Child Indicators Research
https://doi.org/10.1007/s12187-021-09804-5

Risky Play and Children’s Well‑Being, Involvement
and Physical Activity
Ole Johan Sando1

· Rasmus Kleppe2

· Ellen Beate Hansen Sandseter1

Accepted: 10 January 2021
© The Author(s) 2021

Abstract
Children’s activities and experiences in Early Childhood Education and Care
(ECEC) institutions are essential for children’s present and future lives. Playing is a
vital activity in childhood, and playing is found to be positively related to a variety
of outcomes among children. In this study, we investigated how risky play – a fundamentally voluntary form of play – related to children’s well-being, involvement
and physical activity. Results from structured video observations (N = 928) during
periods of free play in eight Norwegian ECEC institutions indicated that engagement in risky play was positively associated with children’s well-being, involvement
and physical activity. The findings in this study suggest that one way to support
children’s everyday experiences and positive outcomes for children in ECEC is to
provide children with opportunities for risky play. Restrictions on children’s play
behaviours following safety concerns must be balanced against the joy and possible
future benefits of thrilling play experiences for children.
Keywords Risky play · Well-being · Involvement · Physical activity · ECEC

1 Introduction
There is little consensus regarding what should be the expected outcomes for children in Early Childhood Education and Care (ECEC). Unlike in school, children’s
outcomes in ECEC are rarely delineated specifically to, for example, subject knowledge (Barnett et al. 2014). Instead, children’s outcomes in ECEC are suggested to
be foundational aspects of experience and learning (Laevers 2000), like well-being,
social competence or emotional and cognitive development. These aspects are
considered valuable in themselves and, simultaneously, a necessary basis for later
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learning (Hammer et al. 2017; Gupta and Simonsen 2010). While many researchers,
educators, parents and policymakers are concerned with children’s outcomes concerning their future (e.g. school readiness) (Schleicher 2019), children themselves
would mainly consider the here-and-now value of their ECEC experience (Sandseter
and Seland 2016; Koch 2018). This duality challenges researchers, practitioners and
policymakers when it comes to establishing consensus around definitions and child
outcome measures in ECEC.
In this study, we selected three outcomes on the child level: well-being, involvement and physical activity. We will argue that these outcomes account for essential
childhood experiences and are related to future outcomes, and that it is timely to test
their relation to the novel concept of risky play.

