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ORIGINAL ARTICLE

Outdoor play areas in childcare settings and 
children’s physical aggression: A longitudinal study 
of Norwegian kindergartens
Eirini Flouria, Marie Muellera, Thormod Idsøe b and Ane Nærde b

aDepartment of Psychology and Human Development, UCL Institute of Education, University 
College London, London, UK; bThe Norwegian Center for Child Behavioral Development, 
University of Oslo, Oslo, Norway

ABSTRACT
We investigated the role of physical characteristics of kindergartens’ out-
door play areas in teacher-rated physical aggression (PAgg) among 423 
children followed annually from ages two to four years. We used data 
from the Behaviour Outlook Norwegian Developmental Study which follows 
children from southeast Norway, a country where almost all two- to four- 
year-old children attend kindergartens. Nesting children in kindergartens, 
we found two significant associations after adjustment for family selection. 
First, children in kindergartens with more ‘secret places’ in their outdoor 
play areas (where they could play undisturbed) had more PAgg at baseline. 
Second, children in kindergartens with more adult supervision of their use 
of outdoor play material showed a less steep decrease in PAgg over time. If 
causal, these associations would suggest that children in kindergartens 
should not play completely unmonitored but also that teachers should 
not control children’s outdoor play excessively.
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Introduction

There is much evidence to suggest that structural characteristics of 
childcare centres (including daycare centres, preschools, and kinder-
gartens), such as child-adult ratio and group size, are associated with 
children’s cognitive and socio-emotional development (Belsky et al., 
2007; Curby et al., 2009; Keys et al., 2013; Peisner-Feinberg et al., 
2001). However, physical characteristics, such as the outdoor play 
area, in these settings are also likely important. In this study, we 
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investigated the association of outdoor play area characteristics with 
physical aggression (PAgg) in young children (aged 2–4 years) attend-
ing Norwegian kindergartens.

Researchers have long been interested in how the design of outdoor 
play areas and playgrounds may affect child development (Frost, 1978; 
Frost et al., 1990; Frost & Sutterby, 2017). Most have focused on type of 
play area (e.g., traditional, contemporary, adventure) and presence of 
features (e.g., swings, sand boxes, loose parts; Barbour, 1999), especially 
in relation to children’s physical activity (Smith et al., 2016; Storli & Hagen, 
2010) and play (Cloward Drown & Christensen, 2014; Maxwell et al., 2008). 
Play is essential for healthy child development, as it has cognitive, social, 
emotional, and sensorimotor benefits (Frost, 1997). Outdoor play is 
thought to be particularly beneficial because it promotes physical activity, 
but also contact with nature or natural elements, risky play, and social 
interactions (Bento & Dias, 2017; Brussoni et al., 2015; Little & Wyver, 2008; 
M.S. M.S. Tremblay et al., 2015). Its benefits therefore are seen as out-
weighing potential short-term disadvantages (e.g., minor injuries), assum-
ing it takes place in safe but exciting play spaces (Frost & Henniger, 1979), 
with natural elements (Dankiw et al., 2020; Fjørtoft & Sageie, 2000), and 
with different types of equipment facilitating different forms of play 
(Phelps, 1984).

However, not much is known about the role of outdoor play area 
characteristics in child outcomes beyond physical activity and play. The 
evidence that does exist is about the role of outdoor education and time 
spent outdoors. For example, a study in Norwegian kindergartens estab-
lished links between time spent outdoors and improved working memory 
and reduced hyperactivity and inattention (Ulset et al., 2017). The 
researchers followed 562 preschoolers (from age 4 years) near Oslo over 
four years, clustered in 28 kindergartens (and 13 elementary schools). 
Behaviour and cognitive performance were assessed every 12 months. 
Teachers rated children’s behaviour with the Strengths and Difficulties 
Questionnaire, children completed the digit span test (a subtest of the 
Wechsler Intelligence Scale for Children, measuring working memory), 
and kindergarten managers reported the number of daily outdoor hours 
in both spring-summer and fall-winter seasons.

A more recent study of 160 children (aged 1–3 years) in Italian kinder-
gartens showed positive associations of outdoor education with cogni-
tive, emotional, social, and fine motor skills (Monti et al., 2019). In that 
study, two kindergartens followed a traditional education model (84 
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children), while another two offered a continuous outdoor education 
programme (76 children). Teachers assessed children’s development at 
two time-points, in January and June, using Kuno Beller’s developmental 
charts. There was greater improvement across domains for the ‘outdoor 
education group’.

In another recent study, Larrea et al. (2019) investigated the association 
of affordance availability in Spanish preschool outdoor environments 
with social play behaviour. The researchers assessed the social play beha-
viour of 173 children (aged 3–6 years) in 18 childcare centres in the 
Basque Country by video-recording each child for six minutes during 
outdoor play, and rated the play areas’ affordance availability. Lower 
affordance availability of a play area was associated with less group play 
and more parallel play.

The present study

We carried out this study to investigate the role of outdoor play area 
characteristics in child outcomes beyond physical activity or play, a gap in 
the literature. In particular, we explored the role of characteristics of 
kindergartens’ outdoor play areas in trajectories of physical aggression 
(PAgg) across ages 2–4 years. Early and persistent PAgg affects not only 
physical and mental health but also behaviour and attainment later on, 
with persistent childhood PAgg being especially important (Broidy et al., 
2003; R.E. R.E. Tremblay et al., 2004). At the same time, early PAgg is 
a normal part of children’s development, usually peaking at around age 
3 years before declining (Alink et al., 2006; Côté et al., 2006; Lorber et al., 
2018; Nærde et al., 2014). Not all children, however, learn to regulate their 
use of PAgg. Risk factors include history of parental antisocial behaviour, 
teenage motherhood, family poverty, inter-parental conflict (R.E. R.E. 
Tremblay et al., 2004), and harsh and controlling parenting (Joussemet 
et al., 2008), among others (Lansford, 2018).

