuh, 92 

Ponte & Chau, 2013; Moore & Wong, 1997; Samborski, 2010; Stanley, 2011).  93 

Natural environments also present affordances, defined as perceived properties of the 94 

environment from the viewpoint of a person (Heft, 2012), that can support specific physical 95 

activities - e.g., exploration, play, learning - and that can afford specific functions depending on 96 
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people’s perception of what they can do in that specific environment (Gibson, 1979). Children are 97 

led to interpret environmental affordances - given by natural elements like trees, bushes, as well as 98 

built elements (slides and swings) –in terms of playability (Fjørtoft, 2001; Hendricks, 2001).  99 

It is thus crucial to investigate what children report to do in the natural environment when 100 

they are left free to play in it and what their experiences look like, i.e., how children experience 101 

nature, using methods traditionally used in developmental psychology like observations, checklists, 102 

and drawings (Sattler, 2001). Moreover, drawings are an underemployed method for understanding 103 

children’s experience of nature in this context and even though this technique has a long history for 104 

studying children’s experience and perceptions (Goodenhough, 1926: Corman, 1990; Machover, 105 

1949). 106 

 107 

The use of drawings for investigating children’s experience of the environment 108 

Drawing constitutes an easy way to investigate social information about children (King, 109 

1995). It allows children to exercise symbolic actions, and helps them to control and analyze the 110 

external reality, adapting it to their internal world (Rubin, Fein and Vandenberg, 1983). Research 111 

has drawn attention to the procedural aspects and characteristics of drawing, reinforcing its use as a 112 

tool to investigate children’s representations development (Bombi, Pinto and Cannoni, 2007). 113 

Specifically, drawing tasks and tests are often used in the context of children’s assessment to 114 

address cognitive abilities (Draw-a-Man test, Goodenhough, 1926; Harris, 1963), family 115 

relationships (Family static drawing, Corman, 1990), and to help investigate difficult experiences 116 

such as illnesses (Ferri and Panier Bagat, 2000). Moreover, unprompted drawing is a useful tool to 117 

promote communication with children, helping them to express mood and emotions (Crocetti, 118 

1986). 119 

Drawings have been used both in research and in clinical and assessment contexts, with different 120 

approaches in the analysis, going from a projective approach (e.g., Burns & Kaufman, 1970; 121 

Koppitz, 1968; Machover, 1949; Thomas and Jolley, 1998), more content-focused one (Merriman 122 
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and Guerin, 2006), that investigate both quantitative elements (e.g., frequencies), as well as 123 

qualitative ones (e.g., themes) within a given verbal text (Silverman, 2001). The use of drawings in 124 

psychological research has been proven to be a flexible tool for facilitating communication with 125 

children and to aid assessment (Burkitt, 2004): drawings are a popular activity among children 126 

(Thomas & Jolley, 1998) and perceived as fun and non-threatening, unlike most testing situations 127 

(Rubin, 1984). 128 

In environmental psychology research, drawings have been used to address different research 129 

questions, such as exploring children’s thoughts about nature (Alerby, 2000), specific biodiversity 130 

features (Cainey, Bowker, Humphrey and Murray, 2012; Neves & Monteiro, 2014) and 131 

environmental issues (Barraza 1999; Kalvaitis & Monhardt, 2012. The results of Sobel’s (2005) 132 

interviews about children’s drawings of the outdoor area where they usually play highlight a strong 133 

engagement with the environment, specifically with their self-constructed places. Samborski (2010) 134 

compared children’s experiences in two different primary school outdoor areas (barren playground 135 

vs. one with a rich vegetation), combining the use of drawings with surveys, focus groups, and 136 

interviews. Specifically, children were asked to recall and draw their playground, and their 137 

drawings were evaluated in terms of presence/absence of vegetation (e.g., bushes, lawn, climatic 138 

conditions (e.g., sun, rain), human constructions (e.g., nets), people (e.g., self-portrait, group of 139 

friends). Results indicated that children had a more complex use of the outdoor environment and a 140 

stronger orientation for nature when their school playground was richer in terms of biodiversity, as 141 

compared to a barren playground.  142 

Extending from these results, in the present study, the use of drawing aims at examining 143 

primary school children’s place experiences in natural (vs. built) schoolyards, evaluating children’s 144 

perceptions and representations of the physical characteristics of the school play areas and of the 145 

located people-environment interactions. The objective is to test children’s differential experience 146 

of the environment during recess time in natural and built areas, (1) by comparing their description 147 
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and representation of all the environmental features, and (2) by comparing their description and 148 

representation of people, their play and non-play behaviors. 149 

 150 

Method 151 

Participants and context 152 

The sample consisted of primary school children from the urban areas of Rome (Central Italy) 153 

and Catania (Southern Italy). The schools were selected by expert researchers because they offered 154 

two different outdoor areas: a natural and a built area. In Rome (Appendix 3) the two areas (school 155 

garden and basketball court) have similar dimensions (around 460 m2) and are close to each other. 156 

In Catania (Appendix 4), the natural area is the school garden (476,87 m2), while the built area is 157 

the basketball court (782,11 m2). 158 

Two hundred and ninety-eight children (average 9.6 years of age; 154 girls; 144 boys) 159 

attending 14 classes in the 3rd, 4th and 5th grade participated in the study. Children were randomly 160 

assigned to the two experimental conditions by classes: seven classes (for a total of 152 students) 161 

were assigned to the natural environment condition, the other seven classes (for a total of 146 162 

students) to the built environment one. Two participants that did not receive the consent from the 163 

parents participated in the experimental procedure but were not included in the final sample.  164 

 165 

Procedure 166 

A quasi-experimental, between-subjects design was employed (Appendix 5). Data were collected 167 

during morning school-time, from 8.30 AM till 12.30 PM. At the beginning of the schoolday, 168 

students were given information about their participation to the study. To protect confidentiality, a 169 

personal identification code was assigned to each child. Children wrote the code on their test paper, 170 

together with their birth-date and gender. During time 1, from 8.30 to 10.30 A.M. children had their 171 

usual school activities and performed cognitive, emotional, and social tasks (not considered in this 172 

paper, see Amicone et al., 2018 for results about these measures). From 10.30 till 11.00 A.M 173 
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children had their break time. During the 30 minutes’ break-time children were told to stay only in 174 

the natural (vs. built) environment, being free to do whatever they liked within the school norms. 175 

Researchers were present during play time, to ensure children would remain in the allocated 176 

condition (green vs. built). 177 

 Immediately after the break, at time 2, children were asked to provide a drawing of their recess 178 

time in a 15 minute period, with the following instructions: “Now we are going to ask you to make a 179 

drawing. It does not matter if it is nice or not, and nobody will give you a grade. It is just important 180 

that all of you draw as you like, and do not copy from the other classmates. You will have a sheet, a 181 

pencil and a basic set of colored pencils. You will have the necessary time to do it, we are going to 182 

tell you when the time is over. The drawing we are going to ask you is: draw yourself in the place 183 

you have played”.   184 

Children received a white sheet of paper A4 format and were allowed to use their regular 185 

pencil, rubber and a yellow, orange, red, pink, purple, dark blue, light blue, dark green, light green, 186 

black, grey colored pencils. After the drawing task, from 11.15 A.M to 12.15 P.M, the cognitive, 187 

emotional and social measures were administered again, together with other measures regarding the 188 

perceptions of the environment (not considered in this paper, see Amicone et al., 2018 for results 189 

about these measures). Then, from 12.15 to 12.30 P.M., children were asked to provide a verbal 190 

written description of the activities they engaged in during recess-time. The instruction was: 191 

“Please describe the activity or the activities that you did today during recess”. Due to concurrent 192 

school activities that were taking place during the morning, in the Rome school the data collection 193 

of the two classes belonging to the 5th grade took place during the afternoon, with the same 194 

procedure running from 1.00 to 4.30 P.M. Data were gathered at the beginning of May 2016. Spring 195 

was chosen in order to have a sufficiently mild temperature to play outside. 196 

 197 

Coding 198 

Coding of the verbal written description of the recess time activities 199 
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We followed the work of Rubin (2001) to code the play and non-play behaviors described in 200 

the children’s writing. The Play Observation Scale (Rubin, 2001) combines the social (Parten, 201 

1932) and the cognitive (Piaget, 1945) aspects of children’s play, and has been successfully used in 202 

research to investigate individual, age and gender differences in children’s play, effects of 203 

ecological setting of play, and the social contexts of the cognitive forms of play (Gredlein & 204 