1.1 Risky Play
The concept of risky play comes from a relatively new line of research (Kvalnes
2017). Risky play comes across as an oxymoron, combining the contradictory connotations of risk and play. Risk refers to the probability of a negative consequence
(Rescher 1983), while play refers to a foundational, volunteer, inner-motivated and
"purposeless" activity (Sutton-Smith 1997; Carse 1987). Thus, it seems unlikely that
anyone voluntarily and with purpose would expose themselves to a possible negative consequence. Notwithstanding, humans engage in such activities throughout
life, and even from early childhood (Kleppe 2018; Breivik et al. 2017). Examples of
such activities include climbing, balancing, diving and downhill racing with skis or
bicycles (Breivik et al. 2017).
One explanation for such seemingly contradictory behaviour is that the reward
of a thrilling experience and mastering skills (often increasing difficult challenges)
outweigh the potential negative consequences (Zuckerman 2009). When focusing on
children, risky play is delineated to activities that entail excitement and uncertainty,
and sometimes the possibility of injuries (Little 2010b; Sandseter 2010b). Typical
for this type of play is that children willingly seek out situations they subjectively
experience as (moderately) dangerous.
Risky play has been categorised into 1) Play with great heights – danger of injury
from falling, such as all forms of climbing, jumping, hanging/dangling, or balancing
from heights; 2) Play with high speed – uncontrolled speed and pace that can lead
to a collision with something (or someone), for instance bicycling at high speeds,
sledging (winter), sliding, or running (uncontrollably); 3) Play with dangerous tools
– that can lead to injuries, for instance, axe, saw, knife, hammer, or ropes; 4) Play
near dangerous elements – where one can fall into or from something, such as water
or a fire pit, 5) Rough-and-tumble play – where children can harm each other, for
instance, wrestling, fighting, fencing with sticks; 6) Play where children go exploring alone, for instance without supervision and where there are no fences, such as in
the woods; 7) Play with impact – children crashing into something repeatedly just
for fun; and 8) Vicarious play – children experiencing thrill by watching other children (most often older) engaging in risk (Sandseter and Kleppe 2019).
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Characteristically, children will express exhilaration, hesitation, fear or mastery
while playing with risk, and numerous repetitions are typical (Sandseter 2009b,
2010a; Kleppe et al. 2017). Risky play thus represents the duality of childhood
experience saliently: Children engage in risky play motivated by the thrilling experience itself, not because they want to become good at risk assessment. Regardless,
their ability to assess risks will probably be strengthened through experience with
risk (Lavrysen et al. 2017).
Children’s risk-taking in play appears to be universal, and risky play is observed in
various cultures globally (Sandseter et al. 2017; Brussoni et al. 2015). However, different cultures express tolerance for risk differently, and they tolerate different types
of risk. In Western societies, there are indications of a growing general risk averseness, both from parents and in ECEC institutions (Spiegal et al. 2014; Sandseter and
Sando 2016; Sandseter et al. 2017, 2019; Little 2010a). This risk averseness affects
children’s possibilities for play and freedom negatively (Sandseter and Sando 2016;
Spiegal et al. 2014), including lost potential benefits, both short- and long-term, of
risky play (Brussoni et al. 2015; Sandseter and Kennair 2011; Lavrysen et al. 2017).
1.2 Risky Play and Well‑Being
In the framework of experiential theory, the main aim is to understand how each
child is doing emotionally, socially and developmentally in any given setting
(Laevers 2000). The framework relies on two concepts: well-being and involvement. Well-being is in this study defined as to what degree children feel at ease,
acts spontaneously and show vitality and self-confidence (Laevers 2000). According
to Laevers (2000), such signals indicate how the child’s basic physical, emotional
and social needs are met. The approach to children’s well-being in the present study
emphasises children’s signals of discomfort or satisfaction and ties such signals to
their subjective well-being.
Despite growing attention towards the importance of well-being in childhood,
few studies have addressed the impact of ECEC institutions on children’s well-being
(Holte et al. 2014). The importance of autonomy for children’s well-being in ECEC
was demonstrated by Sandseter and Seland (2016), who found that having an influence on what to do, where to be, and whom to be with was essential. Koch (2018)
found the experience of friendship, challenging activities and engagement in free
play to be favourable approaches to well-being in ECEC institutions. The association between play and well-being is also established in other studies (Kennedy-Behr
et al. 2015; Giske et al. 2018; Howard and McInnes 2013). As such, risky play can
be expected to support children’s well-being in ECEC, following the notion that
children engage in this form of play of their interest, motivated by the thrilling and
exciting experience of challenging activities.
1.3 Risky Play and Involvement
In Laevers’ (2000) framework, well-being is seen as a prerequisite for involvement.
Involvement is in this study defined as the degree to which children have directed their
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attention, are engaged and concentrated in activities (Laevers 2000). If children’s basic
needs for well-being are not met, and they are not at ease, it is difficult for them to
concentrate and experience real involvement. Behavioural indicators of involvement
are deep concentration, focus and engagement. Combined, well-being and involvement
constitute the concept of ’deep level learning’ (Laevers 2000). This concept contrasts
superficial learning, in that it describes how challenges must build on children’s existing competences, but also that their capabilities must be appropriately challenged. Such
learning experiences build a necessary foundation for later learning.
Play is a typical situation where children experience involvement. This idea follows
the characteristics of children’s play as being grounded in children’s interests and intrinsic motivation, attributes that can be expected to relate to engagement and concentration (Liu et al. 2017; Zosh et al. 2017). More so, if there is a risky aspect in the play,
aspects of involvement tend to intensify (Sandseter 2010a). Thus, risky play is a typical
activity where children can experience involvement.
1.4 Risky Play and Physical Activity
Physical activity is defined in the present study as any bodily movement produced by
the skeletal muscles that results in energy expenditure (Caspersen et al. 1985). Being
physically active is strongly related to several health outcomes and is commonly considered to be one of the most potent ways to enhance an individual’s health across the
lifespan (Haskell et al. 2009). Compared to less-active children, physically active children are found to have healthier cardiovascular profiles, to be leaner, and to develop
higher peak bone mass (Boreham and Riddoch 2001), characteristics that may influence children’s health both in the present and in the future.
A systematic review found general positive relations between risky play and various
health indicators, including physical activity (Brussoni et al. 2015). The excitement and
rewarding thrill entailed in risky play is seemingly a strong motivation for children to
be physically active, e.g. climbing up and jumping down or rough and tumble (Sandseter 2010a; Engelen et al. 2013; Pellegrini and Smith 1998). This thrill is potentially
also a motivating factor contributing to the repetitiveness of many types of risky play
(Sandseter 2010a; Kleppe et al. 2017). Thereby, risky play seems ideal for facilitating physical activity among children, within an intrinsically motivated context, where
children are active because they enjoy the activity. However, Brussoni et al. (2015)
revealed that more research was necessary to validate the concept of risky play and
potential relations to other child health outcomes.
1.5 Aim of Study
On this background, we hypothesise that risky play is positively associated with
well-being, involvement and physical activity. These three outcomes are essential in
ECEC, both as a salient expression of children’s here-and-now experiences and for
their future health and learning. The research question of this article is: What is the
association between engaging in risky play and children’s well-being, involvement
and physical activity in eight Norwegian ECEC institutions?
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2 Methods
This study was conducted as a sub-study within the project EnCompetence. The
study was funded by The Research Council of Norway, and approved by the Norwegian Social Science Data Services. The project is a three-year study using mixed
methods (Creswell 2013), placed within a design experiment in education framework (Cobb et al. 2003). The study is conducted in close collaboration with three
ECEC owners in Norway, and the data collection involved systematic and randomised video observations of children. The conducted video observations were
taken during periods designated for free play, implying that children could decide
what they wanted to do, where they wanted to be and with whom they wanted to
interact. The analyses in the present study are conducted on cross-sectional data collected in the fall of 2018. Previous studies from this study have demonstrated that
children’s play were associated with their well-being and involvement (Storli and
Sandseter 2019) and that the characteristics of the physical environment were associates with children’s well-being, physical activity and involvement (Sando 2019a,
b; Storli et al. 2020; Sando and Sandseter 2020), This study differentiates from the
previous articles in that here the relationship between children’s engagement in risky
play and their well-being, involvement and physical activity is explored.
2.1 Procedure and Sample
Eight ECEC institutions were strategically selected among the partner institutions.
The participating institutions were located in the south (N = 4), middle (N = 3) and
north (N = 1) of Norway, had between 58 and 117 children (Mean = 85) and were
built between 1989 and 2016 (Mean = 2007). Five girls and five boys in each institution were randomly selected among the three to five-year-olds, and informed, written consent to participate was obtained from the parents. The data collection was
carried out over one week in each of the participating institutions.
With ten children in eight institutions participating, the data collection was supposed to include 80 children. However, one of the children was absent on the day of
observation. Therefore, the sample in this study includes 79 children, 40 boys and
39 girls, with a mean age of 4.7 years (SD = 0.6) ranging from 3.8 to 5.8 years.
The researchers in the project developed a strict protocol for the procedure for
video observations to ensure a random sample of children’s activities. One ECEC
teacher from each institution was recruited as a co-researcher and was the one who
conducted the filming, to limit the impact on the children’s behaviour and to keep
an ongoing dialogue with the children about the filming to ensure consent to participate. The researcher participating in the data collection wrote field notes and
ensured that the protocol was followed and a participant-as-observer role (Gold
1957) was selected to serve this role. This role was distanced to reduce the impact on
the children’s and staff’s behaviour. If approached by children or staff, the researcher
interacted with them but was otherwise conscious of avoiding interacting with staff
and children during observation periods. The preschool teacher conducted the actual
filming with a GoPro Hero action camera. The co-researcher was asked to regularly
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do video observations before the data collection so that the children were familiar
with being filmed. Cameras were also used for pedagogical documentation before
this study in the participating institutions. Regular use of cameras before the data
collection and a familiar person filming with a small wide-angle camera were essential to film children closely enough to be able to capture speech, body language,
and facial expression without affecting the children noticeably. Nevertheless, higher
participant reactivity is a limitation commonly associated with video observations in
behavioural studies (Haidet et al. 2009).
Two children were observed each day. The first child was filmed for two minutes,
followed by a six-minute break. Then, the other child was filmed for two minutes,
followed by another six-minute break. This alternation was repeated until six video
observations were recorded of each child in the indoor and outdoor environment. If
a child was in situations in which filming was not an option due to ethical considerations, the video observation was postponed. The co-researcher avoided filming in
sensitive situations and kept an ongoing dialogue with the children about the filming
to ensure assent to participation.
A complete sample of 12 observations for 79 children would include 948 twominute video observations. However, the final sample only includes 928 observations. Hence, 20 observations are missing. Missing observations occurred because
children were picked up by their parents, or they were excluded because the child
was hidden from view, was preoccupied with the camera, or a technical or human
error occurred. The number of missing video observations is low and does not represent a methodological challenge for the present study.