For our study, we used longitudinal data from Norway, a country in 
which almost all 2–4 year-olds attend kindergartens (https://www.ssb.no/ 
utdanning/statistikker/barnehager/aar-endelige). We had detailed infor-
mation of various characteristics of kindergartens’ outdoor play areas, 
from availability of certain play equipment (e.g., swings) and presence 
of ‘secret places’ to level of adult supervision. To test for associations of 
outdoor play area characteristics with PAgg trajectories, we ran a two- 
level growth curve model (with children clustered in kindergartens), 
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accounting for relevant child- and kindergarten-level confounders. We 
expected that children in kindergartens with more outdoor play facilities, 
greater adult supervision and greater affordances in the outdoor environ-
ment would have lower levels of PAgg and steeper decreases in PAgg 
across time. We based our hypothesis on the existing evidence that such 
nature-based outdoor environments, coupled with appropriate supervi-
sion (Brussoni et al., 2015), would provide young children with more 
opportunities to practise perspective taking, communication, negotiation, 
and self-regulation skills, all fostering conflict managements skills (Pic & 
Han, 2021), in turn reducing aggression (Wheeler, 2004).

Methods

Sample and procedure

Our data came from the Behaviour Outlook Norwegian Developmental 
Study (BONDS), comprising 1,159 children from five municipalities in two 
counties in southeast Norway. For details, see, Nærde et al. (2014). We 
used data when the children were two (T1), three (T2), and four (T3) years 
old. Most of the BONDS children attended kindergarten at ages two, 
three, and four years (83%, 93%, and 98%, respectively). We started at 
age two years for practical reasons: the Norwegian parental leave policy 
provides 10 months of leave at full pay or 12 months of leave at 80% pay 
and so children seldom attend kindergartens before their first birthday; 
indeed, only 27% of the BONDS children attended kindergartens at 
12 months. At each time-point, the kindergarten teacher who knew the 
child best was asked to complete a questionnaire that included items on 
child behaviour. The kindergarten headteacher/manager provided infor-
mation about the physical characteristics and quality of the outdoor area, 
and the pedagogical leader of the department (unit) that the child 
attended provided information about the proportion of the day spent 
on outdoor play during both the summer and the winter semester.1

At T1, 945 of the BONDS children had a valid kindergarten identifier 
and 751 of those had data on PAgg. These 751 children were more likely 
to come from non-immigrant and higher SES families. A total of 328 of 

1For most cases, information on our main variables was provided by three groups of practitioners: the 
headteachers/managers of the kindergartens who were the most appropriate to report on general 
operational matters; the pedagogical leaders of the units attended by the children, and the teachers in 
the units the children attended and who knew the children best. A teacher could be the pedagogical 
leader of the unit as well.
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these 751 children changed kindergarten throughout the study period. 
We used data on the 423 children who remained in the same kindergar-
ten at all three time-points as our study sample.

Measures

PAgg. At each of ages two, three, and four years, the child’s kindergarten 
teacher was asked about the frequency of eight behaviours: ‘hits other 
adults,’ ‘hits other children,’ ‘pushes others to get his/her way,’ ‘pulls hair,’ 
‘pinches others,’ ‘throws things at others,’ ‘kicks others,’ and ‘bites others.’ 
The responses were given on a seven-point frequency scale, from 1 
(never/not in the past year) to 7 (three times per day or more). Item scores 
were averaged to create a scale score. Cronbach’s alphas were .85, .87, 
and .89 at ages two, three, and four years, respectively, as reported else-
where (Dearing et al., 2015; Ribeiro & Zachrisson, 2019). As expected, 
different teachers reported on child PAgg across time for most cases. 
For example, across the full BONDS sample, at age three years 18.1% of 
teachers confirmed that they had been asked about the child at age two 
years, 72.9% reported they had not, and 9% did not remember. The 
teachers reported on the frequency of these eight behaviours around 
the child’s second, third, and fourth birthdays and thus at various times of 
the year for each child.

As previously described (Nærde et al., 2014), the PAgg items in BONDS 
were based on clinical assessment and previous research, in view of the 
lack of established instruments for low-level physically aggressive beha-
viour (e.g., pinches or pulls hair) that is particularly common among very 
young children. These items index PAgg as physical force against others in 
the form of observable behaviour irrespective of intent. Such a behavioural 
definition has high relevance and applicability for this age group and 
allows for accurate and easy measurement (Nærde et al., 2014). The psy-
chometric properties of the PAgg questionnaire in BONDS are described in 
Nærde et al. (2014), where a discussion of the rationale for the measure and 
how it compares to other measures of PAgg can be found.

Individual-level variables, T1

We considered the following individual-level variables at T1 as covariates: 
gender (male/female), family size (number of non-adult siblings in the 
household), season born (winter as reference), ethnicity (both parents 
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Norwegian-born vs. at least one born abroad), municipality (five in total, 
with the most rural as reference), and SES. Region, family size, ethnicity 
and SES were likely confounders because they are associated with both 
child behavioural problems, including aggression, and selective sorting of 
families into areas (and therefore schools; in our case, kindergartens). SES 
was the average value over a composite of the following variables: 1) 
perceived quality of housing; 2) perceived economic strain; 3) mother’s 
educational level; and 4) father’s educational level. Season born was 
added to account for age differences in the peer group (related to 
aggression in young children) as classes were mixed-age.