Bjorklund, 2005; Pellegrini and Gustafson, 2005; Rubin, 2001). For the purpose of the present 205 

study, each written description has been coded in terms of presence/absence of each one of the 206 

following behaviors defined by Rubin (2001): Social play, Cognitive play, Non-Play Behaviors. See 207 

Appendix 1 for a detailed description of the thirteen indicators. 208 

 209 

Coding of the drawings of the place experience 210 

In order to analyze children’s drawings of the place experience, we developed a coding manual to 211 

analyze children’s perceptions of the physical environment and of self and others, the children-212 

environment interactions, and their activities during recess. We defined a first coding scheme 213 

following the main coding categories established by the literature in terms of human figure drawing 214 

(Goodenhough, 1926), then identified new indicators that could specifically address the person-215 

environment experience by following the environmental psychology literature (Samborski, 2010). 216 

In order to organize and refine the coding scheme we then conducted a pilot analysis on a small 217 

representative sample of drawings, balanced for school (Rome/Catania), condition (natural/built), 218 

and school grade (3rd, 4th and 5th). This pilot study resulted in few discrepancies among the two 219 

observers involved which were resolved through discussion. Drawings were then coded in terms of 220 

presence/absence and frequencies of each indicator for every child’s drawing by four observers, 221 

divided in two couples, so that each drawing was coded by two observers. Cohen's K was run to 222 

determine if there was agreement between the two couples of judges on 60 drawings (30 per 223 

condition). Since Cohen’s K can only be calculated on mutually exclusive variables, the analyses 224 

were run on six variables with this feature (Light green, Grey, Writings, Interaction between people, 225 
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Contact between person and the natural environment, Environment open vs. closed). Cohen’s K was 226 

always found to be >.90 thus suggesting a very high inter-rater agreement. Coders were blind to the 227 

condition the drawings belonged, held a psychology degree and were previously trained to be 228 

familiar with the coding system. The presence of erasure marks in the drawing was not considered 229 

or coded in any way. 230 

 231 

We completed the final coding scheme along three main dimensions: general characteristics of 232 

the drawing, person’s characteristics, environment/person characteristics. Here follows a description 233 

for each dimension (for a detailed description of each of the fifty-four indicators, see Appendix 2):   234 

a) General characteristics of the drawing: this dimension was constructed considering all the 235 

depicted elements in the drawings that could be used by the children to represent the 236 

environment where they had spent their recess. For instance, we found recurring elements to 237 

represent the natural environment such as flowers, grass, trees. We also found recurrent 238 

elements to represent the built environment (benches, walls etc.), as well as elements 239 

representing people and animals. Also, we included in this dimension all the useful general 240 

elements of the drawing, such as presence of the different colors (yellow, red, etc.).  241 

The presence of details in the elements pictured in a drawing indicates that the element is more 242 

valued (Bombi & Pinto, 1993). Given this, we included a measure for “details”, and another one 243 

for “types” to address the value children give to the elements representing biodiversity (i.e., 244 

different types of natural elements). A total of 36 indicators were used: 245 

a) Person’s characteristics: this dimension was constructed considering various facets. We 246 

defined the indicators for facial expressions and body position following the instructions 247 

from Bombi & Pinto (1993) and Castellazzi & Nannini (1992) for the characteristics and 248 

movements of the figures. The codes for the activities were defined after the first analysis on 249 

a small sample of drawings, and were named according to the categories defined in the Play 250 

Observation Scale (Rubin, 2001). We included sixteen indicators. 251 
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b) Environment/person’s characteristics: 252 

This dimension was constructed considering various facets.  253 

Contact between person and environment identifies if a clear representation of a contact 254 

between the person and the depicted environment (natural vs. built) is present. Importance 255 

measures the dimension of the people represented in relation to the space of the sheet. This 256 

indicator was included because the dimension of the figure in relation to the environment is an 257 

indicator of the relevance that the represented person has for the child (Corman, 1990). Two 258 

indicators were used. 259 

 260 

Data analyses 261 

 262 

Comparing the two conditions  263 

We performed comparison analyses (chi square and ANOVA), to test the association between 264 

the condition (natural vs. built) and each indicator (derived from the written descriptions and from 265 

the drawings).  266 

For the written descriptions of play and non-play behaviors, Chi-square statistics were used to 267 

test the association of the condition variable (natural vs. built) with each one of the play and non-268 

play indicators measured in terms of presence/absence (Solitary play, Parallel play, Group play, 269 

Functional play, Constructive play, Dramatic play, Games-with-rules play, Exploratory play, 270 

Unoccupied, Onlooker, Active Conversation, Aggression, Rough and Tumble).  271 

When the indicators were not categorical, i.e., not presence/absence, but numeric, i.e., 272 

counting, one-way ANOVAs were used to test the difference between condition (natural vs. built): 273 

Elements and Details for People, Animals, Plants, Built, Atmospheric, Objects and toys, Other; 274 

Types of Animals, Plants, Built, Atmospheric, Objects and toys, Other; Body Motion; Distance 275 

between people. 276 

Discriminant analyses 277 
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We then combined the indicators deriving both from children’s drawings and written 278 

descriptions to perform two discriminant analyses on the Environment description related variables 279 

(as a manipulation check, Aim 1) and on the Person-activity description related variables (Aim 2).  280 

The first discriminant analysis was employed to test Aim 1, namely to examine whether 281 

significant differences existed between the natural environment and built environmental conditions 282 

in terms of the Environment description related variables. In this analysis, a selection of drawings 283 

variables, “general characteristics of the drawing,” was included since these are the variables 284 

specifically accounting for children’s environment description and representation: Colors, Animals 285 

types, Plants types, Built Elements types, Atmospheric types, and Objects/toys types. 286 

 287 

We retained for the second analysis only the participants whose drawings were consistent 288 

with the experimental condition (i.e., the predicted group was the correct one). 289 

A second discriminant analysis was conducted to test Aim 2, namely to check whether 290 

significant differences existed between the natural environmental and built environmental 291 

conditions in terms of the Person-activity related variables, i.e., the total number of elements (sum 292 

of the total number of Elements in People, Animals, Plants, Built elements, Atmospheric, Objects 293 

and toys, Other, Writings), the total number of activities (sum of the total number of Play with ball, 294 

Play with rules, Gymnastics, Chat, Walking, Other), total number of details (sum of the total 295 

number of Details in People, Animals, Plants, Built elements, Atmospheric, Objects and toys, 296 

Other), the Importance, Body Motion, Contact between Person and the natural environment, 297 

Contact between Person and the built environment, Facial expression (Sad, Happy, Angry, Neutral); 298 

Solitary play, Group play, Functional play, Exploration, Game of rules, Onlooker, Active 299 

conversation, Rough and tumble. Participants with missing values were excluded from the analyses, 300 

and the final sample was formed by 131 children.  301 

 302 

Results 303 
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Written descriptions of play and non-play behaviors 304 

Table 1 provide a summary of Chi-square analyses for the overall sample. We summarized the 305 

significant associations between the Written descriptions of play and non-play behavior indicators 306 

and the condition (natural vs. built) as following: in the natural environment condition, there are 307 

significantly more Exploratory behaviors, Active conversation, and Rough and Tumble behaviors. 308 

In built environment condition, instead, there are significantly more Dramatic play behaviors and 309 

Games-with-rules behaviors. No other significant difference was found between the two conditions. 310 

 311 

Drawings of the place experience 312 

Table 2 and Table 3 respectively provide a summary of Chi-square and one-way ANOVA results 313 

for the overall sample. In the following, we present only significant associations between the place 314 

experience indicators and the condition (natural vs. built). As reported in Table 2, Chi-square 315 

analyses show that in the drawings of the green environment condition there are significantly more 316 

Light green color, Environment as Open, No activity; on the other hand, in the drawings of the built 317 

environment condition, there are significantly more Grey color, Writings, Environment as Closed, 318 

Sad faces, Interaction between people, Play with ball, Play with rules.  319 

Table 3 reports the results provided by one-way ANOVA analyses, showing that in the 320 

natural environment condition, drawings have a significantly higher presence of Plants, Animals’ 321 

types, Plants’ types, People’s details, Plants details and Atmospheric details; in drawings of the 322 

Built environment condition instead, there are more People, Built elements, Built types, Object and 323 

toys types, Objects and toys details and Motion. 324 

 325 

Classification of Environment description and Person-activity description 326 

The first discriminant analysis, performed as a manipulation check on the Environment-327 

description related variables (Aim 1), shows that presence of Light green, Plants, Built elements 328 

Types, and Animals Types were the most discriminant variables between natural and built 329 



