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a b s t r a c t

Over the last decades, the omnipresent standardization of contemporary playgrounds has been criticized
for several reasons. The present study examined whether children prefer a nonstandardized or a stan-
dardized jumping stone configuration. Children were free to play in both configurations, alone or in a
group of four. After the playing the children were to rate how beautiful they found each configuration,
and how much they enjoyed playing in it. We found that children spent more time playing in the
nonstandardized configuration than in the standardized one, regardless of whether they played alone or
in a group of four. Moreover, the children reported that they liked playing in the nonstandardized
configuration better than in the standardized one, and also rated the former as more beautiful than the
latter. However, no correlation between the aesthetic judgments and the reported joy of play was found.
The implications of these results are discussed.

© 2017 Elsevier Ltd. All rights reserved.
1. Introduction

In an increasing sedentary society, it is of no surprise that
the importance of playgrounds is well acknowledged (e.g.,
Czalczynska-Podolska, 2014; Hart, 1979; Moore, 1986; Solomon,
2014; Ward Thompson, 2013). However, contemporary play-
grounds are widely criticized by both researchers and (landscape)
architects (e.g., Hart, 2002; Jansson, 2010; Jongeneel, Withagen, &
Zaal, 2015; Nebelong, 2004; Prieske, Withagen, Smith, & Zaal,
2015; Solomon, 2005, 2014; Sporrel, Caljouw, & Withagen, 2017;
Woolley, 2008). Among the aspects that have been criticized is
the so-called “standardization” (see e.g., Nebelong, 2004) of play-
grounds. In a climbing net, for example, the distances between the
ropes tend to be the same. Other examples of standardized play-
ground equipment can be found in the influential work of Aldo van
Eyck (e.g., Lefaivre & Tzonis, 1999; Solomon, 2005; van Eyck, 1962/
2008). After World War II, van Eyck designed hundreds of play-
grounds in the capital city of the Netherlands. His playgrounds
often consisted of different types of abstract play elements that are
characterized by symmetry and standardization (e.g., Withagen &
Caljouw, 2017). His jumping stones, for example, were often
ment Sciences, University of
Box 196, 9700 AD Groningen,

n).
placed in a symmetric figure eight with only two different distances
for the child to cross (Fig. 1).

This omnipresent standardization of playgrounds is arguably
the result of the aesthetic principles that guide the design process.
Olwig (1990) suggested that a Euclidian reference frame is under-
lying the designs of most environmental planners.

[T]he first step the planner or environmental designer often
makes when approaching a problem is to draw a plan, blueprint,
or map. The problem thereby becomes framed by the invisible
geometric coordinates upon which the plan is drawn. The
design, then, is predicated upon a notational system that defines
the world in terms of Euclidian geometric space. (p. 47)

These “invisible geometric coordinates” generally result in
standardized, often symmetrical structures that tend to have an
aesthetic appeal (see e.g., Koolhaas, 1978/1994). Indeed, several
studies on picture perception have shown that, from infancy on-
wards, humans are attracted more to symmetrical patterns than to
asymmetrical ones (e.g., Bornstein, Ferdinandsen, & Gross, 1981;
Jacobsen & H€ofel, 2003). Also, the playground equipment of Aldo
van Eyck, which is often highly symmetrical, has been greatly
valued because of its beauty (e.g., Lefaivre & de Roode, 2002;
Withagen & Caljouw, 2017).

Recently, Jongeneel et al. (2015) examined whether children
also design standardized configurations when they are the
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Fig. 1. The jumping stone configuration of Aldo van Eyck located in Zaanhof,
Amsterdam (Courtesy of the Amsterdam City Archive).