Kindergarten-level variables, T1

There were two types of information about the kindergarten, as follows.
(i) Quality and physical characteristics of the outdoor area. Head 

teachers/managers indicated how strongly they agreed (on a five-point 
Likert scale) with the following items: ‘the outdoor area is well-suited for 
children aged two and three years,’ ‘the outdoor area is well-suited for 
children aged three to six years,’ ‘the outdoor area provides possibilities 
for varied play for the youngest children (sand, asphalt, forest, grass, etc.),’ 
‘the children can get hold of equipment/toys/materials for use in outdoor 
play by themselves,’ ‘the staff have to be involved when the equipment 
for outdoor play is to be used (bicycles, buckets, balls, etc.),’ and ‘the 
outdoor area has “secret places” where the children can play undis-
turbed.’ These items were developed based on reviews of the relevant 
literature (Kampmann, 2006; Nordin-Hultman, 2004), as well as experi-
ences from a kindergarten pilot study (Martinsen et al., 2009), conducted 
prior to BONDS, focussing, among other things, on the kindergarten’s 
physical environment.

We examined these items individually as the Cronbach’s alpha of their 
scale was only .25, and a principal components analysis showed they 
could not be reduced into factors. Headteachers/managers also indicated 
the specific type of outdoor materials, equipment and facilities available 
to children, including: ‘teeter totter,’ ‘lean-to,’ ‘stationary/fixed car/boat,’ 
‘playhouse,’ ‘climbing trees,’ ‘sledding hill,’ ‘slide,’ ‘sandpit,’ ‘rocking ani-
mals,’ ‘balance equipment (logs, tires, etc.),’ ‘obstacle course,’ ‘climbing 
wall,’ ‘forest area,’ ‘large playground equipment,’ ‘small playground 
equipment,’ ‘bird’s nest swing,’ ‘swings,’ ‘tables and chairs,’ ‘swing rope,’ 
‘amphitheater,’ ‘sand toys,’ ‘two-wheel bikes,’ ‘scooters,’ ‘tricycle,’ ‘bike 
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trailer,’ ‘water toys,’ ‘balls,’ ‘soccer goal,’ ‘stilts,’, and ‘toy cars’. For details, 
see, Moser & Martinsen (2010). They were also asked to report available 
material not included in this list. The sum of all available equipment, 
materials and facilities was for our analytic purposes the ‘outdoor material 
index’.

(ii) Proportion of time playing outdoors. The pedagogical leaders of 
the units that the children attended provided an estimate of the propor-
tion of the day spent on outdoor play for both the summer and the winter 
semester.

Analytic strategy

Analyses were run in Mplus. First, we estimated a single-level growth 
curve model to describe the average trajectory of PAgg across ages two, 
three and four years. Then, we estimated two-level growth curve models, 
nesting children in kindergartens. This allowed us to disentangle the 
variance into two components, accounting for the heterogeneity of chil-
dren (within-level variance) and for differences between kindergartens 
(between-level variance). We followed a stepwise procedure by construct-
ing models of increasing complexity, ending up with a conditional two- 
level solution whereby we modelled growth factors for PAgg at both the 
individual- and the kindergarten-level while adjusting for covariates. Two 
latent growth factors (intercept and slope) were defined by the three 
repeated measures of PAgg as indicators. Factor loadings for the intercept 
were fixed to 1, while those for the slope were set to 0, 1, and 2. We also 
checked for a solution with a quadratic slope, but this did not fit the data. 
Residual variances of the outcome variables were fixed to 0 for the 
between-part of the model. Individual- and kindergarten-level covariates 
were entered as predictors at the within- and between-levels of the 
model, respectively. Goodness of fit was assessed by using the well- 
accepted criteria of CFI > .95, RMSEA < .05, and SRMR < .06 for a well- 
fitting model (West et al., 2012). We used full information maximum 
likelihood to account for missingness.

Results

Our 423 study children were clustered in 109 kindergartens (with an 
average cluster size of 3.8 children per kindergarten). Means, standard 
deviations, and bivariate correlations of all the study variables are 
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reported in Table 1 (within-level) and Table 2 (between-level). As can be 
seen in Table 2, average levels of PAgg decreased across time. The 
intraclass correlations (ICCs) for PAgg were .028, .104, and .128 at the 
three time-points, respectively, indicating an increase in the amount of 
variance accounted for at the between-level.

Unconditional single-level growth curve model

A single-level model fitted the data very well, χ2(1) = .24, p = .622, 
RMSEA = .000, 90% CI [.000, .101], CFI = 1.000, TLI = 1.014. This solution 
gave a significant mean (1.968, p < .001) for the PAgg intercept, indicating 
the average initial status of PAgg at age two years, and a significant 
negative mean for the slope (−.015, p < .001), revealing a reduction of 
PAgg from two to four years. The value of the intercept variance was 
significant, but that for the slope variance was not (i.e., there was no 
individual variation in rate of change). There was no significant covariance 
between intercept and slope (−.002, p = .452). This model thereby indi-
cated individual variations around initial status.

Unconditional two-level growth curve model

The unconditional two-level model fitted the data well, χ2(4) = 7.057, 
p = .133, RMSEA = .042, CFI = .986, TLI = .979. There was significant within- 
level variance, but not between-level variance, around the intercept, 
indicating that children differed in their baseline levels of PAgg but that 
there were no differences at the kindergarten-level. There was also sig-
nificant between-level (but not within-level) variance around the slope, 
suggesting that kindergartens, but not individual children, differed in 
their change of PAgg across time, in accordance with the increasing 
ICCs across time discussed above.

Conditional two-level growth curve model

The final model (Tables 3–4, Figure 1) fitted the data very well, 
χ2(34) = 45.479, p = .090, RMSEA = .028, CFI = .971, TLI = .913. 
(Intercept = 2.480, slope = −.013.) As can be seen, several of the associa-
tions at the individual-level reached significance. For example, girls had 
lower initial levels of PAgg, as did children from higher SES. At the 
between-level, Figure 1 shows that having secret (‘hidden’) outdoor 
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places in the kindergarten was associated with higher baseline levels of 
child PAgg. Furthermore, adult supervision of outdoor play material had 
a positive effect on the slope. Table 4 shows that, as expected, the effects 
at the between-level were small.