14 
 

environment conditions (Table 4). The discriminant analysis correctly classified 73.2% of original 330 

grouped cases (i.e., N = 218 out of 298). Only participants whose drawings were consistent with the 331 

experimental condition (i.e., the predicted group was the correct one), were retained for further 332 

analysis.  333 

The second discriminant analysis (Aim 2), performed on the Experience related variables, 334 

shows that the Total number of play and non-play activities, the presence of Active conversation, 335 

Motion and the presence of Details in the drawing were the most discriminant variables between the 336 

two conditions (Table 5).   337 

Children in the natural environmental condition (vs. children in the built environmental 338 

condition) reported a lower number of Play and non-play activities, less Motion, more Active 339 

conversation and represented more details in their drawings. The discriminant analysis correctly 340 

classified 67.9% of original cases (i.e., N = 89 out of the 131 that were originally included in the 341 

analysis). 342 

 343 

Discussion 344 

The present study investigates school children’s place experiences and their play and non-play 345 

behaviors in natural and built schoolyards through their drawings and their written descriptions after 346 

an environmental quasi-experimental manipulation. The use of both written and pictorial children’s 347 

representation of the environment allows the exploration of how children perceive the physical 348 

environment, how they interact with it, and their play and non-play behaviors during their recess in 349 

natural (vs. built) schoolyards. Results of written descriptions show differences between the two 350 

experimental conditions. In line with previous literature (Chawla et al, 2014; Samborski, 2010; 351 

Zamani, 2016), in the natural environmental condition children describe more exploratory 352 

behaviors, while in the built environmental condition, children describe more games with rules. 353 

Children often mention games like tag and dodgeball when describing of their recess in qualitative 354 

terms. In line with affordance theory (Gibson, 1979), these results show how different 355 
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environmental features support various types of children’s play (Myers, 2012): the natural 356 

environment encouraged exploration, a non-play behavior, while the built environment afforded 357 

game with rules, a structured type of play that requires children to define a delimited area to play. In 358 

the built environment condition, children report more dramatic play than in the natural environment 359 

condition. Dramatic play is intended as a structured and planned type of play, which is situation and 360 

context-dependent (Baumgartner, 2002). Our result is in contrast with Zamani (2016), who reports 361 

more dramatic play in natural school areas compared to built and mixed areas. However, while our 362 

research considers primary school children, Zamani (2016) considered preschoolers, an age in 363 

which dramatic play reaches a peak since it allows children to gain understanding of the world 364 

(Smilansky, 1968). 365 

 366 

The written descriptions also show how children in the natural environment are depicted as 367 

more engaged in non-play behaviors (following Rubin’s classification; 2001), like exploration, 368 

rough and tumble behaviors, and active conversation. This is consistent with previous studies 369 

reporting that natural areas afford exploration and offers opportunities to learn social abilities and to 370 

share emotions with peers (Denham, 2006; Zamani, 2016). So, nature in schools does not only 371 

enhance children’s active physical play (Myers, 2012), but it also provides opportunities for being 372 

alone, feeling at peace, and not feeling worried (Chawla et al., 2014), dedicating less time to 373 

structured games and more resting and observing the natural environment alone.   374 

Results of the drawings of place experience in the natural environment show that children 375 

depicted more people that were not engaged in any specific activity; while, in the built environment 376 

condition, children represent more games with rules, play with ball and dramatic play.  377 

Moreover, children clearly express their perceptions of the natural and built schoolyards in 378 

their drawings. In the natural environment condition, children use the green color more frequently, 379 

and pictured more biodiversity, specifically plants, with a higher variety of types and more details, 380 
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and more different types of animals. In drawings of the built environment condition, instead, the use 381 

of grey color is higher, as well as the number and the variety of built elements (e.g., benches, 382 

buildings, baskets) and objects and toys (e.g., ball, rope, puppets). These results are in line with the 383 

findings of Samborski (2010), showing that children in the green school represent over three times 384 

more plants and animals in their drawings than children from the grey school.  385 

Another interesting result is provided by the indicator on the environment as “open/closed”. 386 

In fact, in children’s drawings the natural environment is represented as significantly more open, 387 

consistent with what Attention Restoration Theory (Kaplan and Kaplan, 1989; 1995), that is, 388 

defined as a sense of extent, intended as the coherence regarding the experience of the environment 389 

(Staats, 2012). In this case, the natural environment was perceived as an open space rather than as 390 

closed whereas the built space was more depicted as closed (Appendix 6). 391 

The presence of details in the drawings constitutes another important element to consider, as 392 

in the natural environment children drew people, atmospheric elements and plants as more detailed. 393 

Generally, in the drawing literature, an element represented with more details indicates that it is 394 

more valued by the children (Bombi & Pinto, 1993; Bombi, Pinto and Cannoni, 2007); this suggest 395 

that children were paying more attention, in the moment they played in that specific environment, to 396 

those elements depicted with more details. Therefore, we can interpret that after a “green break” 397 

children represent natural elements - plants and atmospheric elements - as more important elements 398 

that characterize a natural environment. On the other hand, children after a built break, depict with 399 

more details (i.e.,value more) object and toys. This suggests that children in the natural environment 400 

may have a high motivation to visually explore the natural elements in the natural environment (as 401 

shown by the high number of details); on the contrary, children in the built environment focused 402 

more their attention to their play activities (as shown by the high number of details on object and 403 

toys).   404 

The results provided by the additional categories that emerged from the classification Environment 405 

Description and Person-activity Description give us a clear idea of the main elements that describe 406 
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and differentiate children’s recess in the natural (vs. built) environment. Concerning the 407 

Environment description related variables, the discriminant analysis results show that the presence 408 

of plants, animal types, built elements types and light green in children’s drawings are the most 409 

discriminant variables between natural and built environment conditions. Moreover, concerning the 410 

Experience related variables, derived both from children’s written descriptions and drawings, 411 

results show that the total number of play and non-play behaviors, the presence of active 412 

conversation, movement and the presence of details in the drawing are the most discriminant 413 

variables between the two conditions (natural vs. built environment). Specifically, children in the 414 

natural (vs. built) environmental condition report a lower total number of play and non-play 415 

behaviors, less motion, more conversation and they represent more details in their drawings. 416 

 The value of nature experiences for mental health involves different facets of the environment’s 417 

features and of the experience of the environment (Bratman, 2019). This value is represented for 418 

instance by the various physical elements that characterize that environment (Sandifer, Sutton-Grier 419 

and Ward, 2015), the modalities of people-nature interaction (Kahn et al., 2010), and the way 420 

people make experience of environments, intended as people’s perceptions, evaluations, meanings 421 

and interaction with the different stimuli of the natural environment (Clark & Uzzell, 2002; Hartig 422 

et al., 2011; Lucas & Dyment, 2010). Present results from primary school children drawings and 423 

verbal accounts contribute in highlighting the different ways in which people can make experience 424 

of the environment. In particular, these results highlight the priority of nature contemplation and 425 

partly of nature social sharing via interpersonal communication: these results together differentiate 426 

the experience made by pupils during a 30 minute school break in a natural schoolyard, compared 427 

to a built schoolyard. This associates with a more fine-grained remembering of natural elements 428 

features and with a greater psychological importance attributed to them. 429 

 430 

Limitations 431 
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This study analyzes children’s written descriptions and drawings. This methodology has the 432 

strength to assess children’s perceptions and representations via two specific tools used in 433 

developmental psychology, but it may present some limitations as well. First, due to time 434 

constraints in completing the writing, children may have described only some of the play and non-435 

play behaviors they were involved in during their recess. Similarly, children had a limited amount 436 

of time to complete the drawings, so they might have made some choices about what to draw and 437 

how. Yet, this limitation, if present, would have affected both experimental conditions. The 438 

possibility remains that these reciprocal differences may have been magnified by this limit, but this 439 

demand feature affected anyway both conditions in a symmetrical way. 440 

Second, even if children were told not to copy each other (and were reassured that nobody 441 

would have given a grade to their drawings and writings), children may still have influenced each 442 

other in the content of their writings and drawings. But again, this feature was the same for the two 443 

experimental conditions. 444 

Third, children spent recess in the natural vs. built schoolyards of their own school. This 445 

constitutes a strength in terms of ecology of the study, but on the other hand it is an environment 446 

that is very familiar to the children, and this might reduce their choice of play and non-play 447 

behaviors to the ones they usually do. Again, this limit was symmetrically relevant for both 448 

experimental conditions, so the differences found between the natural and built schoolyards should 449 

not be affected. 450 

Last, in both schools the built and the natural schoolyards are close to each other, so children 451 

in the natural environment still could see the built environment, and vice versa. This can represent a 452 

potential confounding variable in their drawings, because they could forget to concentrate only on 453 

the environment (natural vs. built) where they spent their recess  454 

 455 

Conclusions and implications 456 
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In this research, we employed coded children’s writings and drawings about their experience in 457 

the schoolyard, and this allowed us to have a glance on how children perceive, give meaning, and 458 

interact with the natural environment, integrating both a qualitative and quantitative point of view. 459 