Fig. 2. Picture of the playground with the standardized (right) and the non-
standardized jumping stone configuration (left).
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architects of their own playgrounds. In line with other studies in
architecture (e.g., Beek & de Wit, 1993; Rietveld & Kiverstein, 2014;
Rietveld & Rietveld, 2011; Withagen & Caljouw, 2016; Withagen, de
Poel, Araújo, & Pepping, 2012), Jongeneel et al. drew upon the
concept of affordances. This concept was introduced in the 1960s by
the ecological psychologist Gibson (1966, 1979/1986) to refer to the
action possibilities the environment offers an animal. For a human
being, a chair, for example, affords sitting and standing upon.
Crucially, affordances exist by virtue of the relationship between
the physical dimensions of the environment and the action capa-
bilities of the agent. Whether a gap affords crossing for a child
depends on the width of the gap relative to her jumping
capabilities.

In keeping with a trend to let children participate in the design
of their own playscapes (e.g., Francis, 1988; Solomon, 2005),
Jongeneel et al. (2015) provided each child with six identical
jumping stones. The child was to create a configuration in which
she could step or jump from one stone to the other, without
touching the ground. As can be expected from an affordance
perspective, Jongeneel et al. found that the children scaled the gap
widths that they created in their playgrounds to their action ca-
pabilities. Moreover, although children have been found to be
attracted to symmetrical patterns in visual tasks, the vast majority
of the participating children created a messy jumping stone
configuration with varying gap widths.

Although this latter finding suggests that children prefer a
nonstandardized jumping stone configuration to a standardized
one, it does not provide strong evidence for it. Perhaps the children
aimed at creating a standardized configuration but were unable to
build one. Hence, when free to choose between playing in a non-
standardized or a standardized jumping stone configuration, chil-
dren might prefer the latter to the former. Moreover, Jongeneel
et al. (2015) let individual children design a playscape in which
they were supposed to play alone, whereas children tend to play in
groups. A casual observation of playing behavior on an earlier
installation of a standardized and a nonstandardized jumping stone
configuration (see Sporrel et al., 2017) suggested that when chil-
dren play together they opt for the standardized one. Indeed, one
can imagine that when a child is playing in a group, many games
that are played (e.g. tag) are better facilitated by a standardized
jumping stone configuration with one or two gap widths. After all,
in such a configuration the child “does not have to worry about his
movements” (Nebelong, 2004, p. 30) and could concentrate on the
game that is played (e.g., where her peers are) rather than on the
width of the gap that she is to cross.

The current study aims to determine whether children prefer a
standardized or a nonstandardized jumping stone configuration,
and whether and how that preference relates to the children's
aesthetic judgments of the configurations. To that end, children,
playing either alone or in a group of four, were free to play in a
standardized and/or nonstandardized jumping stone configuration,
and the time they spent playing in each configuration was recor-
ded. Our hypothesis was that the children who play alone will be
attracted to the nonstandardized configuration. Therefore, we ex-
pected these children to start playing at this configuration and to
spend more time in this nonstandardized configuration than in the
standardized configuration. We expected the children who play in a
group to prefer the standardized configuration. Moreover, to
examine the relationship between the experienced aesthetics of
the configurations and the joy that children had in playing in them,
the children were to rate each configuration on both aspects after
their playing. As the standardized configuration follows principles
of symmetry, we hypothesized that children find this configuration
more beautiful than the nonstandardized one. We expected the
children's aesthetic judgments not to be related to their reported
joy of play.

2. Method

2.1. Participants

Fifty-six children from one school in the north of the
Netherlands participated in this study. However, two children were
excluded from the analysesdthe playing behavior of one child was
not completely recorded (due to a miscommunication); and
another child did not understand the instruction. Of the remaining
children, there were thirty-four girls and twenty boys, all between
6 and 12 years of age. The study was approved by the local in-
stitution's ethical committee. Both parents and/or guardians gave
permission for the children's participation by signing an informed
consent.

2.2. Playground design

Two jumping stone configurations (Fig. 2) were placed in a
public park in the city center of a town in the north of the
Netherlands. Both configurations consisted of concrete jumping
stones, all with a roughened top surface and rounded-off edges to
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prevent both slipping and injuries in case of occasional falls. The
distance between the two configurations was 3 m. The matching
benches (designed by the artist Lambert Kamps) that were located
at the other side of the waking lane (see Fig. 2) were not part of the
experimental set-up. That is, children were not allowed to play
there during the study.