2.2 Measures
The Leuven Well-Being Scale (Laevers 2005) was used to measure the well-being
of the children. The scale, which is designed for observing children individually
for two minutes, scores children’s level of well-being on a scale from one to five.
Laevers and Declercq (2018) describe the five levels as follows: 1) Outspoken signs
of distress, 2) Signs of distress predominate, 3) A mixed picture, no outspoken signs,
4) Signs of enjoyment predominate, and 5) Outspoken signs of enjoyment.
The Leuven Involvement Scale (Laevers 2000) was used to measure the involvement of the children. This scale is developed by the same group of researchers as the
well-being scale. It also ranges from one to five and is developed for observing an
individual child for two minutes. Laevers and Declercq (2018) describe the five levels as follows: 1) No activity, 2) Interrupted activity, 3) Activity without intensity, 4)
Activity with intense moments, and 5) Continuous intense activity.
The Observational System for Recording Physical Activity in Children–Preschool (OSRAC-P) (Brown et al. 2006) was used to measure the physical activity
of the children. The classification of physical intensity in OSRAC-P used in this
study is based on the Children’s Activity Rating Scale (CARS) (Puhl et al. 1990),
which has been psychometrically tested and found to demonstrate evidence of reliability (Puhl et al. 1990; Loprinzi and Cardinal 2011; Pate et al. 2010). The physical
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activity intensity is classified in five different levels: 1) Stationary or motionless, 2)
Stationary with limb or trunk movements, 3) Slow, easy movements, 4) Moderate
movements, and 5) Fast movements (Brown et al. 2006).
Two independent researchers scored the well-being, involvement and physical
activity of the observed child in each video observation on Excel spreadsheets. The
project researchers were trained to use and interpret the Leuven scales and manuals
through digital video training. To enhance the consistency in the coding of all three
outcome measures, workshops to adjust, recalibrate and identify challenges were
held when each researcher had scored 24 observations. These clips were reviewed
jointly and discussed to strengthen the internal consistency in the coding. Disagreements higher than one point were reviewed again and discussed in the research
group until a mutual understanding was reached. For differences of one point, an
average of the two scores was used. This choice implies that the scores for the outcome variables in the analysis were a nine-point scale, still ranging from one to
five but also with intervening half scores (1.5, 2.5, 3.5, 4.5). In other words, the
dependent variables in the analysis were treated as an interval scale, where the distance between scores was considered equal. Using weighted kappa (Cohen 1968),
inter-rater agreement was 90% for well-being, with a kappa value of 0.50. A similar
agreement was found for involvement, with 90% agreement and a kappa value of
0.58. Kappa values in this range indicate moderate agreement (Viera and Garrett
2005). For physical activity, the inter-rater agreement was 94%, with a kappa value
of 0.73, indicating substantial agreement (Viera and Garrett 2005).
Risky play was coded using the Observer XT 12.5 behaviour coding (Noldus),
analysis and management software for observation data (Zimmerman et al. 2009).
This software allows for the second-by-second coding of videos, meaning that the
researchers were able to code instances and duration of the various types of play
behaviour. Three assessors independently coded a part of the video material according to recent categories of risky play (Sandseter and Kleppe 2019): 1) Play with
great heights, 2) Play with high speed, 3) Play with dangerous tools, 4) Play near
dangerous elements, 5) Rough-and-tumble play, 6) Play where children go exploring
alone, 7) Play with impact, and 8) Vicarious risk. In the analysis, a merged variable describing the sum of these categories was used to investigate the association
between total engagement in risky play and the three outcome variables. The prevalence of the sub-categories describing risky play is previously published (Sandseter
et al. 2020).
Workshops and discussions among the researchers were held to ensure similar
use and interpretation of the categories. The assessors aimed to evaluate the child’s
experience of risk in their activities, which may be identified through the child’s positive and negative emotion, motor behaviour and verbal and bodily expressions. This
implies that no "objective" level of riskiness was set; instead, the child’s subjective
experiences of risk were interpreted and determined based on observable verbal and
bodily expressions and actions. Internal consistency in the coding between assessors was confirmed by cross-checking 80 observations among the 256 observations
in which risky play was coded. In 59 of these observations (74%), no comments to
the initial coding were made. In 15 of the observations (19%), comments on when
to start or stop the coding of a specific category were made. In 6 observations (7%),
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comments on what category of risky play that was most appropriate to use were
made. The 21 observations with comments were reviewed jointly by all three assessors to discuss the second assessors’ comments and to reach a mutual understanding
of the use of categories and when to start or stop coding. Only minor adjustments to
the full sample were needed following this evaluation of the measure, and the internal consistency was considered to be satisfying.
2.3 Analysis
The risky play codings from Observer XT were exported, paired with the spreadsheet of scores for well-being, involvement and physical activity, and imported to
Stata MP 15.1 (StataCorp, College Station, TX, USA), which was used for the statistical analysis. Given the hierarchical structure of the data with nested observations of children within ECEC institutions, multilevel regression analysis (Goldstein
1986) was used to investigate the associations of risky play and children’s wellbeing, involvement and physical activity. Linear mixed models, specifically random intercept models, were used in all multilevel analysis. The multilevel analysis
makes it possible to control the nested data structure as well as other variables and
increases the accuracy of the predictions (Gelman 2006).