We focused on understanding the differences, in terms of written descriptions and drawings of play 460 

and non-play behaviors and place experience, between two different outdoor environments. The 461 

results show children’s perceptions of their outdoor experiences: what children like to do in their 462 

natural and built schoolyards and the type of play and non-play behaviors afforded, as well as their 463 

positive evaluation and appreciation of nature, their sensibility in distinguishing natural and built 464 

environment, and nature benefits on pupils’ well-being during school-time.  465 

In sum, the present research offers five main reflection points. a) It contributes in covering the lack 466 

of research about how school children aged 9-11 perceive and represent their green and grey 467 

schoolyards, and how they describe their play and non-play behaviors. (b) It provides an assessment 468 

of children in a real-life situation: our data collection was embedded in school recess in the outdoor 469 

environments of children’s own school, leaving them free to play. c) It compares two different 470 

outdoor environments in a field study with a between-subjects design. d) It addresses children’s 471 

experience and play and non-play behaviors during, collecting data through two different qualitative 472 

methods, coding them in pre-existent categories, and further analyzing them through quantitative 473 

analyses. e) It develops a novel coding method for analyzing children’s drawings of their 474 

schoolyard, that could be useful for further research in this realm. 475 

This research provides evidence about how both natural and built schoolyards can afford 476 

different experiences and play and non-play behaviors in school children, allowing them to feel free 477 

to choose what to do in their recess. This freedom of choice could contribute to children’s well-478 

being during school-time, allowing children to express themselves in different ways. In terms of 479 

practical implications, school buildings could be designed to include both a natural and a built 480 

schoolyard, considering evidence-based design provide by research in this field. School managerial 481 

practices should then be open to a greater use of the outdoor spaces. We believe it is relevant to 482 
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inform school officials teachers and parents about the benefits of contact with nature during school 483 

time, so that the barriers that may preclude children to spend time outdoors during school hours are 484 

overcome.  485 

Ethics statement 486 

This study was carried out in accordance with the recommendations of the Ethic Committee 487 

Guidelines of Sapienza Università di Roma. All participants’ parents gave written informed consent 488 

in accordance with the Declaration of Helsinki. The protocol was approved by the Ethic Committee 489 

Guidelines of Sapienza Università di Roma.  490 

 491 

Funding 492 

The present contribution partially benefited from the two grants of the first author within the 493 

Sapienza Erasmus call for the academic year 2015–2016 and from the first author’s research project 494 

grant “The positive effects of nature in schools: increasing attention restoration and scholastic 495 

performance of young students” (Sapienza University Research Start-up Funding 2015). In 496 

addition, the last author benefited from the research project grant “The positive effects of nature in 497 

schools: increasing attention restoration, positive emotions and pro-social behavior of young 498 

students” (Sapienza University Grants 2016, DR No. 3210/16 of 16/12/2016). 499 

Acknowledgments 500 

We thank the headmasters, teachers, children and parents of the involved primary schools for their 501 

collaboration in the study. We acknowledge Mrs. Maria Grazia Afferni, Mr. Jacopo Bruni, Mrs. 502 

Floriana Siracusa and Mrs. Patrizia Spagnoli for their contribution in the drawings’ coding 503 

procedure. Authors are grateful to Dr. Conrad Baldner for the English language revision. The 504 

authors declare that they do not have any competing interests. 505 



21 
 

 

References 

Alerby, E. 2000. “A Way of visualising Children’s and Young People’s Thoughts about 

the Environment: A Study of Drawings.” Environmental Education Research 6: 205–

222. https://doi.org/10.1080/13504620050076713 

 

Altman, I. (1975). The environment and social behavior: privacy, personal space, 

territory, and crowding. 

 

Amicone, G., Petruccelli, I., De Dominicis, S., Gherardini, A., Costantino, V., 

Perucchini, P., & Bonaiuto, M. (2018). Green breaks: the restorative effect of the school 

environment’s green areas on children’s cognitive performance. Frontiers in 

psychology, 9. doi: 10.3389/fpsyg.2018.01579 

 

Bagot, K. L., Allen, F. C. L., and Toukhsati, S. (2015). Perceived restorativeness of 

children's school playground environments: nature, playground features and play period 

experiences. Journal of environmental psychology, 41, 1-9. doi: 

http://dx.doi.org/10.1016/j.jenvp.2014.11.005.  

 

Barraza, L. (1999). Children’s Drawings about the Environment. Environmental 

Education Research 5: 49–66. doi: https://doi.org/10.1080/1350462990050103 

 

Baumgartner, E. (2010) Il gioco dei bambini, Carocci, Roma. 

 

https://doi.org/10.1080/13504620050076713
https://dx.doi.org/10.3389%2Ffpsyg.2018.01579
http://dx.doi.org/10.1016/j.jenvp.2014.11.005
https://doi.org/10.1080/1350462990050103


22 
 

Blizard, C., & R. Schuster. (2004). They all cared about the forest’: elementary school 

children’s experiences of the loss of a wooded play space at a private school in Upstate 

New York. Proceedings of the Northeastern Recreation Research Symposium, GTR-

NE-326, Newtown Square, PA, 57-63.  

 

Bonnes, M. (in press). In D. Marchand, E. Pol, K. Weiss (Eds), Environmental 

psychology: 100 key notions (p.93). 

 

Staats, H. (2012). Restorative environments. In S. Clayton (Ed.), The Oxford handbook 

of environmental and conservation psychology (pp. 445-458). New York, NY: Oxford 

University Press. DOI: 10.1093/oxfordhb/9780199733026.013.0007. 

 

 

Bombi, A.S. & Pinto, G. (1993), I colori dell’amicizia. Studi sulle rappresentazioni 

pittoriche dell’amicizia tra bambini, Il Mulino, Bologna. 

 

Bombi, A. S., Pinto, G., & Cannoni, E. (2007). Pictorial assessment of interpersonal 

relationships (PAIR) (Vol. 7). Firenze University Press. 

 

Bratman, G. N., Anderson, C. B., Berman, M. G., Cochran, B., De Vries, S., Flanders, 

J., ... & Kahn, P. H. (2019). Nature and mental health: An ecosystem service 

perspective. Science advances, 5(7), eaax0903. DOI: 10.1126/sciadv.aax0903  

 
 



23 
 

Burdette, H. L., & Whitaker, R. C. (2005). Resurrecting free play in young children: 

Looking beyond fitness and fatness to attention, affiliation, and affect. Archives of 

Pediatrics & Adolescent Medicine,159(1), 46–50 

 

Burkitt, E. (2004) Drawing conclusions from children’s art. The Psychologist, 17, 566-

568. 

 

Burns, R.C. & Kaufman, S.H. (1970). Kinetic Family Drawing (K-F-D). New 

York:Brunner-Mazel. 

 

Cainey, J., R. Bowker, L. Humphrey, and N. Murray. 2012. “Assessing Informal 

Learning in an Aquarium Using Pre- and Post- visit Drawings.” Educational Research 

and Evaluation 18 (3): 265–281. doi: https://doi.org/10.1080/13803611.2012.670400 

 

Carrus, G., Passiatore, Y., Pirchio, S., and Scopelliti, M. (2015). Contact with nature in 

educational settings might help cognitive functioning and promote positive social 

behaviour. Psyecology 6, 191–212. doi: 10.3844/jssp.2012.304.309  

 

Castellazzi, V.L., Nannini, M.F. (1992), Il disegno della figura umana come tecnica 

proiettiva, LAS, Roma. 

 

Chawla, L. (2015). Benefits of nature contact for children. Journal of Planning 

Literature,30(4) 433-452. doi: https://doi.org/10.1177/0885412215595441. 

 

https://doi.org/10.1080/13803611.2012.670400
https://doi.org/10.1177/0885412215595441


24 
 

Chawla L., Keena K., Pevec I., Stanley E. (2014). Green schoolyards as havens from 

stress and resources for resilience in childhood and adolescence. Health Place 28 1–13. 

10.1016/j.healthplace.2014.03.001 

 

Chawla, L. (2015). Benefits of nature contact for children. Journal of Planning 

Literature,30(4) 433-452. doi: https://doi.org/10.1177/0885412215595441. 