Discussion

To the best of our knowledge, this is the first study to investigate the link 
between physical characteristics of kindergartens’ outdoor play environ-
ments and the trajectory of teacher-reported physical aggression (PAgg) 
from age two to age four years. Importantly, this study used data from 
a large longitudinal project in Norway, a country where almost all two- to 
four-year-olds are enrolled in kindergartens.

Table 3. Conditional two-level growth curve model of PAgg (within-level results; 
n = 423).

Predictors Intercept Slope

b SE t β b SE t β

Female −.292** .060 −4.836 −.593
Family size −.010 .036 −.283 −.021
Spring-born .032 .071 .454 .065
Summer-born .026 .082 .313 .052
Autumn-born .119 .088 1.355 .242
≥1 parent foreign-born .066 .045 1.464 .135
SES −.094* .047 −1.986 −.191
Municipality 1 .071 .120 .592 .145
Municipality 2 .152* .077 1.991 .310
Municipality 3 .248* .107 2.327 .504
Municipality 4 .235* .110 2.126 .477 −.015** .005 −3.043 −.459

Note. As shown, only one predictor had an effect on the slope at the individual-level and was therefore 
kept in the model. **p < .01, *p < .05.

Table 4. Conditional two-level growth curve model of PAgg (between-level results; 
n = 423).

Predictors Intercept Slope

b SE t β b SE t β

Outdoor area suits 2-3-year-olds .077 .056 1.357 .356 .001 .003 .270 .051
Outdoor area suits 3-6-year-olds −.019 .037 −.513 −.118 .002 .002 1.011 .183
Outdoor area varieties for youngest −.026 .087 −.296 −.123 −.001 .004 −.168 −.040
Can find outdoor material alone −.020 .049 −.421 −.088 .003 .003 1.124 .154
Adult supervision of outdoor material −.029 .038 −.753 −.220 .006a .002 2.596 .548
‘Secret’ (‘hidden’) outdoor spaces .103* .046 2.220 .639 −.003 .002 −1.234 −.230
Outdoor time (percent) summer .000 .004 .044 .010 .000 .000 −1.266 −.239
Outdoor time (percent) winter .000 .005 .014 .004 .000 .000 .079 .014
Outdoor material (index) −.300 .561 −.535 −.208 .016 .023 .705 .145

ap < .01, *p < .05.
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We found that, even after controlling for families’ selection into areas 
(and therefore kindergartens), boys and lower SES children showed 
higher initial levels of PAgg and levels of PAgg decreased with age, in 
line with previous studies (Alink et al., 2006; Baillargeon et al., 2007; 
Romano et al., 2005; R. E. R.E. Tremblay et al., 2004). With respect to our 
main research question, we can report two key findings. First, there was 
a positive effect of ‘secret places’ on the intercept, which suggests that 
children in kindergartens with more ‘secret places’ showed more initial 
PAgg. Second, there was an effect of adult supervision (i.e., involvement 
of staff when children use outdoor play equipment) on the slope of PAgg, 
such that children in kindergartens with more supervision of their play 
with outdoor material showed a less steep decrease in PAgg over time.

With respect to the first finding, we can probably assume a causal 
relationship, i.e., that more ‘secret places’ in outdoor play areas ‘led’ to 
more PAgg. The children did not choose their kindergartens themselves 
and it is unlikely that parents considered ‘secret places’ in their choice of 
kindergarten. Therefore, reverse causality should not be an issue here. 
Moreover, we cannot think of an obvious confounding variable, currently 
missing in our models, that would explain this relationship. Nonetheless, 
it is important to note that we could not test causality formally, so our 
results must be interpreted with caution.

Figure 1. IW = ‘intercept-within’, baseline PAgg at the individual-level. SW = ‘slope- 
within’, change in PAgg across time at the individual-level. IB = ‘intercept-between’, 
baseline PAgg across kindergartens. SB = ‘slope-between’, change in PAgg across time 
at the kindergarten-level.
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It is unclear why ‘secret places’ would encourage (or fail to discourage) 
children’s use of PAgg. In fact, one could think that secret places may 
encourage social play behaviour, a ‘positive’ outcome. For example, in an 
observational study, Maxwell et al. (2008) found that enclosed spaces 
encourage dramatic or fantasy play in preschoolers. However, the 
enclosed spaces in that study were part of a playground and had visibility 
to other areas (i.e., were not hidden). In our study, ‘secret places’ were 
areas where children could play undisturbed but also ‘unseen’. It is 
plausible that such hidden places would facilitate behaviour, including 
physically aggressive behaviour, that is generally discouraged by both 
teachers and parents. Unfortunately, because teachers reported on chil-
dren’s PAgg in the kindergarten only, we do not know whether ‘secret 
places’ in the kindergarten’s outdoor play area were also associated with 
children’s PAgg outside the kindergarten. It is also plausible, however, 
that kindergartens with hidden places would generally facilitate ‘rough 
and tumble play’, a specific type of risky play, often mistaken for aggres-
sion but generally considered to be normative and serve an evolutionary 
purpose (DiCarlo et al., 2015).

The second finding was that although PAgg generally declined with 
age in our sample, as expected, more adult supervision seemed to reduce 
it less. An explanation may be that more supervision by teachers would 
result in less exploratory and risky play in children, either due to the mere 
presence of teachers, or due to teachers’ active control (or minimization) 
of children’s risky play. Research suggests that risk-taking and risky play 
are essential for young children because they give them the opportunity 
to explore their environments, challenge themselves, learn new skills, and 
experience their limits (Brussoni et al., 2015; Little & Wyver, 2008). Thus, 
minimizing risky play may limit the quality and benefits of physical out-
door play for this age group (Little & Wyver, 2008). In this study, it is 
possible that adult supervision of use of outdoor material prevented 
children from playing freely with it.