The standardized jumping stone configuration was inspired by
the jumping stone playgrounds of Aldo van Eyck (Fig. 1). However,
to make the configuration more suitable for a group of children, we
decided to increase the size of the configuration by using nine
jumping stones instead of seven. The characteristic figure-eight-
shaped configuration of van Eyck was thereby changed to a
square. The standardized configuration consisted of equal-sized,
cylindrical stones (diameter of 60 cm, height of 25 cm) with
either a gap width of 67 cm or 120 cm (Fig. 3). On the other hand,
the design of the nonstandardized configuration was inspired by
the playgrounds that the children had created in the study of
Jongeneel et al. (2015; see also Sporrel et al., 2017). However, in the
present study we also varied the stone size and stone height.
Although this manipulation of several factors (gap width, stone
size, and stone height) at the same time renders an examination of
their relative contribution to the configuration's attractiveness
impossible, it resulted in a great distinctiveness between the
standardized and nonstandardized jumping stone configurations.
The height of the cylindrical stones in the nonstandardized
configuration was either 25 or 50 cm, the diameter of the stones
was 30, 60 or 90 cm, and the gap widths ranged from 26 to 169 cm
(see Fig. 3 for the exact widths).

2.3. Procedure

Of the fifty-four participating children, eighteen played alone
and thirty-six in groups of four. We opted for a group size of four
Fig. 3. Top view of the playground with the standardized (right) and the nonstandardized ju
received the instructions and entered the configurations. The distances are in cm.
because of the size of the configurationsdeach configuration
allowed four children to play there simultaneously. Of each school
year class, at least one group of four was formed. Children from the
same class were assigned to the same group as they would nor-
mally also play together. However, one group of four had a child
from another class included, because there were not enough chil-
dren in that particular class who signed up for this study.

During regular recess time, an experimenter assisted either an
individual child or a group of four children to the playground
nearby the school. The location at which the children received the
instruction and entered the configurations was controlled and is
depicted in Fig. 3. The children were to play on the jumping stones,
but in which configuration they played and how many times they
switched between the configurations was to their own liking. After
the children confirmed that they understood the instructions, they
played for five minutes in the configurations, while their behavior
was being recorded with one video camera (GoPro Hero4 Silver).
During playing, no activities were suggested to the children, apart
from to stay inside the playground area in case they left it. The
children who played in a group were not instructed to stay together
but were free to split up. During the play phase the children
received minimal attention from the experimenters.

After the five minutes of playing in the configurations, the
children rated each configuration. The children were first asked,
“How much did you like playing in this configuration?”; then they
were asked, “How beautiful do you find this configuration?” Chil-
dren could provide the rating by pointing at one of the smiley's on a
5-point Likert smiley scale (e.g., Davies & Brember, 1994; Read,
MacFarlane, & Casey, 2002; see Appendix 1). The left, sad smiley
indicated that they did not like playing in the configuration (or
found it ugly), whereas the happy smiley to the right indicated that
they really liked playing in the configuration (or found it beautiful).
Half of the children started with rating the nonstandardized
mping stone configuration (left), the walking lane, and the point at which the children



Table 1
The anthropometrics and maximum jumping distances (means and standard deviations) of the children who played alone (Alone) and of the children who
played in a group of four (Group).

N Gender Age (years) Leg length (cm) Max. jumping distance (cm)

Alone 18 11F/7M 8.44 ± 1.69 70.17 ± 7.47 123.17 ± 16.41
Group 36 23F/13M 8.67 ± 1.94 69.86 ± 8.06 120.33 ± 17.18
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Fig. 4. The averaged total playing time in both the standardized and nonstandardized
configuration. The black line represents the children who played alone, the grey line
represents the children who played in a group of four. Bars indicate one standard
deviation.