 

Clark, C., & Uzzell, D. L. (2002). The affordances of the home, neighbourhood, school 

and town centre for adolescents. Journal of environmental psychology, 22(1-2), 95-108. 

https://doi.org/10.1006/jevp.2001.0242 

 

Cloward Drown, K. K., & K. M. Christensen. (2014). Dramatic play affordances of 

natural and manufactured outdoor settings for preschool-aged children. Children, Youth 

and Environments 24, 53-77. DOI: 10.7721/chilyoutenvi.24.2.0053  

 

Collado, S., & Staats, H. (2016). Contact with nature and children's restorative 

experiences: an eye to the future. Frontiers in psychology, 7, 1885.doi: 

10.3389/fpsyg.2016.01885 

 

Corman, L. (1990) The test family drawing. Paris: Press Universitaires de France 

 

Cosco, N. 2007. Developing Evidence-Based Design: environmental interventions for 

healthy development of young children in the outdoors. In Open Space: People Space, 

edited by C. Ward Thompson and P. Travlou, 125–35. London, UK: Taylor and 

Francis.  

https://doi.org/10.1177/0885412215595441
https://doi.org/10.1006/jevp.2001.0242
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.3389%2Ffpsyg.2016.01885?_sg%5B0%5D=X_OWhUJy0FTZ4LzjIb20zkPTkxuNbQqFi4o8dorzppqJTGHNfiWhuiYcS_YlSuo7VZyEnBTgKupirdV9DtpLDxFLdA.bbxryN9YsZ1nTOV0PgplefkUD9At7zYuoOXV6DRvVgp_XHP8t6PNQRL6XhxLwMRsrdMijhMis0zO2K5ZV3YPgQ&_sg%5B1%5D=ISwIGPnn-e9OkWiksAE01LbirfwyN4TotN1Mo_uIiJh5goKEpvrnTgNr-lNtKjCCCIM3-_WCWngQ.Fz7r9lopEHdt_cPts9SZEQe5cfC6Tpn4n5Sp4FVg8Zq6RNqZ3I2twvEPEsaeIFtXdITO_GsSeKpO19GlAMfOLQ


25 
 

 

Crocetti, G. (1986), Il bambino nella pioggia. Il significato del disegno nel dialogo 

terapeutico, Armando, Roma. 

 

De Dominicis, S., Bonaiuto, M., Carrus, G., Passafaro, P., Perucchini, P., Bonnes M. 

(2017). Evaluating the role of protected natural areas for environmental education in 

Italy. Applied Environmental Education & Communication, doi: 

10.1080/1533015X.2017.1322014 

 

Denham, S. A. (2006). Social-emotional competence as support for school readiness: 

What is it and how do we assess it? Early Education and Development, 17, 57–89. 

doi:10.1207/s15566935eed1701_4 

 

Faber-Taylor A., Kuo F. E. (2009). Children with attention deficits concentrate better 

after walk in the park. Journal of Attention Disorders. 12 402–409. 

10.1177/1087054708323000 

 

Faber Taylor, A. F., Kuo, F. E., & Sullivan, W. C. (2002). Views of nature and self-

discipline: Evidence from inner city children. Journal of environmental psychology, 

22(1-2), 49-63.https://doi.org/10.1006/jevp.2001.0241 

 

Ferri, V., Panier Bagat M. (2000), Io tra di loro. La famiglia attraverso i disegni dei 

bambini affetti da patologie gravi, Edizioni Scientifiche Magi, Roma. 

 

https://doi.org/10.1006/jevp.2001.0241


26 
 

Fjørtoft, I. (2001). The natural environment as a playground for children: the impact of 

outdoor play activities in pre-primary school children, Early Childhood Education 

Journal, 29 (2), 111-117.  

 

Fjørtoft, I., & Sagaie, J. (2000). The natural environment as a playground for children. 

Landscape and Urban Planning, 48, 83-97. https://doi.org/10.1016/S0169-

2046(00)00045-1 

 

Gibson, J. J. (1979). The ecological approach to visual perception. Boston: Houghton 
Mifflin.  

 

Goodenough, F. L. (1926). Measurement of intelligence by drawings. New York: 

Harcourt, Brace, &World. 

 

Grahn, P., Mårtensson, F., Lindblad, B., Nilsson, P., and Ekman, A. (1997). Ute på 

dagis [Outdoors at daycare]. Stad och Land [City and country], No. 145. Hässleholm, 

Sweden: Norra Skåne Offset. 

 

Gray, P. (2017). What exactly is play, and why is it such a powerful vehicle for 

learning? Topics in Language Disorders, 37(3), 217-228. 

 

Gredlein, J. M., & Bjorklund, D. F. (2005). Sex differences in young children’s use of 

tools in a problem-solving task. Human Nature, 16(2), 211-232. 

https://doi.org/10.1007/s12110-005-1004-5 

 

https://doi.org/10.1016/S0169-2046(00)00045-1
https://doi.org/10.1016/S0169-2046(00)00045-1


27 
 

Hartig, T., van den Berg, A.E., Hagerhall, C.M, Tomalak,  M., Bauer, N.,  Hansmann,  

R., Ojala, A., Syngollitou, E., Carrus, G., van Herzele, A., Bell, S., Podesta, M. T. C.,  

Waaseth, G., Health benefits of nature experience: Psychological, in Forests, Trees, and 

Human Health, K. Nilsson, M. Sangster, C. Gallis, T. Hartig, S. de Vries, K. Seeland, J. 

Schipperijn, Eds. (Springer, 2011), pp. 127–168.    

 

Harris, D. B. (1963). Children's drawings as measures of intellectual maturity. New 

York: Harcourt Brace Jovanovich. 

 

Heft, H. (2012). Way-finding, navigation, and environmental cognition from a 

naturalis’s stance. In L.Nadel & D. Waller (Eds), The handbook of spatial cognition. 

Washington, DC: American Psychological Association. 

 

Hendricks, B. (2001). Designing for Play, Ashgate Publishing Company, Aldersgate  

 

Herrington, S., & Studtmann, K. (1998). Landscape interventions: new directions for 

the design of children’s outdoor play environments. Landscape and Urban Planning 42, 

191- 205. https://doi.org/10.1016/S0169-2046(98)00087-5 

 

Kahn Jr, P. H., Ruckert, J. H., Severson, R. L., Reichert, A. L., & Fowler, E. (2010). A 

nature language: An agenda to catalog, save, and recover patterns of human–nature 

interaction. Ecopsychology, 2(2), 59-66. https://doi.org/10.1089/eco.2009.0047 

 

Kalvaitis, D., & Monhardt, R.M.(2012). The Architecture of Children’s Relationships 

with Nature: A Phenomenographic Investigation Seen through Drawings and Written 

https://doi.org/10.1016/S0169-2046(98)00087-5
https://doi.org/10.1089/eco.2009.0047


28 
 

Narratives of Elementary Students. Environmental Education Research, 18: 209–227. 

doi: https://doi.org/10.1080/13504622.2011.598227 

 

Kirkby, M. (1989). Nature as refuge in children’s environments. Children’s 

Environments Quarterly 6 (1). 7-12.  

 

Koppitz, E.M. (1968). Psychological evaluation of children’s human figure drawings. 

NewYork: Grune & Stratton. 

 

Kuh, L. P., Ponte, I., & Chau, C. (2013). The impact of a natural playscape installation 

on young children's play behaviors. Children Youth and Environments, 23(2), 49-77. 

 

Lucas, A. J., & Dyment, J. E. (2010). Where do children choose to play on the school 

ground? The influence of green design. Education 3–13, 38(2), 177-189. 

https://doi.org/10.1080/03004270903130812 

 

Luchs, A., & M. Fikus. (2013). A comparative study of active play on differently 

designed playgrounds. Journal of Adventure Education and Outdoor Learning 13(3). 

206-222. Doi: https://doi.org/10.1080/14729679.2013.778784 

 

Machover, K. (1949). Personality projection in the drawings of the human figure. 

Springfield,IL: Thomas. 

 

Malone, K., & Tranter, P. (2003). Children’s environmental learning and the use, design 

and management of school grounds. Children, Youth and Environments, 13 (2). 87-137.  

https://doi.org/10.1080/13504622.2011.598227
https://doi.org/10.1080/03004270903130812
https://doi.org/10.1080/14729679.2013.778784


29 
 

 

Mårtensson, F., Jansson, M., Johansson, M., Raustorp, A., Kylin, M., & Boldemann, C. 

(2014). The role of greenery for physical activity play at school grounds. Urban 

Forestry & Urban Greening, 13(1), 103-113. 

https://doi.org/10.1016/j.ufug.2013.10.003 

 

Mendell, M. J., & Heath, G. A. (2005). Do indoor pollutants and thermal conditions in 

schools influence student performance? A critical review of the literature. Indoor Air 

15, 27–52. doi: 0.1111/j.1600-0668.2004.00320.  