3 Results
The mean duration of the 928 video observations was 122 s (SD = 4). The average
amount of risky play in these observations was 12% (SD = 27). The average score
for well-being was 3.8 (SD = 0.7), involvement was scored 3.7 (SD = 0.8) on average, whereas physical activity was scored 3.1 (SD = 0.9) on average. The 928 video
observations were equally distributed among boys (N = 470) and girls (N = 458)
and between the indoor environment (N = 464) and outdoor environment (N = 464).
Table 1 presents descriptive statistics for the key variables.
The correlation matrix presented in Table 2 shows that risky play is positively
correlated with well-being (r = 0.27, p < 0.001), involvement (r = 0.19 p < 0.001),
and physical activity (r = 0.44, p < 0.001).
Multilevel regression analysis was applied to analyse the association between
risky play and the outcome variables well-being, physical activity and involvement.
This analysis was used to control for the nested data structure and the children’s age
and gender. Random intercept models were used in all multilevel analysis. The data
were nested at three levels: observation level (level 1) (N = 928), child-level (level
2) (N = 79) and institutional level (level 3) (N = 8). The variance partition coefficient
(VPC) was used to determine the number of levels in the model (Mehmetoglu and
Jakobsen 2017). VPC calculations for well-being indicated that there was a 6% variance at the institutional level and 20% variance at the child level. Similar variances
were found in involvement, with a 5% variance at the institution level and 17% variance at the child level. For physical activity, there was a 0% variance at the institution
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Table 1  Descriptive statistics
(N = 928 observations)

Mean

SD

Min

Max

Age

4.7

0.6

3.8

5.8

Risky play

12%

27

0

100

Well-being

3.8

0.7

1

5

Involvement

3.7

0.8

1

5

Physical activity

3.1

0.9

1

5

Table 2  Correlation matrix (N = 928 observations)
1

2

3

4

5

6

1. Age

—

2. Boy (0 = girl)

0.12***

—

3. Risky play

0.05

0.03

—

4. Well-being

0.06

0.07*

0.27***

—

5. Involvement

0.08*

0.06*

0.19***

0.76***

—

6. Physical activity

0.07*

0.08*

0.44***

0.38***

0.28***

—

* p < 0.05: ** p < 0.01: *** p < 0.001

level and a 5% variance at the child level. Two-level models were selected for further analysis, following the limited amount of variance at the institutional-level.
Well-being, involvement and physical activity were used as dependent variables
in the analysis to investigate the association with risky play. Stepwise inclusion
of variables starting at the lowest level in the model (Hox 2010) was performed,
implying that the variable describing the amount of risky play in the observation
was added first, before children’s age and gender. An intercept-only model was run
first (M0), followed by a model including a variable describing the amount of risky
play in the observation (M1). Lastly, the second-level variables describing children’s
age and gender were added to the model (M2). Deviance, Akaike’s Information Criterion (AIC) and Schwarz’s Bayesian Information Criterion (BIC) are presented to
indicate how well the model fits the data and to compare the final model to the intercept-only model (Hox 2010). Tables 3, 4 and 5 present M0, M1 and M2 for wellbeing, involvement and physical activity.
The final models (M2) indicate that there is a positive association between engaging in risky play and children’s well-being, involvement and physical activity. The
size of the coefficients and the explained variance after including the variable for
risky play in the models indicate that risky play is most strongly related to children’s
physical activity. However, substantial associations were also found with well-being
and involvement.
Children’s well-being is estimated to be 0.6 higher on the Leuven Well-being
Scale when children engage in risky play for the entire observation (100% of the
time). There is no significant association between gender, age and well-being. For
well-being, M1 are a significantly (p < 0.001) improved model compared M0 using a
likelihood-ratio test, while M2 is no significant improvement compared to M1.
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Table 3  Models for well-being (N = 928 observations)
Model

M0: Well-being

M1: Well-being

M2: Well-being

Fixed part

Coeff. (Robust SD)

Coeff. (Robust SD)

Coeff. (Robust SD)

Intercept

3.84 (0.04)

3.77 (0.05)

3.48 (0.28)

0.006 (0.001)***

0.006 (0.001)***

Risky play
Age

0.05 (0.06)

Boy

0.08 (0.07)

Random part
Level 1 Var

0.35 (0.02)

0.33 (0.02)

0.33 (0.02)

Level 2 Var

0.09 (0.02)

0.08 (0.03)

0.07 (0.01)

Deviance

1773

1713

1710

AIC

1779

1721

1722

BIC

1793

1740

1751

*p < 0.05, **p < 0.01, ***p < 0.001
Table 4  Models for involvement (N = 928 observations)
Model

M0: Involvement

M1: Involvement

M2: Involvement

Fixed part

Coeff. (Robust SD)

Coeff. (Robust SD)

Coeff. (Robust SD)

Intercept

3.69 (0.05)

3.63 (0.05)

3.10 (0.31)

0.005 (0.001)***

0.005 (0.001)***

Risky play
Age

0.11 (0.07)

Boy

0.09 (0.09)

Random part
Level 1 Var

0.57 (0.03)

0.56 (0.03)

0.56 (0.03)

Level 2 Var

0.11 (0.02)

0.10 (0.02)

0.09 (0.02)

Deviance

2200

2177

2174

AIC

2206

2185

2186

BIC

2221

2205

2215

*p < 0.05, **p < 0.01, ***p < 0.001

Involvement is estimated to be 0.5 higher on the Leuven Involvement Scale when
children engage in risky play for the entire observation. There is no significant
association between gender, age and involvement. M1 are a significant (p < 0.001)
improvement compared to M0 for involvement model using a likelihood-ratio test.
For involvement, M2 is no significant improvement compared to M1.
Physical activity is estimated to be 1.4 higher on the OSRAC-P scale when children engage in risky play for the entire observation. Similar to the child’s well-being
and involvement, there is no significant association between gender, age and physical activity. For physical activity, M1 are a significantly (p < 0.001) improved model
compared M0 using a likelihood-ratio test, while M2 is no significant improvement
compared to M1.
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Table 5  Models for physical activity (N = 928 observations)
Model

M0: Physical activity

M1: Physical activity

M2: Physical activity

Fixed part

Coeff. (Robust SD)

Coeff. (Robust SD)

Coeff. (Robust SD)

Intercept

3.05 (0.04)