1 A repeated measures ANOVA assumes that observations are independent, and
one might wonder whether this is the case in our design as the majority of the
children played in a group of four. To test for (in)dependence, we computed
intraclass correlations for the total playing time in both the standardized and
nonstandardized configuration. There correlations were low (0.009 and 0.094,
respectively), allowing us to conduct a repeated measures ANOVA. The weak cor-
relations were probably the result of the children splitting up and playing in
different group compositions during the 5 min of play (see above).
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configuration, the other half started with rating the standardized
configuration. When the child played in a group, the experimenter
made sure that her peers did not hear her ratings by letting them
play somewhere else.

As the children's preference for a certain configuration is likely
to depend on whether the created gaps were crossable, it is
important to evaluate the anthropometrics and action capabilities
of the children, and to test whether they do not differ between the
different conditions (i.e. playing alone or in a group of four). Hence,
after the child had given her judgments, we measured the child's
leg length and maximum jumping distance. The investigator first
explained and demonstrated the maximum jump that the child was
to perform. The investigator stood behind a line and performed a
one-legged jump with her dominant leg while landing on two feet.
Each child performed her maximum jump three times, and the
longest jump was noted as her maximum jumping distance. Lastly,
the child's leg length was determined using Warren’s (1984)
methoddthe sitting height of the child was subtracted from the
standing height (see also Jongeneel et al., 2015; Prieske et al., 2015;
Sporrel et al., 2017). Table 1 contains the averaged anthropometrics
of the children who played alone, and of the children who played in
a group of four. No significant differences between the group con-
ditions were found for gender (� 2 … 0.04, p … 0.842), age
(t … �0.41, df … 52, p … 0.68), leg length (t … 0.13, df … 52, p … 0.89)
and maximum jumping distance (t … 0.58, df … 52, p … 0.57).

2.4. Video analysis

Based on the video recordings, we determined for each child the
time spent in each configuration. The time at a configuration star-
ted at the moment a child stepped on a jumping stone of a
configuration and ended when she stepped from a stone to the
ground in order to move to the other configuration. Although the
children spent most of the time stepping and jumping from stone to
stone, they also spent time standing still, for example when dis-
cussing the rules of the to-be-played game. We considered all these
activities as playing.

One investigator analyzed all the recordings. To determine the
inter-rater reliability, another investigator independently analyzed
the videotapes of eleven children (20.4% of the whole sample). The
absolute agreement on playing time in each configuration was high
(intraclass correlation … 0.999, p < 0.001).

3. Results

3.1. Playing time

We first examined the degree to which the children who were
assigned to a group played together. For each group we determined
the time the children spent simultaneously in a configuration. On
average, 46% of the time the four children played collectively in one
of the configurations; 32% of the time they split into a group of
three (playing in one configuration) and one individual (playing in
the other configuration); and 22% of the time they split into two
groups of two children. Interestingly, the compositions of the
groups that emerged during the 5 min of play often changed. None
of children in the group condition played alone for the whole
duration of the experiment.
To determine whether the children were initially attracted to a

standardized or a nonstandardized configuration, we counted how
many children started playing in the standardized configuration
and how many started playing in the nonstandardized one. Of the
children who played alone, 78% went to the nonstandardized
configuration first, which is significantly more than by chance alone
(� 2 … 5.56, p … 0.018). Of the children who played in a group, 72%
started playing in the nonstandardized configuration, which is also
significantly more than by chance alone (� 2 … 7.11, p … 0.008). This
indicates that initially the nonstandardized jumping stone config-
uration had a greater appeal to the children than the standardized
one.

Assuming that children are likely to spend more time in the
configuration they prefer, we examined the total time each child
had spent in each configuration. A repeated measures ANOVA on
the total playing time with group condition (alone or group of four)
as a between factor and configuration (standardized or non-
standardized) as a within factor1, revealed a significant effect of
configurationdchildren spent significantly more time in the non-
standardized configuration than in the standardized one (F … 8.49,
df … 1, 52, p … 0.005). No differences were found between the
children who played alone and the children who played in a group
of four (F … 0.43, df … 1, 52, p … 0.517). Also, no interaction effect
was observed (F … 0.00, df … 1, 52, p … 0.990) (see Fig. 4).
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3.2. Judgments