 

Merriman, B., & Guerin, S. (2006). Using children’s drawings as data in child-centred 

research. The Irish journal of psychology, 27(1-2), 48-57. 

https://doi.org/10.1080/03033910.2006.10446227 

 

Moll, A., Collado, S., Staats, H., & Corraliza, J. A. (2022). Restorative effects os 

exposure to nature on children and adolescents: A systematic review. Journal of 

Environmental Psychology, 84: 101884 

 

Moore, R. C., & H. H. Wong. (1997). Natural Learning. Berkeley, CA: MIG 

Communications  

 

Mueller, E. (1975). & Lucas, T. (1975). A developmental analysis of peer interaction 

among toddlers. Friendship and peer relations, New York, Wiley, 223-259. 

 

https://doi.org/10.1016/j.ufug.2013.10.003
https://doi.org/10.1080/03033910.2006.10446227


30 
 

Myers, O. E. (2012). Children and nature. In S. Clayton (Ed.), The Oxford handbook of 

environmental and conservation psychology, (pp.113-127) New York, NY: Oxford 

University Press. DOI: 10.1093/oxfordhb/9780199733026.013.0007. 

 

Oh, Y. A., Kim, S. O., & Park, S. (2019). Real foliage plants as visual stimuli to 

improve concentration and attention in elementary students. International journal of 

environmental research and public health, 16(5), 796. 

https://doi.org/10.3390/ijerph16050796 

 

Neves, J. P. C. D, & R. C. R. Monteiro. 2014. “How Full is Your Luggage? Background 

Knowledge of Zoo visitors regarding Sharks.” Environmental Education Research 20 

(3): 291–312. dos: https://doi.org/10.1080/13504622.2013.780586 

 

Parten, M.B. (1932). Social participation among preschool children. Journal of 

Abnormal Psychology, 27, 243-269.  

Pellegrini, A. D., & Gustafson, K. A. T. H. Y. (2005). Boys’ and girls’ uses of objects 

for exploration, play, and tools in early childhood. The nature of play: Great apes and 

humans, 113-135. 

 

Piaget, J. (1945). La formation du symbole chez l'enfant: imitation, jeu et rêve, image et 

représentation. Delachaux & Niestlé 

 

Roe, J., & Aspinall, P. (2011). The restorative outcomes of forest school and 

conventional school in young people with good and poor behaviour. Urban forestry & 

urban greening, 10(3), 205-212. https://doi.org/10.1016/j.ufug.2011.03.003 

https://doi.org/10.3390/ijerph16050796
https://doi.org/10.1080/13504622.2013.780586
https://doi.org/10.1016/j.ufug.2011.03.003


31 
 

 

Root, E., Snow, K., Belalcazar, C., & Callary, B. (2017). Playing naturally: A case 

study of schoolyard naturalization in Cape Breton. Research in Outdoor Education, 15, 

1-20 

 

Rubin, J. A. (1984). Child art therapy: Understanding and helping children grow 

through art. Van Nostrand Reinhold Company. 

 

Rubin, K. H. (2001). The play observation scale (POS). Unpublished manuscript, 

University of Maryland. 

 

Rubin, K.H., Fein, G.G., Vandenberg, B. (1983) Play, in P.H. Mussen (ed.), Handbook 

of child psychology, vol. 4: Socialization, personality, social development, edited by 

E.M. Hetherington, Wiley,New York. 

 

Samborski, S. (2010). Biodiverse or barren school grounds: Their effects on children. 

Children Youth and Environments, 20 (2), 67-115. DOI: 

10.7721/chilyoutenvi.20.2.0067 

 

Sandifer, P. A., Sutton-Grier, A. E., & Ward, B. P. (2015). Exploring connections 

among nature, biodiversity, ecosystem services, and human health and well-being: 

Opportunities to enhance health and biodiversity conservation. Ecosystem services, 12, 

1-15. https://doi.org/10.1016/j.ecoser.2014.12.007 

 

https://doi.org/10.1016/j.ecoser.2014.12.007


32 
 

Sattler, J. M. (2001). Assessment of children: Cognitive applications . Jerome M. 

Sattler, Publisher. Inc. https://doi. org/10.1177% 2F0734282908327601. 

 

Silverman, D. (2001). Interpreting qualitative data: Methods for analysing talk, text and 

interaction. London: Sage. 

 

Smilansky, S. (1968). The effects of sociodramatic play on disadvantaged preschool 

children. New York: Wiley.   

 

Sobel, D. (2005) Place-based Education. Great Barrington, MA: The Orion Society. 

 

Söderström, M., Mårtensson, F., Grahn, P., Blennow, M., 2004. Outdoor environment 

in child day care and its influence on outdoor stay and play. Ugeskrift for Laeger 166 

(36), 3089- 3092.  

 

Staats, H. (2012). Restorative environments. In S. Clayton (Ed.), The Oxford handbook 

of environmental and conservation psychology (pp. 445-458). New York, NY: Oxford 

University Press. DOI: 10.1093/oxfordhb/9780199733026.013.0007. 

 

Stanley, E. (2011). The place of outdoor play in a school community. Children, Youth 

and Environments 21, (1): 185-211.  

 

Thomas, G.V. & Jolley, R.P. (1998). Drawing conclusions: A re-examination of 

empirical and conceptual   bases for psychological evaluation of children from their 



33 
 

drawings. British Journal of  Clinical  Psychology,  37,127-139. 

https://doi.org/10.1111/j.2044-8260.1998.tb01289.x 

 

van den Berg, A. E., Wesselius, J. E., Maas, J., & Tanja-Dijkstra, K. (2017). Green 

walls for a restorative classroom environment: a controlled evaluation study. 

Environment and Behavior, 49(7), 791-813. [E-pub ahead of print] 

 

van Dijk-Wesselius, J.E., Maas, J., Hoving, D., van Vugt, M., van den Berg, A.E., 

(2018). The impact of greening schoolyards on the appreciation, and physical cognitive 

and social-emotional well-being of schoolchildren: A prospective intervention study. 

Landscape and Urban Planning, 180, 15-26. 

http://dx.doi.org/10.1016/j.landurbplan.2018.08.003 

 

Zamani, Z. (2016). ‘The woods is a more free space for children to be creative; their 

imagination kind of sparks out there’: exploring young children’s cognitive play 

opportunities in natural, manufactured and mixed outdoor preschool zones. Journal of 

adventure education and outdoor learning, 16(2), 172-189. 

https://doi.org/10.1080/14729679.2015.1122538 

 

Wells, N., & Evans, G. (2003). Nearby nature. A buffer of life stress among rural 

children. Environment and Behavior. 35, 311–330. doi: 10.1177/00139165032 51445 

https://doi.org/10.1111/j.2044-8260.1998.tb01289.x
http://dx.doi.org/10.1016/j.landurbplan.2018.08.003
https://doi.org/10.1080/14729679.2015.1122538


 

Table 1. Chi-square comparisons between natural and built environment conditions for play and 

non-play behaviors  

 

Play categories Play behaviors Frequencies 

Natural 

environment Frequencies 

Built 

environment Chi2 p 

        

Social play 

behaviors 

Solitary 8 66,70% 4 33,30% 1.28 nsa 

Parallel 1 100,00% 0 0,00% .97 ns 

Group 142 50,00% 139 50,00% 1.09 ns 

Cognitive play 

behaviors 

Functional 38 54,70% 33 45,30% .64 ns 

Constructive 3 75,00% 1 25,00% .96 ns 

Dramatic 15 28,30% 22 71,70% 12.83 <.001 

Games-with-

rules 
15 31,30% 17 68,80% 8.58 <.05 

Exploratory 15 83,30% 3 16,70% 8.17 <.05 

Non-play 

behaviors 

Unoccupied 5 45,50% 4 54,50% .12 ns 

Onlooker 9 80,00% 2 20,00% 3.56 ns 

Active 

conversation 
21 78,30% 3 21,70% 16.52 <.001 

Aggression 0 0,00% 0 0,00% / / 

Rough and 

tumble 
10 75,00% 4 25,00% 4.00 <.05 

 

a. Non-significant 

  



 

Table 2. Chi-square comparisons between natural and built environment conditions for drawing 

indicators 

 