2.89 (0.03)

2.54 (0.25)

0.014 (0.001)***

0.014 (0.001)***

Risky play
Age

0.06 (0.05)

Boy

0.10 (0.06)

Random part
Level 1 Var

0.69 (0.04)

0.56 (0.03)

0.56 (0.03)

Level 2 Var

0.04 (0.01)

0.02 (0.01)

0.02 (0.01)

Deviance

2322

2127

2122

AIC

2328

2135

2134

BIC

2342

2154

2163

*p < 0.05, **p < 0.01, ***p < 0.001

4 Discussion
The findings in this study demonstrated that children’s engagement in risky play was
positively associated with well-being, involvement and physical activity during periods for free play among the children in this study. To our knowledge, this is the first
time such relations are documented empirically. Despite a growing risk awareness in
the society, where children’s possibilities for risky play are restricted (Sandseter and
Sando 2016; Spiegal et al. 2014), as much as 12% of the observed time was categorised as risky play. This relatively high number indicates that risky play is a popular
form of play among the children in this sample.
Among the child outcomes investigated in this study, risky play was most strongly
associated with physical activity. Engagement in risky play for the entire observation was estimated to increase physical activity levels with more than one point
on the OSRAC-P scale, representing a substantial increase in energy expenditure.
The positive effects of physical activity on children’s health are well-documented
(Boreham and Riddoch 2001). As such, the results in the present study indicate that
engagement in risky play may promote children’s health through the engagement
in physical activity, a finding in line with previous studies (Brussoni et al. 2015).
Following this rationale, we will argue that the health benefit of physical activity in
risky play outweighs the health threat of injuries associated with risky play. Therefore, facilitating risky play in childhood is health promotion, especially since risky
play may improve children’s ability to assess risk (Lavrysen et al. 2017; Miller and
Byrnes 1997), and thereby also reduce injuries in a long-term perspective.
Another possible positive effect on children’s health by engaging in risky play
is related to the intrinsic and child-initiated nature of the activity. The motivation for risky play is linked to thrilling experiences (Sandseter 2010a). Positive
activity habits may grow in such contexts, where children are physically active
because they enjoy the activity in itself. The positive health effect is, thus, an
unintended consequence of a fun activity.

13

O. J. Sando et al.

Additional support for the notion that risky play is something children enjoy is
found, in this study, in the positive association between risky play and well-being.
Well-being is estimated to be 0.6 points higher on the Leuven Well-being Scale
when children engage in risky play through the entire observation. This increase
represents a substantial effect and indicates that children express joy and other
signals of well-being when engaging in risky play. Previous research has documented how playing is positively associated with well-being (Kennedy-Behr et al.
2015; Giske et al. 2018; Howard and McInnes 2013), and this study demonstrates
that this also is the case for risky play. Koch (2018) found that children in ECEC
enjoy taking risks and exploring the limits of their capacities, and the findings in
this study support the idea that risky play may promote children’s well-being.
The positive association between risky play and well-being in this study may
be due to various factors. First, no one tells the children to engage in risky play.
It can, therefore, be said to have a salient aspect of autonomy. Autonomy is previously found to be essential to children’s well-being in ECEC (Sandseter and
Seland 2016). This can also be described as an experience of agency and promoting a positive sense of the self, which both are closely linked to well-being in
childhood (Fattore et al. 2009). From a social perspective, mastering challenges
together with peers strengthens friendships, which in turn relates positively to
well-being (Fattore et al. 2009). Therefore, allowing risky play in ECEC institutions may contribute to various aspects of children’s well-being. Additionally, in
the experiential framework (Laevers 2000), the experience of well-being is a necessary prerequisite for deep-level learning.
The other key element of deep-level learning, involvement, was also positively
associated with engagement in risky play. The association was comparable to the
one with well-being, with an estimated increase in 0.5 on the Leuven Involvement
Scale when children engaged in risky play for the entire observation. Previous
studies have found playing to be an activity that is positively related to involvement (Liu et al. 2017; Zosh et al. 2017). With risky play being an intense play
experience (Sandseter 2010a), risky play has the potential to be specifically positively related to involvement. As described by previous research, risky play is typically characterised by a balance between exhilaration and hesitation (Sandseter
2009b, 2010a; Kleppe et al. 2017). Children seek out these situations because the
reward of potential exhilaration outweighs the potential negative consequences
(Sandseter 2010a), and the ability to assess and master risk requires strong awareness and involvement. Risky play may, therefore, be an activity that may facilitate
learning on children’s premises. Handling risks requires both the ability to focus
and to adapt to different strategies (Miller and Byrnes 1997), and thus represents
an example of deep-level learning.
The ECEC years are a period when children "learn to learn", but even if practitioners
and policymakers are increasingly aware of this (Barnett et al. 2014), the potential of
risky play in these aspects is probably still too controversial to be considered. Child-initiated or child-led pedagogies are seen as optimal for helping children in foundational
learning processes (Schleicher 2019), and the self-initiated nature of risky play seems
ideal for facilitating learning on children’s premises. Obviously, children should not be
"forced" into playing risky. Instead, children should choose the play activity themselves,
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in physical environments that afford risky play, and, not least, be supported appropriately by knowledgeable and competent ECEC teachers. Including risky play in the
pedagogical practises could be one way of facilitating deep-level learning and thereby
including a novel strategy for ensuring essential outcomes for children in ECEC.
4.1 Limitations and Future Research
Since this study draws on cross-sectional data that is based on video observations
conducted within the children’s everyday environment, several limitations to the
study exist. No causal relationships can be established based on the results of this
study, only associations between the engagement in risky play and the three outcome variables could be established. Also, the results may be highly influenced by
the cultural context of the study. Norwegian culture is comparably positive towards
children’s risk-taking (Sandseter et al. 2019), and the degree to which the same associations exist in other cultural contexts is unknown. Furthermore, previous studies
show that contextual factors, including the staff’s attitudes and rules towards risky
play (van Rooijen and Newstead 2017), parental characteristics (McFarland and Laird
2018) and the physical environment (Sandseter 2009a; Kleppe et al. 2017), are decisive for children’s possibilities to engage in risky play but he present study lack control of such decisive aspects. Seasonal variations may also influence the possibilities
for risky play in the ECEC institution, and the data in the present study were only collected during the fall. Still, this study’s findings are valuable for other contexts since
they demonstrate potential benefits of allowing children to take risk in their play, and
may therefore be used to push back against institutionalized risk aversion.
The measures in this study aimed to evaluate complex phenomena through video
observations, and limitations to these measures exist. In the measurement of wellbeing and involvement, children’s perspectives on how they perceive their wellbeing or involvement are missing, and the measurement relies on the researcher’s
interpretation of children’s demonstrations of their well-being and involvement.
However, children express themselves largely through sounds, facial expressions
and body language in actual situations.
The inter-rater reliability tests indicated only moderate agreement for the measures
of well-being and involvement, and this represents a limitation to the study. Also, the
psychometric properties of these scales have not been tested thoroughly. The physical activity scale was initially developed to score children’s physical activity levels
in short five-second epochs. The choice to evaluate the physical activity level of
the children for two minutes represents a limitation, following the rapidly changing
nature of children’s physical activity with short bursts of activity (Bailey et al. 1995).
While the measurement of the three outcome variables used previously established scales, the protocol for measuring risky play was developed by the authors
of this study. The second-by-second coding of risky play provided possibilities for
detailed coding where observations could be reviewed several times. However, this
also implied that detailed inter-rater scores could not be calculated in the same manner as for the three outcome variables, which were given a score for the entire video
observation. Although as much as 30% of the coding of risky play was reviewed by
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a second researcher, and the consistency was considered to be good, challenges and
cultural bias exist when determining when children engage in risky play.
Nevertheless, analysing a vast number of video observations from different perspectives has provided new knowledge about how engaging in risky play is positively associated with the essential child outcomes well-being, involvement and
physical activity in ECEC institutions. Future research may build on these findings
and put the results of this study to test in more rigorous and controlled experiments
in different cultural contexts. Future research should also target the role of staff in
risky play to facilitate child outcomes, how individual children may benefit differently from risky play, how safety concerns can be balanced to allow risky play, and
how the physical environment can be developed to promote risky play within a safe
context. Such knowledge may benefit children’s everyday experiences in ECEC
institutions and their future lives.
Funding The Norwegian Research Council supported this work (Project number: 270727).
Declarations
Conflict of interest None.
Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission
directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licen
ses/by/4.0/.