To further examine the children's preferences for the jumping
stone configurations and the relationship with their aesthetic ex-
periences, we assessed the scores on the Likert scales. In this
analysis, one group of four children was not included because half
of this group played exclusively in the nonstandardized configu-
ration and the other half spent all the playing time in the stan-
dardized one. Hence, these children could not give a valid judgment
on how much they enjoyed playing in the two configurations as
they had experience with only one of them. A Wilcoxon signed rank
test on the ratings on the Likertescale revealed that the remaining
fifty children liked playing in the nonstandardized playground
better than playing in the standardized one (z … �4.04, p < 0.001).
They also rated the former to be slightly more beautiful than the
latter (z … �3.11, p … 0.002) (Fig. 5).

Interestingly, we found differences in the ratings for the children
who played alone and for the children who played in groups of four.
A Mann-Whitney U test revealed that the scores on how much they
enjoyed playing in the playground were higher for the children
who played in a group than for the children who played alone, for
both the standardized (U … 174, z … �2.43, p … 0.015) and the
nonstandardized configuration (U … 183, z … �2.39, p … 0.017) (see
Fig. 5). Yet, there were no significant differences between the
children who played alone and the children who played in a group
when it came to their opinion on how beautiful they found the
playground. This held true for both the standardized (U … 252.5,
z … �0.76, p … 0.45) and the nonstandardized configuration
(U … 275, z … �0.28, p … 0.78) (see Fig. 5). Thus, the children who
played in a group reported that they enjoyed playing in the con-
figurations more than the children who played alone, but they did
not consider the configurations to be more beautiful than the
children who played alone.

To examine the relationships between the child's aesthetic
experience, the reported joy of play, and the playing time in each
configuration, we computed difference scores. For each child we
calculated the difference score for each judgment (beauty and fun)
by subtracting the score for the standardized configuration from
the score for the nonstandardized configuration. Hence, this dif-
ference score indicates how beautiful a child found the non-
standardized configuration relative to the standardized one (or
how much they enjoyed playing in it). In like fashion, we computed
the difference scores for the total playing time. Because the scores
on the beauty and fun ratings were regularly the same, we decided
to use Kendall's tau correlation (t) to determine the relationships
between the above variables. Again, in this analysis we examined
only the children who played in both configurations (n … 50), as
described earlier.

We found a significant positive correlation between the differ-
ence scores on how the children enjoyed playing in the configu-
rations and the total playing time (t … 0.287, p … 0.009). That is, a
child spent more time playing in the configuration that she rated as
more enjoyable to play in. However, no significant correlation was
observed between the difference scores on how beautiful the
children found the configurations and the total playing time
(t … �0.035, p … 0.744). More interestingly, we found no significant
correlation between the difference scores on ‘fun’ and ‘beauty’

(t … 0.10, p … 0.415). This suggests that there was no relationship
between the children's aesthetic experience of the configurations
and their joy of playing in them.

4. Discussion

The aim of this study was to examine whether children prefer a
standardized or a nonstandardized jumping stone configuration,
and whether (and how) their preferences relate to the children's
experienced aesthetics of the configurations. Two jumping stone
configurations were placed in a park and children were free to play
in them. We found that children spent more time playing in the
nonstandardized configuration than in the standardized one,
regardless of whether they played alone or in a group of four.
Moreover, the children reported that they liked playing in the
nonstandardized configuration better than in the standardized one.
Although the former configuration was rated as slightly more
beautiful than the latter, no correlation between the children's
aesthetic experiences and their joy of play was found. In the
remainder of the discussion, the implications of these findings are
explored for the scientific study of playgrounds.