The question that remains, of course, is why this would be associated 
with children’s PAgg. An explanation may be that children who are not 
allowed to engage in risky play may use their surplus energy for other, 
potentially riskier behaviours, such as PAgg towards other children. 
Another explanation may be that children in such situations may feel 
controlled by their teachers. Overcontrol is associated with poor self- 
regulation (Karreman et al., 2006), related to PAgg, and has in fact been 
linked directly to high and stable PAgg in elementary school children 
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(Joussemet et al., 2008). Given this, intrusive supervision of children’s 
outdoor play by teachers may feel as excessive control and could thus 
promote PAgg. However, without more information on the type and 
amount of supervision in our study such a conclusion remains speculative. 
We must also note, of course, that the item ‘staff have to be involved 
when the equipment for outdoor play is to be used (bicycles, buckets, 
balls, etc.)’ may simply reflect that staff are available to offer help when 
children use play equipment. That is, they may not control children or 
even monitor or ‘supervise’ them. (Monitoring is usually taken to mean 
a general awareness of the child’s activities, as compared to supervision 
which typically involes more active watching and listening.)

Our statistically significant findings notwithstanding we must acknowl-
edge our several null findings. Four of the six characteristics considered in 
this study (i.e., ‘the outdoor area is well-suited for children aged two and 
three years,’ ‘the outdoor area is well-suited for children aged three to six 
years,’ ‘the outdoor area provides possibilities for varied play for the 
youngest children,’ and ‘the children can get hold of equipment/toys/ 
materials for use in outdoor play by themselves’) were not associated with 
either intercept or slope of PAgg. A reason may be that those items are 
too generic. For example, that the outdoor area is well-suited for 
a particular age group does not tell us anything about its specific char-
acteristics. Another explanation may be that characteristics, as reported 
by headteachers/managers, are heavily reliant on subjective perceptions 
of quality and risk. We urge future research to develop psychometrically 
robust tools to measure what we think is a vital outdoor context for young 
children across most parts of the world.

Our study has several limitations. First, child PAgg was teacher- 
reported. Because teachers could only assess children’s use of PAgg in 
the kindergarten, we do not know whether that assessment was a good 
approximation of children’s PAgg in other environments, such as the 
home. It would be interesting to see whether characteristics of outdoor 
childcare centre areas are related to PAgg across contexts. Second, PAgg 
was not always rated by the same teacher. This may have biased results 
because different teachers may have very different perceptions of 
a child’s PAgg. Nevertheless, we can assume that the use of eight different 
domains of PAgg has kept this bias to a minimum. In addition, PAgg 
encompasses overt behaviours, which makes it relatively easy to measure. 
Third, the outdoor play area was rated by headteachers on a relatively 
small set of items, some of which may also have been too generic. 
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Responses may have been biased, especially when items referred to 
‘quality’ and ‘suitability’. More objective data on features of outdoor 
play areas, such as those provided by independent raters, may have 
resulted in more accurate descriptions. Furthermore, it would have been 
useful to observe children’s behaviour in different parts of outdoor play 
areas, using behavioural mapping, to directly associate specific features 
with specific behaviours. Fourth, we did not have data on rules imposed 
by teachers or teachers’ risk perceptions. Finally, our findings may be 
limited to kindergarteners in Norway, a country where outdoor play is 
very common and where kindergartens are expected to help children 
appreciate and connect with nature (Borge et al., 2003; Prince et al., 2013). 
Future studies should look at the association between the outdoor child-
care centre environment and children’s PAgg across settings and, indeed, 
countries. They should also extend the range of both outdoor play area 
features and child outcomes beyond PAgg. This would allow for more 
specificity in the link between physical characteristics of outdoor play 
areas and children’s socio-emotional development.

In summary, our results suggest that both lack and excess of supervision of 
outdoor play in the kindergarten are associated with children’s physical 
aggression (PAgg) as reported by their kindergarten teachers. In our study, 
more secret places in the outdoor play area were associated with more PAgg 
in children. At the same time, more supervision of children’s use of play 
material in the outdoor area was associated with a less steep decrease of 
children’s PAgg with age. Our findings could have implications for the design 
of outdoor play areas and outdoor play sessions in the context of childcare 
centres. If our assumption about the role of supervision is correct (and we 
would urge future studies to measure appropriately both quality and quantity 
of supervision), then our findings suggest that young children should not play 
unmonitored (i.e., in fully hidden places), but also that teachers should not 
supervise and control young children’s outdoor play excessively. To make 
concrete suggestions about the design of outdoor play areas, however, future 
studies are needed to confirm our findings and, crucially, test for causality.

Acknowledgments

This study is the work of the authors, funded by a grant to EF from the Economic and 
Social Research Council (ES/N007921/1) and by a PhD studentship to MAEM from the 
Leverhulme Doctoral Training Programme for the Ecological Study of the Brain (DS-2017- 
026). The authors report no biomedical financial interests or potential conflicts of interest.

EUROPEAN JOURNAL OF DEVELOPMENTAL PSYCHOLOGY 15



Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by the Economic and Social Research Council [ES/N007921/ 
1]; The Leverhulme Trust [Leverhulme Doctoral Training Programme for the Ecological 
Study of the Brain (DS-2017-026)].

ORCID

Thormod Idsøe http://orcid.org/0000-0002-0376-9582
Ane Nærde http://orcid.org/0000-0002-3877-8016

Data availability statement

The data that support the findings of this study are available from the (https://www. 
nubu.no/)Behaviour Outlook Norwegian Developmental Study (BONDS). Restrictions 
apply to the availability of these data, which were used under license for this study. 
Data are only available from BONDS by direct application.