References
Bailey, R. C., Olson, J., Pepper, S. L., Porszasz, J., Barstow, T. J., & Cooper, D. M. (1995). The Level and
Tempo of Children’s Physical Activities: An Observational Study. Medicine and Science in Sports
and Exercise, 27(7), 1033–1041. https://doi.org/10.1249/00005768-199507000-00012.
Barnett, S., Ayers, S., & Francis, J. (2014). Comprehensive Measures of Child Outcomes in Early Years:
A Report to the OECD (Report Prepared for the 16th Meeting of the OECD Network on Early
Childhood Education and Care, 18–19 November 2014). Berlin: OECD.
Boreham, C., & Riddoch, C. (2001). The Physical Activity, Fitness and Health of Children. Journal of
Sports Sciences, 19(12), 915–929.
Breivik, G., Sand, T. S., & Sookermany, A. M. (2017). Sensation Seeking and Risk-Taking in the Norwegian Population. Personality and Individual Differences, 119, 266–272. https://doi.org/10.1016/j.
paid.2017.07.039.
Brown, W. H., Pfeiffer, K. A., McIver, K. L., Dowda, M., Almeida, J. M. C. A., & Pate, R. R. (2006).
Assessing Preschool Children’s Physical Activity. Research Quarterly for Exercise and Sport, 77(2),
167–176. https://doi.org/10.1080/02701367.2006.10599351.
Brussoni, M., Gibbons, R., Gray, C., Ishikawa, T., Sandseter, E. B. H., Bienenstock, A., et al. (2015).
What is the Relationship between Risky Outdoor Play and Health in Children? A Systematic