Dimensions Aspects Indicators F 

Natural 

environment F 

Built 

environment Chi2 p 

  Yellow 50 48,10% 54 51,90% .54 nsa 

  Orange 18 45,00% 22 55,00% .66 ns 

  Red 32 45,10% 39 54,90% 1,31 ns 

  Purple 25 58,10% 18 41,90% 1.02 ns 

General 

characteristics Colors 
Pink 61 45,20% 74 54,80% 3.34 ns 

  Dark blue 51 53,70% 44 46,30% .40 ns 

  Light blue 31 49,20% 32 50,80% .10 ns 

  Dark green 54 49,50% 55 50,50% .14 ns 

  Light green 68 64,20% 38 35,80% 11.3 <.001 

  Brown 80 51,00% 77 49,00% .00 ns 

  Black 32 47,80% 35 52,20% .36 ns 

  Grey 22 35,50% 40 64,50% 7.54 <.05 

  

Not 

coloured 
35 50,00% 35 50,00% .03 ns 

         
 Elements Writings 20 33,30% 40 66,70% 9,41 <.05 

         
 

Environment  
Open 93 65,00% 33 27,30% 37,46 <.001 

 Close  35,00%  72,70% 37,46 <.001 

          

               

Person Facial expression Sad 4 25% 12 75% 4.76 <.05 

  Happy  103 53,60% 89 46,40% .03 ns 

  Angry  4 80% 1 20% 1.63 ns 



  Neutral  18 50% 18 50% .04 ns 

         
 Body orientation Face to face 2 28,60% 5 71,40% 1.05 ns 

  

Side by 

side 
12 44,40% 15 55,60% 1.06 ns 

  Both 2 28,60% 5 71,40% 1.07 ns 

  

Figures in 

different 

parts of the 

space 

9 42,90% 12 57,10% 1.08 ns 

         

 

Body 

Interaction 

between 

people 

13 30,20% 30 69,80% 6.80 <.05 

 

 

 

Similarity 

between 

people 

25 41,70% 35 58,30% .72 ns 

         
 Activity No activity 104 55,60% 83 44,40% 4.26 <.05 

 
 

Play with 

ball 
3 13,60% 19 86,40% 13.27 <.001 

 
 

Play with 

rules 
1 4,50% 21 95,50% 20.51 <.001 

  Gymnastic 15 65,20% 8 34,80% 2.01 ns 

  Chat 4 40,00% 6 60,00% .50 ns 

  Walking 8 53,30% 7 46,70% .03 ns 

  Other 24 58,50% 17 41,50% 1.07 ns 

          

Person/Environment 

Contact 

Contact 

person/ 

environmen

t 

109 50,00% 109 50,00% .85 ns 

         



 

Importance 

(dimension) 
Small 4 50,00% 4 50,00% .00 ns 

  Medium 119 50,40% 117 49,60% .00 ns 

  Big 23 50,00% 23 50,00% .00 ns 

 

 

 

 

a. Non-significant 

 

 

 

 

Table 3. One-way ANOVA comparisons between natural and built environment conditions for 

drawings indicators 

 

   Condition  

   Natural Environment  

Built 

Environment  

   M a (SD b, N) M (SD, N) p 

Indicators    

    People 1.49 (1.38, 152) 2.32 (3.25, 146) <.05 

  Animals 0.58 (1.74, 152) 0.25 (1.65, 146) ns c 

  Plants 4.73 (5.66, 152) 2.84 (4.13, 146) <.001 

 Elements Built 1.01 (1.84, 152) 1.77 (1.49, 146) <.001 

General characteristics  Atmospheric 0.87 (1.61, 152) 0.65 (0.9, 146) ns 

  

Object and 

toys 
0.36 (2.26, 152) 0.38 (1.16, 146) ns 

  Other 0.18 (0.49, 152) 0.41 (2,47, 146) ns 

      



 Types Animals 0.21 (0.51, 152) 0.05 (0.22, 146) <.001 

  Plants 2.24 (1.12, 152) 1.23 (1.17, 146) <.001 

  Built 0.8 (0.17, 152) 1.5 (1,13, 146) <.001 

  Atmospheric 0.78 (0.96,152) 0.62 (0.81, 146) ns 

  

Object and 

toys 
0.14 (0.41, 152) 0.25 (0.50, 146) <.05 

  Other 0.14 (0.34, 152) 0.22 (0.80, 146) ns 

      
      

 Details People 5.39 (4.85,145) 4.18 (5.02, 146) <.05 

  Animals 1.58 (1.98, 26) 0.14 (0.37, 7) ns 

  Plants 2.19 (3.81, 142) 0.71 (0.99, 99) <.001 

  Built 1.74 (3.06, 68) 1.23 (1.39, 123) ns 

  Atmospheric 1.01 (0.54, 72) 0.77 (0.56, 73) <.001 

  

Object and 

toys 78.24 (40.13,146) 88.72 (30.08,152) 
<.05 

  Other 85.45 (33.94, 152) 82.86 (36.52,146) ns 

      
Person Body Motion 0.39 (0.60, 127) 1.14 (2.64, 111) <.05 

 

 

Distance 

between 

people 

27.07 (33.41, 26) 22.79 (27.47, 36) ns 

 

a Mean value 

b Standard deviation 

c Non-significant 

 

 

 



Table 4. Estimates of spatial-description-related variables in discriminant analysis on belonging to 

natural or built environment condition (only significant variables are reported) 

 

 

 Estimate F (1,296) 

Plants types .714 52.50*** 

Built elements types -.514 27.27*** 

Light green .338 11.75** 

Animals types .333 11.42** 

Light green -.274 7.69** 

Objects/toys types -.194 3.87(*) 

 

 

Table 5. Estimates of experience-related variables in discriminant analysis on belonging to natural 

or built environment condition (only significant variables are reported) 

 

 Estimate F (1,129) 

Total number of 

activities 
-.629 27.23*** 

Active conversation .320 7.04** 

Movement -.302 6.29* 

Total number of 

details 
.301 6.22* 

 



Appendix 1. Coding indicators for play behaviors, (adapted from Rubin, 2001) 

   

Play categories Play behaviors Description 

Social play 

Solitary To engage in an activity entirely alone, usually more than three feet (one meter) away from other children 

Parallel To engage in activity beside (but not with other children, usually at a distance of three feet or less) 

Group To engage in an activity with another child or children, in which cognitive goal or purpose is shared amongst all group members 

Cognitive play  

Functional To experience sensory stimulation through simple, repetitive muscular movements 

Constructive To create or construct something 

Dramatic To dramatize life situations or bring life to an inanimate object 

Games-with-rules To engage in a competitive game- type activity following pre- established rules and limits 

Exploratory To obtain visual or auditory information from an object 

Non-Play Behaviors 

Unoccupied There is complete lack of goal or focus during this behavior 

Onlooker To watch (or to listen to) the behaviors and activities of other children 

Active conversation To communicate verbally with others 

Aggression To express displeasure, anger, disapproval through hostile means 

Rough and Tumble Playful physical activity 

 

 

 

 

 



Appendix 2. Coding indicators for drawings 

Dimensions Aspects Indicators Description Measures 
G

en
er

al
 c

ha
ra

ct
er

is
tic

s 

Colors 

Yellow The drawing contains parts or elements colored in yellow  Presence/absence  

Orange The drawing contains parts or elements colored in orange  Presence/absence  

Red The drawing contains parts or elements colored in red  Presence/absence  

Pink The drawing contains parts or elements colored in pink  Presence/absence  

Purple The drawing contains parts or elements colored in purple  Presence/absence  

Dark blue The drawing contains parts or elements colored in dark blue  Presence/absence  

Light blue The drawing contains parts or elements colored in light blue  Presence/absence  

Dark green The drawing contains parts or elements colored in dark green Presence/absence  

Light green The drawing contains parts or elements colored in light green  Presence/absence  

Brown The drawing contains parts or elements colored in brown Presence/absence  

Black The drawing contains parts or elements colored in black Presence/absence  

Grey The drawing contains parts or elements colored in grey Presence/absence  

Non-colored The drawing is just drawn with pencil and it is not colored  Presence/absence  

Elements  

People Number of human figures drawn, including very small figures and stick figures representing people 
Total number of 

elements  

Animals 
Number of animals drawn (e.g. cats, dogs, bees, insects, butterflies, lizards etc.) including very small figures of 

animals and stick figures representing animals (e.g.,. stick figures of birds) 

Total number of 

elements  

Plants 
Number of plants drawn (e.g. lawn, grass, trees, flowers, bushes, etc.) including very small drawings of plants and 

stick figures representing plants 

Total number of 

elements  

Built 
Number of built elements drawn (e.g., benches, floor, buildings, stairways, doors, windows, floor lamps, elements of 

the basketball court etc.) including very small drawings and stick figures representing built elements 

Total number of 

elements  



Atmospheric  
Number of atmospheric elements drawn (e.g., sun, rain, clouds, snow, wind, sky drawn as a line or area etc.) 

including very small drawings and stick figures representing atmospheric elements 

Total number of 

elements  

Objects and toys 
Number of object and/or toys drawn (e.g., ball, dolls, small cars, jumping rope etc.) including very small drawings 

and stick figures representing objects or toys. 