References

Alink, L. R. A., Mesman, J., Van Zeijl, J., Stolk, M. N., Juffer, F., Koot, H. M., Bakermans- 
Kranenburg, M. J., & Van Ijzendoorn, M. H. (2006). The early childhood aggression curve: 
Development of physical aggression in 10-to 50-month-old children. Child 
Development, 77(4), 954–966. https://doi.org/10.1111/j.1467-8624.2006.00912.x 

Baillargeon, R. H., Keenan, K., Wu, H. X., Zoccolillo, M., Côté, S., Pérusse, D., Boivin, M., & 
Tremblay, R. E. (2007). Gender differences in physical aggression: A prospective 
population-based survey of children before and after 2 years of age. Developmental 
Psychology, 43(1), 13–26. https://doi.org/10.1037/0012-1649.43.1.13 

Barbour, A. C. (1999). The impact of playground design on the play behaviors of 
children with differing levels of physical competence. Early Childhood Research 
Quarterly, 14(1), 75–98. https://doi.org/10.1016/S0885-2006(99)80007-6 

Belsky, J., Vandell, D. L., Burchinal, M., Clarke-Stewart, K. A., McCartney, K., & Owen, M. T. 
(2007). Are there long-term effects of early child care? Child Development, 78(2), 
681–701. https://doi.org/10.1111/j.1467-8624.2007.01021.x 

Bento, G., & Dias, G. (2017). The importance of outdoor play for young children’s 
healthy development. Porto Biomedical Journal, 2(5), 157–160. https://doi.org/10. 
1016/j.pbj.2017.03.003 

Borge, A. I. H., Nordhagen, R., & Lie, K. K. (2003). Children in the environment: Forest 
day-care centers. Modern day care with historical antecedents. History of the Family, 
8(4), 605–618. https://doi.org/10.1016/j.hisfam.2003.04.001 

16 E. FLOURI ET AL.

https://www.nubu.no/
https://www.nubu.no/
https://doi.org/10.1111/j.1467-8624.2006.00912.x
https://doi.org/10.1037/0012-1649.43.1.13
https://doi.org/10.1016/S0885-2006(99)80007-6
https://doi.org/10.1111/j.1467-8624.2007.01021.x
https://doi.org/10.1016/j.pbj.2017.03.003
https://doi.org/10.1016/j.pbj.2017.03.003
https://doi.org/10.1016/j.hisfam.2003.04.001


Broidy, L. M., Nagin, D. S., Tremblay, R. E., Bates, J. E., Brame, B., Dodge, K. A., 
Fergusson, D., Horwood, J. L., Loeber, R., Laird, R., Lynam, D. R., Moffitt, T. E., 
Pettit, G. S., & Vitaro, F. (2003). Developmental trajectories of childhood disruptive 
behaviors and adolescent delinquency: A six-site, cross-national study. Developmental 
Psychology, 39(2), 222–245. https://doi.org/10.1037/0012-1649.39.2.222 

Brussoni, M., Gibbons, R., Gray, C., Ishikawa, T., Sandseter, E. B. H., Bienenstock, A., 
Chabot, G., Fuselli, P., Herrington, S., Janssen, I., Pickett, W., Power, M., Stanger, N., 
Sampson, M., & Tremblay, M. S. (2015). What is the relationship between risky outdoor 
play and health in children? A systematic review. International Journal of Environmental 
Research and Public Health, 12(6), 6423–6454. https://doi.org/10.3390/ijerph120606423 

Cloward Drown, K. K., & Christensen, K. M. (2014). Dramatic play affordances of natural 
and manufactured outdoor settings for preschool-aged children. Children, Youth 
and Environments, 24(2), 53–75. https://doi.org/10.7721/chilyoutenvi.24.2.0053 

Côté, S., Vaillancourt, T., LeBlanc, J. C., Nagin, D. S., & Tremblay, R. E. (2006). The 
development of physical aggression from toddlerhood to pre-adolescence: 
A nation wide longitudinal study of Canadian children. Journal of Abnormal Child 
Psychology, 34(1), 71–85. https://doi.org/10.1007/s10802-005-9001-z 

Curby, T. W., LoCasale-Crouch, J., Konold, T. R., Pianta, R. C., Howes, C., Burchinal, M., 
Bryant, D., Clifford, R., Early, D., & Barbarin, O. (2009). The relations of observed pre-K 
classroom quality profiles to children’s achievement and social competence. Early 
Education and Development, 20(2), 346–372. https://psycnet.apa.org/doi/10.1080/ 
10409280802581284 

Dankiw, K. A., Tsiros, M. D., Baldock, K. L., & Kumar, S. (2020). The impacts of unstruc-
tured nature play on health in early childhood development: A systematic review. 
PLoS ONE, 15(2), e0229006. https://doi.org/10.1371/journal.pone.0229006 

Dearing, E., Zachrisson, H. D., & Nærde, A. (2015). Age of entry into early childhood 
education and care as a predictor of aggression: Faint and fading associations for 
young Norwegian children. Psychological Science, 26(10), 1595–1607. https://doi. 
org/10.1177/0956797615595011 

DiCarlo, C. F., Baumgartner, J., Ota, C., & Jenkins, C. (2015). Preschool teachers’ 
perceptions of rough and tumble play vs. aggression in preschool-aged boys. 
Early Child Development and Care, 185(5), 779–790. https://doi.org/10.1080/ 
03004430.2014.957692 

Fjørtoft, I., & Sageie, J. (2000). The natural environment as a playground for children. 
Landscape description and analyses of a natural playscape. Landscape and Urban 
Planning, 48(1–2), 83–97. https://doi.org/10.1016/S0169-2046(00)00045-1 

Frost, J. L. (1978). The American playground movement. Childhood Education, 54(4), 
176–182. https://doi.org/10.1080/00094056.1978.10729698 

Frost, J. L., & Henniger, M. (1979). Making playgrounds safe for children and children 
safe for- playgrounds. Young Children, 34, 23–30. http://www.jstor.org/stable/ 
42642726 

Frost, J. L., Bowers, L. E., & Wortham, S. C. (1990). The state of American preschool 
playgrounds. Journal of Physical Education, Recreation & Dance, 61(8), 18–23. https:// 
doi.org/10.1080/07303084.1990.10604595 

Frost, J. L. (1997). Child development and playgrounds. Parks & Recreation, 32(4), 54–57.