13

Risky Play and Children’s Well‑Being, Involvement and Physical…
Review. International Journal of Environmental Research and Public Health, 12(6), 6423–6454.
https://doi.org/10.3390/ijerph120606423.
Carse, J. P. (1987). Finite and Infinite Games. New York: Ballantine Books.
Caspersen, C. J., Powell, K. E., & Christenson, G. M. (1985). Physical Activity, Exercise, and Physical Fitness:
Definitions and Distinctions for Health-Related Research. Public Health Reports, 100(2), 126–131.
Cobb, P., Confrey, J., diSessa, A., Lehrer, R., & Schauble, L. (2003). Design Experiments in Educational
Research. Educational researcher, 32(1), 9–13.
Cohen, J. (1968). Weighted Kappa: Nominal Scale Agreement Provision for Scaled Disagreement or Partial Credit. Psychological Bulletin, 70(4), 213–220. https://doi.org/10.1037/h0026256.
Creswell, J. W. (2013). Research Design: Qualitative, Quantitative, and Mixed Methods Approaches:
SAGE Publications.
Engelen, L., Bundy, A. C., Naughton, G., Simpson, J. M., Bauman, A., Ragen, J., et al. (2013). Increasing
Physical Activity in Young Primary School Children — it’s Child’s Play: A Cluster Randomised Controlled Trial. Preventive Medicine, 56(5), 319–325. https://doi.org/10.1016/j.ypmed.2013.02.007.
Fattore, T., Mason, J., & Watson, E. (2009). When Children are asked about Their Well-Being: Towards a
Framework for Guiding Policy. Child Indicators Research, 2(1), 57–77.
Gelman, A. (2006). Multilevel (Hierarchical) Modeling: What it can and cannot do. Technometrics, 48(3),
432–435. https://doi.org/10.1198/004017005000000661.
Giske, R., Berrefjord Ugelstad, I., Meland, A. T., Helen Kaltvedt, E., Eikeland, S., Egil Tønnessen, F.,
et al. (2018). Toddlers’ Social Competence, Play, Movement Skills and Well-Being: An Analysis
of their Relationship Based on Authentic Assessment in Kindergarten. European Early Childhood
Education Research Journal, 1–14,. https://doi.org/10.1080/1350293X.2018.1431453.
Gold, R. L. (1957). Roles in Sociological Field Observations. Social Forces, 36, 217.
Goldstein, H. (1986). Multilevel Mixed Linear Model Analysis using Iterative Generalized Least Squares.
Biometrika, 73(1), 43–56. https://doi.org/10.1093/biomet/73.1.43.
Gupta, N. D., & Simonsen, M. (2010). Non-Cognitive Child Outcomes and Universal High Quality Child
Care. Journal of Public Economics, 94(1), 30–43.
Haidet, K. K., Tate, J., Divirgilio-Thomas, D., Kolanowski, A., & Happ, M. B. (2009). Methods to
Improve Reliability of Video-Recorded Behavioral Data. Research in Nursing & Health, 32(4),
465–474. https://doi.org/10.1002/nur.20334.
Hammer, D., Melhuish, E., & Howard, S. J. (2017). Do Aspects of Social, Emotional and Behavioural
Development in the Pre-School Period Predict Later Cognitive and Academic Attainment? Australian Journal of Education, 61(3), 270–287. https://doi.org/10.1177/0004944117729514.
Haskell, W. L., Blair, S. N., & Hill, J. O. (2009). Physical Activity: Health Outcomes and Importance
for Public Health Policy. Preventive Medicine, 49(4), 280–282. https://doi.org/10.1016/j.ypmed
.2009.05.002.
Holte, A., Barry, M. M., Bekkhus, M., Borge, A. I. H., Bowes, L., Casas, F., et al. (2014). Psychology
of Child Well-Being. In A. Ben-Arieh, F. Casas, I. Frønes, & J. E. Korbin (Eds.), Handbook of
Child Well-Being: Theories, Methods and Policies in Global Perspective (pp. 555–631). Dordrecht:
Springer, Netherlands.
Howard, J., & McInnes, K. (2013). The Impact of Children’s Perception of an Activity as Play Rather
than not Play on Emotional Well-Being. Child: Care, Health and Development, 39(5), 737–742.
https://doi.org/10.1111/j.1365-2214.2012.01405.x.
Hox, J. J. (2010). Multilevel Analysis: Techniques and Applications (2nd ed.). New York: Routledge.
Kennedy-Behr, A., Rodger, S., & Mickan, S. (2015). Play or Hard Work: Unpacking Well-Being
at Preschool. Research in Developmental Disabilities, 38, 30–38. https://doi.org/10.1016/j.
ridd.2014.12.003.
Kleppe, R. (2018). One-to-Three-Year-Olds’ Risky Play in Early Childhood Education and Care. Oslo:
Oslo Metropolitan University.
Kleppe, R., Melhuish, E., & Sandseter, E. B. H. (2017). Identifying and Characterizing Risky Play in the
Age One-to-Three Years. European Early Childhood Education Research Journal, 25(3), 370–385.
https://doi.org/10.1080/1350293X.2017.1308163.
Koch, A. B. (2018). Children’s Perspectives on Happiness and Subjective Well-Being in Preschool. Children & Society, 32(1), 73–83. https://doi.org/10.1111/chso.12225.
Kvalnes, Ø. (2017). Risky Play. In Fallibility at Work: Rethinking Excellence and Error in Organizations (pp. 1–20). Cham, Palgrave Macmillan. Online: http://https://link.springer.com/chapt
er/10.1007/978-3-319-63318-3_1. Accessed 17 April 2020.

13

O. J. Sando et al.
Laevers, F. (2000). Forward to Basics! Deep-Level-Learning and the Experiential Approach. Early
Years, 20(2), 20–29.
Laevers, F. (2005). Well-Being and Involvement in Care Settings. A Process-Oriented Self-Evaluation
Instrument (SIC’s).
Laevers, F., & Declercq, B. (2018). How Well-Being and Involvement Fit into The Commitment To
Children’s Rights. European Journal of Education, 53(3), 325–335.
Lavrysen, A., Bertrands, E., Leyssen, L., Smets, L., Vanderspikken, A., & De Graef, P. (2017). RiskyPlay at School. Facilitating Risk Perception and Competence in Young Children. European
Early Childhood Education Research Journal, 25(1), 89–105. https://doi.org/10.1080/13502
93X.2015.1102412.
Little, H. (2010). Risk, Challenge and Safety in Outdoor Play: Pedagogical and Regulatory Tensions.
Asia-Pacific Journal of Research in Early Childhood Education, 4(1), 3–24.
Little, H. (2010b). Young Children’s Physical Risk-Taking Behaviour During Outdoor Play: The Influence of Individual, Social and Environmental Factors. Doctoral Thesis, Macquarie University,
Sydney.
Liu, C., Solis, S. L., Jensen, H., Hopkins, E. J., Neale, D., Zosh, J. M., et al. (2017). Neuroscience
and Learning through Play: A Review of the Evidence (Research Summary). Denmark: The
LEGOFoundation.
Loprinzi, P. D., & Cardinal, B. J. (2011). Measuring Children’s Physical Activity and Sedentary
Behaviors. Journal of Exercise Science & Fitness, 9(1), 15–23.
McFarland, L., & Laird, S. G. (2018). Parents’ and Early Childhood Educators’ Attitudes and Practices in Relation to Children’s Outdoor Risky Play. Early Childhood Education Journal, 46(2),
159–168. https://doi.org/10.1007/s10643-017-0856-8.
Mehmetoglu, M., & Jakobsen, T. G. (2017). Applied Statistics using Stata. A Guide for the Social Sciences. London: Sage.
Miller, D. C., & Byrnes, J. P. (1997). The Role of Contextual and Personal Factors in
Children’s Risk Taking. Developmental Psychology, 33(5), 814–823. https://doi.
org/10.1037/0012-1649.33.5.814.
Pate, R. R., O’Neill, J. R., & Mitchell, J. (2010). Measurement of Physical Activity in Preschool Children. Medicine & Science in Sports & Exercise, 42(3), 508–512.
Pellegrini, A. D., & Smith, P. K. (1998). Physical Activity Play: The Nature and Function of a Neglected Aspect
of Play. Child Development, 69(3), 577–598. https://doi.org/10.1111/j.1467-8624.1998.tb06226.x.
Puhl, J., Greaves, K., Hoyt, M., & Baranowski, T. (1990). Children’s Activity Rating Scale (CARS):
Description and Calibration. Research Quarterly for Exercise and Sport, 61(1), 26–36. https://doi.
org/10.1080/02701367.1990.10607475.
Rescher, N. (1983). Risk: A Philosophical Introduction to the Theory of Risk Evaluation and Management. Washington: University Press of America Inc.
Sando, O. J. (2019a). The Outdoor Environment and Children’s Health: A Multilevel Approach. International Journal of Play, 8(1), 39–52. https://doi.org/10.1080/21594937.2019.1580336.
Sando, O. J. (2019b). The Physical Indoor Environment in Ecec Settings: Children’s Well-Being and
Physical Activity. European Early Childhood Education Research Journal, 27(4), 506–519. https://
doi.org/10.1080/1350293X.2019.1634238.
Sando, O. J., & Sandseter, E. B. H. (2020). Affordances for Physical Activity and Well-Being in the
ECEC Outdoor Environment. Journal of Environmental Psychology, 69, 101430. https://doi.
org/10.1016/j.jenvp.2020.101430.
Sandseter, E. B. H. (2009a). Affordances for Risky Play in Preschool: The Importance of Features in the
Play Environment. Early Childhood Education Journal, 36(5), 439–446.
Sandseter, E. B. H. (2009b). Children’s Expressions of Exhilaration and Fear in Risky Play. Contemporary Issues in Early Childhood, 10(2), 92–106.
Sandseter, E. B. H. (2010a). ‘It Tickles in my Tummy!’: Understanding Children’s Risk-Taking in
Play through Reversal Theory. Journal of Early Childhood Research, 8(1), 67–88. https://doi.
org/10.1177/1476718x09345393.
Sandseter, E. B. H. (2010b). Scaryfunny. A Qualitative Study of Risky Play among Preschool Children.
Trondheim: Norwegian University of Science and Technology.
Sandseter, E. B. H., Ball, D. J., Brussoni, M., Little, H., & Eager, D. (2017). Risk and Safety in Outdoor
Play. In T. Waller, S. Wyver, E. B. H. Sandseter, E. Ärlemalm-Hagsér, L. Lee-Hammond, & K.
Lekies (Eds.), The SAGE Handbook of Outdoor Play and Learning (pp. 113–126). London: SAGE.