Total number of 

elements  

Other Number of other elements present in the drawing that cannot be included in none of the previous categories 
Total number of 

elements  

Writings Presence of writings, including every word or number written in the drawing Presence/absence 

Content of writings 
Exact content of each writing (e.g., “this is my friend and I playing in the garden” / “smash the ball!” / “let’s play” 

etc.) 
Written content 

Types 

Animals Number of types of animals drawn in terms of biodiversity (e.g. one cat, one lizard a group of birds etc.) 

Total number of 

different types of 

each element  

Plants Number of types of plants drawn in terms of biodiversity (e.g. one tree, two bushes, a lawn, a group of flowers etc.) 

Total number of 

different types of 

each element  

Built Number of types of built elements drawn (e.g., a window, two benches, a basketball hoop, concrete floor, etc.) 

Total number of 

different types of 

each element  

Atmospheric  Number of types of atmospheric elements drawn (e.g., a sun, three clouds, wind etc.) 

Total number of 

different types of 

each element  



Objects and toys Number of types of object and toys drawn (e.g., one ball, two dolls, six small cards etc.) 

Total number of 

different types of 

each element  

Other Number of types of other elements present in the drawing that cannot be included in none of the previous categories 

Total number of 

different types of 

each element  

Details 

People 

Number of details in each one of the human figure represented, as defined by Bombi and Pinto (1993): clothes (e.g. shirt, 

trousers, dress etc.), embellishments (e.g., jewelry, decorations of the clothes, buttons, shoe laces, collar, bow, etc., 

accessories (e.g., hats, belts, glasses), small objects hold (e.g., ice cream, flowers etc.) 

Total number of 

details of each 

element 

Animals 
Number of details in each one of the animals’ figures represented (e.g., butterfly drawn with wings and antennae, cat 

drawn with fur and whiskers, birds drawn with eyes and beak, etc.) 

Total number of 

details of each 

element 

Plants 
Number of details in each one of the plants represented (e.g., tree drawn with leaves, branches and fruits, lawn drawn 

with grass blades, flowers drawn with stem, pistil and petals, etc.) 

Total number of 

details of each 

element 

Built 
Number of details in each one of the built elements represented (e.g., bench drawn with boards, basketball court drawn 

with the basket, football field drawn with the goal area, door drawn with the doorknob, etc.) 

Total number of 

details of each 

element 

Atmospheric  
Number of details in each one of the atmospheric elements represented (e.g., thunderstorm drawn with raindrops and 

lightning, sun drawn with sunrays, or with sunrays and a smiley face, etc.) 

Total number of 

details of each 

element 

Objects and toys 
Number of details in each one of the objects and toys represented (e.g., ball drawn with leather seams, dolls drawn with 

eyes and mouth, etc.) 

Total number of 

details of each 

element 



Other 
Number of details of potential other elements present in the drawing that cannot be included in none of the previous 

categories 

Total number of 

details of each 

element 

Environment Open vs. closed 

Identifies if the environment drawn (natural or built) is represented as an open or a closed space. An environment drawn 

as circumscribed, limited by a barrier, that gives the perception of closure, oppression is categorized as "closed" (e.g., a 

basketball court represented with a rectangular area, the people represented are surrounded by buildings etc.). An 

environment represented with no barriers and circumscriptions, that gives the perception of openness, is categorized as 

"open" (e.g., people drawn as not framed in a circumscribed area, buildings and built elements are not represented as 

barriers etc.) 

Categorical - 2 levels 

Pe
rs

on
 

Facial 

expression 

Sad 

The person or people represented are drawn with al least of one of the following indicators of sadness, as defined by 

Bombi and Pinto (1993): teardrops, frown, lip pouted, downturned mouth, brows with arches down, eyes with large or 

dilated pupils, with the outside corners turned down; also, the following elements may be present: injured body part, 

asterisks or starburst above the head, writings communicating pain or sadness (e.g., "I'm sad", "I don't feel well" etc.) 

Presence/absence  

Happy 

The person or people represented are drawn with al least of one of the following indicators of happiness as defined by 

Bombi and Pinto (1993): smile, winking or joyful eyes, symbols like hearts, writings communicating happiness (e.g. 

"I'm happy" etc.) 

Presence/absence  

Angry 

The person or people represented are drawn with al least of one of the following indicators of anger as defined by Bombi 

and Pinto (1993): frowning or downturned eyebrows, angry eyes, teeth grinding, sneering mouth, grimace; symbols like 

smoke or skulls above the head, writings (e.g., “I’m angry", "Grrr" etc.) 

Presence/absence  

Neutral 
As defined by Bombi and Pinto (1993), the person or people drawn with none of the graphical elements representing 

sadness, happiness and anger, are considered neutral 
Presence/absence  

Body Orientation  
It identifies if the he people represented are drawn face to face, side by side, or both. If the people are in different areas 

of the drawing, orientation cannot be measured 
Categorical - 3 levels 



Motion 

It identifies the number of people represented in the drawing that are in motion. Motion is defined as: body positon bent 

forward, bent arms and knees, lifted tiptoe, different position of the legs and arms, addition of elements that evoke 

motion (e.g., lines around arms and legs, ball or other toys, etc.) 

Scale 

Distance between 

people 

The minimum distance between two people represented in the drawing, measured in millimeters. If there are more than 

two people drawn, the required measure is the minimum distance between two people 
Scale (mm.) 

Interaction between 

people 

It identifies if the people represented in the drawing interact with each other. The interaction is present when the figures 

are facing each other, are doing a common activity or the same movement, are moving in the same direction, are playing 

together, hold hands 

Presence/absence  

Similarity between 

people 

It identifies if the people represented in the drawing present similar characteristics. Similarity between people is 

expressed by figures with a similar height and width, figures that are in the same body position, have the same body and 

face shape and color, have the same details (as defined by Bombi and Pinto, 1993, see the indicator "people details". 

Presence/absence  

Activity 

No activity The people represented in the drawing are standing still or sitting, not doing any identifiable activity Presence/absence  

Play with ball The people represented in the drawing are clearly playing with a ball Presence/absence  

Play with rules The people represented in the drawing are clearly doing a game with rules (e.g., football, hide and seek., etc.) Presence/absence  

Gymnastic The people represented in the drawing are clearly doing gymnastic (e.g., handstands, cartwheels, etc.) Presence/absence  

Chat 
The people represented in the drawing are clearly engaged in a conversation or are chatting: (e.g., sitting or standing face 

to face, interacting, with a written content of chat)  
Presence/absence  

Walking 
The people represented in the drawing are clearly walking or running, with an addition of elements that evoke motion 

(e.g., lines around arms and legs) 
Presence/absence  

Other The people represented in the drawing are doing an activity that cannot be included in the previous enlisted activities Presence/absence  



Pe
rs

on
/ E

nv
iro

nm
en

t 

Contact 

Contact between 

person and the natural 

environment 

It identifies if it is present a clear representation of a contact between the person and the natural environment. For 

instance, the human figure lies on the lawn, climbs a tree, touch the grass, picks up a flower, touch a cat, etc.) 
Presence/absence  

Contact between 

person and the built 

environment 

It identifies if it is present a clear representation of a contact between the person and the built environment. For instance, 

the human figure lies on the basketball court, sit on a bench, climbs the stairs, etc.) 
Presence/absence  

Importance 

Dimension of the 

person’s body in 

relation to the 

environment  

It measures the dimension of the people represented in relation to the space of the sheet. For instance, if the people 

drawn are very small figures lost in a very big space, the identified dimension is "small"; on the other hand, if the figure 

is drawn like a "giant" (e.g., if it is bigger than the sun), the identified dimension is "big". If the figure present normal 

dimensions in relation of the other elements in the drawing, the identified dimension is "medium" 

Categorical - 3 levels 

 

 

 

 

 

 

 

 

 

 

 



  



 

Appendix 3. Pictures of natural environment (on the left) and built environment (on the right) in the Rome school 

 

 Appendix 4. Pictures of natural environment (on the left) and built environment (on the right) in the Catania school 

 

  



Appendix 5. Between-subjects procedure 

 

 

 



Appendix 6. Drawing of natural environment (A;C) and built environment (B;D). Natural environment represented as open (A) and built 
environment represented as close (B); children in the natural environment doing a handstand (C); verbalizations: children in the built 
environment say: “I’m bored! I’m sad! I don’t know what to play!” (D);  
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