EUROPEAN JOURNAL OF DEVELOPMENTAL PSYCHOLOGY 17

https://doi.org/10.1037/0012-1649.39.2.222
https://doi.org/10.3390/ijerph120606423
https://doi.org/10.7721/chilyoutenvi.24.2.0053
https://doi.org/10.1007/s10802-005-9001-z
https://psycnet.apa.org/doi/10.1080/10409280802581284
https://psycnet.apa.org/doi/10.1080/10409280802581284
https://doi.org/10.1371/journal.pone.0229006
https://doi.org/10.1177/0956797615595011
https://doi.org/10.1177/0956797615595011
https://doi.org/10.1080/03004430.2014.957692
https://doi.org/10.1080/03004430.2014.957692
https://doi.org/10.1016/S0169-2046(00)00045-1
https://doi.org/10.1080/00094056.1978.10729698
http://www.jstor.org/stable/42642726
http://www.jstor.org/stable/42642726
https://doi.org/10.1080/07303084.1990.10604595
https://doi.org/10.1080/07303084.1990.10604595


Frost, J. L., & Sutterby, J. A. (2017). Outdoor play is essential to whole child 
development. Young Children, 72(3), 82–85.

Joussemet, M., Vitaro, F., Barker, E. D., Côté, S., Nagin, D. S., Zoccolillo, M., & 
Tremblay, R. E. (2008). Controlling parenting and physical aggression during ele-
mentary school. Child Development, 79(2), 411–425. https://doi.org/10.1111/j.1467- 
8624.2007.01133.x 

Kampmann, J. (2006). Børn, rum og rummelighed [Children, rooms and spaciousness]. 
In K. Rasmussen (Ed.), Børns steder. Om børns egne steder og voksnes steder til børn 
[Children’s places. About children’s own places and adults’ places for children] (pp. 
s. 106–120). Billesø & Baltzer.

Karreman, A., Van Tuijl, C., Van Aken, M. A. G., & Deković, M. (2006). Parenting and 
self-regulation in preschoolers: A meta-analysis. Infant and Child Development, 15(6), 
561–579. https://doi.org/10.1002/icd.478 

Keys, T. D., Farkas, G., Burchinal, M. R., Duncan, G. J., Vandell, D. L., Li, W., Ruzek, E. A., & 
Howes, C. (2013). Preschool center quality and school readiness: Quality effects and 
variation by demographic and child characteristics. Child Development, 84(4), 
1171–1190. https://doi.org/10.1111/cdev.12048 

Lansford, J. E. (2018). Development of aggression. Current Opinion in Psychology, 19, 
17–21. https://doi.org/10.1016/j.copsyc.2017.03.015 

Larrea, I., Muela, A., Miranda, N., & Barandiaran, A. (2019). Children’s social play and 
affordance availability in preschool outdoor environments. European Early 
Childhood Education Research Journal, 27(2), 185–194. https://doi.org/10.1080/ 
1350293X.2019.1579546 

Little, H., & Wyver, S. (2008). Outdoor play: Does avoiding the risks reduce the benefits? 
Australasian Journal of Early Childhood, 33(2), 33–40. https://doi.org/10.1177/ 
183693910803300206 

Lorber, M. F., Del Vecchio, T., & Smith Slep, A. M. (2018). The development of individual 
physically aggressive behaviors from infancy to toddlerhood. Developmental 
Psychology, 54(4), 601–612. https://doi.org/10.1037/dev0000450 

Martinsen, M. T., Moser, T., Janson, H., & Nærde, A. (2009). Barnehagen som arena for 
sosial utvikling - en pilotstudie [Kindergarten as an arena for social development – 
A pilot study. In I. B. Groven, T. M. Guldal, O. F. Lillemyr, N. Naastad, & F. Rønning 
(Eds.), FoU i praksis 2008 Rapport fra konferanse om praksisrettet FoU 
i lærerutdanning, Trondheim, 17.18.4.2008 (s. 275284). lærerutdanning, 
Trondheim, 17.18.4.2008 (s. 275284). Tapir Akademisk Forlag.

Maxwell, L. E., Mitchell, M. R., & Evans, G. W. (2008). Effects of play equipment and loose 
parts on preschool children’s outdoor play behavior: An observational study and 
design intervention. Children, Youth and Environments, 18(2), 37–63. https://doi.org/ 
10.7721/chilyoutenvi.18.2.0036 

Monti, F., Farné, R., Crudeli, F., Agostini, F., Minelli, M., & Ceciliani, A. (2019). The role of 
outdoor education in child development in Italian nursery schools. Early Child 
Development and Care, 189(6), 867–882. https://doi.org/10.1080/03004430.2017. 
1345896 

18 E. FLOURI ET AL.

https://doi.org/10.1111/j.1467-8624.2007.01133.x
https://doi.org/10.1111/j.1467-8624.2007.01133.x
https://doi.org/10.1002/icd.478
https://doi.org/10.1111/cdev.12048
https://doi.org/10.1016/j.copsyc.2017.03.015
https://doi.org/10.1080/1350293X.2019.1579546
https://doi.org/10.1080/1350293X.2019.1579546
https://doi.org/10.1177/183693910803300206
https://doi.org/10.1177/183693910803300206
https://doi.org/10.1037/dev0000450
https://doi.org/10.7721/chilyoutenvi.18.2.0036
https://doi.org/10.7721/chilyoutenvi.18.2.0036
https://doi.org/10.1080/03004430.2017.1345896
https://doi.org/10.1080/03004430.2017.1345896


Moser, T., & Martinsen, M. T. (2010). The outdoor environment in Norwegian kinder-
gartens as pedagogical space for toddlers’ play, learning and development. 
European Early Childhood Education Research Journal, 18(4), 457–471. https://doi. 
org/10.1080/1350293X.2010.525931 

Nærde, A., Ogden, T., Janson, H., & Zachrisson, H. D. (2014). Normative development of 
physical aggression from 8 to 26 months. Developmental Psychology, 50(6), 
1710–1720. https://doi.org/10.1037/a0036324 

Nordin-Hultman, E. (2004). Pedagogiske miljøer og barns subjektskaping [Educational 
environments and children’s subject formation]. Pedagogisk forum.