13

Risky Play and Children’s Well‑Being, Involvement and Physical…
Sandseter, E. B. H., Cordovil, R., Hagen, T. L., & Lopes, F. (2019). Barriers for Outdoor Play in Early
Childhood Education and Care (ECEC) Institutions: Perception of Risk in Children’s Play among
European Parents and ECEC Practitioners. Child Care in Practice, 26(2), 111–129. https://doi.
org/10.1080/13575279.2019.1685461.
Sandseter, E. B. H., & Kennair, L. E. O. (2011). Children’s Risky Play from an Evolutionary Perspective:
The Anti-Phobic Effects of Thrilling Experiences. Evolutionary Psychology, 9(2), 257–284.
Sandseter, E. B. H., & Kleppe, R. (2019). Outdoor Risky Play. In R. E. Tremblay, M. Boivin, R. D. Peters,
& Brussoni M (Eds.), Encyclopedia on Early Childhood Development [online]: http://www.child
-encyclopedia.com/outdoor-play/according-experts/outdoor-risky-play. Accessed 17 April 2020.
Sandseter, E. B. H., Kleppe, R., & Sando, O. J. (2020). The Prevalence of Risky Play in Young Children’s
Indoor and Outdoor Free Play. Early Childhood Education Journal. https://doi.org/10.1007/s1064
3-020-01074-0.
Sandseter, E. B. H., & Sando, O. J. (2016). “We don’t Allow Children to Climb Trees”: How a Focus on
Safety Affects Norwegian Children’s Play in Early-Childhood Education And Care Settings. American Journal of Play, 8(2), 178.
Sandseter, E. B. H., & Seland, M. (2016). Children’s Experience of Activities and Participation and Their
Subjective Well-Being in Norwegian Early Childhood Education and Care Institutions. Child Indicators Research, 9(4), 913–932.
Schleicher, A. (2019). Helping our Youngest to Learn and Grow: Policies for Early Learning (International Summit on the Teaching Profession). Paris: OECD Publishing.
Spiegal, B., Gill, T. R., Harbottle, H., & Ball, D. J. (2014). Children’s Play Space and Safety Management: Rethinking the Role of Play Equipment Standards. SAGE Open, 4(1), 2158244014522075.
https://doi.org/10.1177/2158244014522075.
Storli, R., & Sandseter, E. B. H. (2019). Children’s Play, Well-Being and Involvement: How Children
Play Indoors and Outdoors in Norwegian Early Childhood Education and Care Institutions. International Journal of Play, 1–14,. https://doi.org/10.1080/21594937.2019.1580338.
Storli, R., Sandseter, E. B. H., & Sando, O. J. (2020). Children’s Involvement in Free Play and the use of
Play Materials in the Outdoor Early Childhood Education and Care Environment. Children, Youth
and Environments, 30(1), 66–82.
Sutton-Smith, B. (1997). The Ambiguity of Play. London: Harvard University Press.
van Rooijen, M., & Newstead, S. (2017). Influencing Factors on Professional Attitudes towards Risk-Taking in Children’s Play: A Narrative Review. Early Child Development and Care, 187(5–6), 946–957.
https://doi.org/10.1080/03004430.2016.1204607.
Viera, A. J., & Garrett, J. M. (2005). Understanding Interobserver Agreement: The Kappa Statistic. Family Medicine, 37(5), 360–363.
Zimmerman, P. H., Bolhuis, J. E., Willemsen, A., Meyer, E. S., & Noldus, L. P. (2009). The Observer
XT: A Tool for the Integration and Synchronization of Multimodal Signals. Behavior Research
Methods, 41(3), 731–735. https://doi.org/10.3758/brm.41.3.731.
Zosh, J. M., Hopkins, E. J., Jensen, H., Liu, C., Neale, D., Hirsh-Pasek, K., et al. (2017). Learning
through play: A Review of the Evidence (White Paper). Denmark: The LEGO Foundation.
Zuckerman, M. (2009). Sensation Seeking. In M. R. H. Leary, Rick H (Ed.), Handbook of Individual Differences in Social Behavior (pp. 455–465). New York/London: The Guildford Press.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

13