Peisner-Feinberg, E. S., Burchinal, M. R., Clifford, R. M., Culkin, M. L., Howes, C., Kagan, S. L., & 
Yazejian, N. (2001). The relation of preschool child-care quality to children’s cognitive 
and social developmental trajectories through second grade. Child Development, 72(5), 
1534–1553. https://doi.org/10.1111/1467-8624.00364 

Phelps, P. (1984). Creative playgrounds for the preschool children. Early Child 
Development and Care, 17(1), 23–35. https://psycnet.apa.org/doi/10.1080/ 
0300443840170104 

Pic, A., & Han, M. (2021). Meaningful conflicts in nature? Exploring peer conflict in 
a nature preschool during outdoor and indoor play. Children, Youth and 
Environments, 31(3), 116–136. https://doi.org/10.7721/chilyoutenvi.31.3.0116 

Prince, H., Allin, L., Sandseter, E. B. H., & Ärlemalm-Hagsér, E. (2013). Outdoor play and 
learning in early childhood from different cultural perspectives. Journal of Adventure 
Education and Outdoor Learning, 13(3), 183–188. https://doi.org/10.1080/14729679. 
2013.813745 

Ribeiro, L. A., & Zachrisson, H. D. (2019). Peer effects on aggressive behavior in 
Norwegian child care centers. Child Development, 90(3), 876–893. https://doi.org/ 
10.1111/cdev.12953 

Romano, E., Tremblay, R. E., Boulerice, B., & Swisher, R. (2005). Multilevel correlates of 
childhood physical aggression and prosocial behavior. Journal of Abnormal Child 
Psychology, 33(5), 565–578. https://doi.org/10.1007/s10802-005-6738-3 

Smith, W. R., Moore, R., Cosco, N., Wesoloski, J., Danninger, T., Ward, D. S., Trost, S. G., & 
Ries, N. (2016). Increasing physical activity in childcare outdoor learning environ-
ments: The effect of setting adjacency relative to other built environment and social 
factors. Environment and Behavior, 48(4), 550–578. https://doi.org/10.1177/ 
0013916514551048 

Storli, R., & Hagen, T. L. (2010). Affordances in outdoor environments and children’s 
physically active play in pre-school. European Early Childhood Education Research 
Journal, 18(4), 445–456. https://doi.org/10.1080/1350293X.2010.525923 

Tremblay, R. E., Nagin, D. S., Séguin, J. R., Zoccolillo, M., Zelazo, P. D., Boivin, M., 
Pérusse, D., & Japel, C. (2004). Physical aggression during early childhood: 
Trajectories and predictors. Pediatrics, 114(1), e43–e50. https://doi.org/10.1542/ 
peds.114.1.e43 

Tremblay, M. S., Gray, C., Babcock, S., Barnes, J., Bradstreet, C. C., Carr, D., Chabot, G., 
Choquette, L., Chorney, D., Collyer, C., Herrington, S., Janson, K., Janssen, I., 
Larouche, R., Pickett, W., Power, M., Sandseter, E. B. H., Simon, B., & Brussoni, M. 

EUROPEAN JOURNAL OF DEVELOPMENTAL PSYCHOLOGY 19

https://doi.org/10.1080/1350293X.2010.525931
https://doi.org/10.1080/1350293X.2010.525931
https://doi.org/10.1037/a0036324
https://doi.org/10.1111/1467-8624.00364
https://psycnet.apa.org/doi/10.1080/0300443840170104
https://psycnet.apa.org/doi/10.1080/0300443840170104
https://doi.org/10.7721/chilyoutenvi.31.3.0116
https://doi.org/10.1080/14729679.2013.813745
https://doi.org/10.1080/14729679.2013.813745
https://doi.org/10.1111/cdev.12953
https://doi.org/10.1111/cdev.12953
https://doi.org/10.1007/s10802-005-6738-3
https://doi.org/10.1177/0013916514551048
https://doi.org/10.1177/0013916514551048
https://doi.org/10.1080/1350293X.2010.525923
https://doi.org/10.1542/peds.114.1.e43
https://doi.org/10.1542/peds.114.1.e43


(2015). Position statement on active outdoor play. International Journal of 
Environmental Research and Public Health, 12(6), 6475–6505. https://doi.org/10. 
3390/ijerph120606475 

Ulset, V., Vitaro, F., Brendgen, M., Bekkhus, M., & Borge, A. I. H. (2017). Time spent 
outdoors during preschool: Links with children’s cognitive and behavioral devel-
opment. Journal of Environmental Psychology, 52, 69–80. https://doi.org/10.1016/j. 
jenvp.2017.05.007 

West, S. G., Taylor, A. B., & Wu, W. (2012). Model fit and model selection in structural 
equation modeling . In R. H. Hoyle (Ed.), Handbook of structural equation modeling 
(pp. 209–231). The Guilford Press.

Wheeler, E. J. (2004). Conflict resolution in early childhood: Helping children understand 
and resolve conflicts. Pearson Education.

20 E. FLOURI ET AL.

https://doi.org/10.3390/ijerph120606475
https://doi.org/10.3390/ijerph120606475
https://doi.org/10.1016/j.jenvp.2017.05.007
https://doi.org/10.1016/j.jenvp.2017.05.007

	Abstract
	Introduction
	The present study

	Methods
	Sample and procedure

	Measures
	Individual-level variables, T1
	Kindergarten-level variables, T1
	Analytic strategy

	Results
	Unconditional single-level growth curve model
	Unconditional two-level growth curve model
	Conditional two-level growth curve model

	Discussion
	Acknowledgments
	Disclosure statement
	Funding
	ORCID
	Data availability statement
	References