4.1. Children prefer a nonstandardized jumping stone con�guration

As mentioned in the introduction, the standardization of play-
grounds has received serious critique in recent years. Landscape
architects have argued that standardization is the result of exces-
sive safety concerns that kill the attractiveness of playgrounds (e.g.,
Nebelong, 2004; see also Solomon, 2005, 2014). Drawing upon the
concept of affordances, ecological psychologists, on the other hand,
have argued that standardization fails to do justice to the variability
in action capabilities. Children vary in how far they can step, jump,
reach, and so on, and this needs be taken into account when
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developing play equipment (e.g., Jongeneel et al., 2015; Prieske
et al., 2015). Moreover, because motor skills mainly develop if
they are practiced in a variety of ways (e.g., Chow, Davids,
Hristovski, Araújo, & Passos, 2011; Schmidt & Lee, 2003; Schmidt,
1975; Sch€ollhorn, Beckmann, & Davids, 2010), it has been
stressed that standardized play equipment might not be the
optimal learning environment for children (e.g., Jongeneel et al.,
2015; Sporrel et al., 2017).

In an earlier study, Jongeneel et al. (2015) found that children
created nonstandardized jumping configurations when they were
the architects of their own playgrounds. However, and as
mentioned in Section 1, in their study children were supposed to
play alone in their created playgrounds, whereas children tend to
play in groups resulting in games (e.g. tag) that might be better
facilitated by a standardized configuration. Moreover, although the
playgrounds that the children had built suggest that children prefer
nonstandardized jumping stone configurations, these creations do
not provide strong evidence for what they experience as most
appealing for play. After all, children do not necessarily create the
configuration they like best. To our knowledge, the present study is
the first to reveal that children are more attracted to a non-
standardized jumping stone configuration than to a standardized
one. First, the majority of the children started playing in the non-
standardized configuration. Moreover, the children spent more
time playing in that configuration and also rated it as more fun to
play in. Interestingly, we found no effect of group condition. Con-
trary to our initial hypothesis, the children who played in a group of
four (and frequently played tag) also preferred the nonstandardized
configuration to the standardized one.

4.2. Aesthetics and playing behavior

Designers are often driven by aesthetic motivesdthey create
objects that are appealing to the eye. And the design of playgrounds
is no exception. Indeed, Aldo van Eyck's playgrounds offer a case in
point. The abstract, symmetrical, standardized equipment that he
designed is greatly valued because of its beauty (e.g., Lefaivre & de
Roode, 2002; Withagen & Caljouw, 2017).

However, in the present experiment we found that the experi-
enced aesthetics is not of overriding importance for the playing
behavior. No correlation was found between the rating of how
beautiful a child found a configuration and the time the child spent
in that configuration. That is, children did not spend more time
playing in the configuration they found more beautiful. Similarly,
we found no correlation between the children's rating of the aes-
thetics of the configuration and the rating of how much they
enjoyed playing there. Hence, although designers might be driven
by aesthetic motives, beauty seems not a primary concern for the
playing child.

Although we did not find a correlation between the experienced
aesthetics and the joy of play, on average the children found the
nonstandardized jumping stone configuration slightly more beau-
tiful than the standardized one. This finding is of interest in the
context of the literature on the aesthetics of symmetrical patterns.
As mentioned in Section 1, several studies on picture perception
have revealed that human beings, from infancy onwards, found
symmetrical patterns more beautiful than asymmetrical patterns
(e.g., Bornstein et al., 1981; Jacobsen & H€ofel, 2003). Hence, our
results are not in line with these studies. One reason for this
discrepancy might be that the rating of the beauty of things to look
at is governed by different principles than the rating of the beauty
of things to play in. The discovery of the principles that guided the
beauty rating in our study awaits further experimentation. How-
ever, our findings suggest that the aesthetics of playground
equipment is not always related to the joy of play.
5. Concluding remarks

The present study revealed that children are more attracted to a
nonstandardized jumping stone configuration than to a standard-
ized one. Not only did the children spent more time playing in the
former than in the latter, they also reported that they liked playing
in the nonstandardized configuration better. However, and as
mentioned in Section 2.2, we intentionally designed a non-
standardized configuration that was clearly different from the
standardized onedwe varied not only the gap widths, but also the
stone sizes and the stone heights. This methodological decision
entailed that in the present study we were not able to determine
how each of these factors contributes to the attractiveness of the
nonstandardized jumping stone configuration. Hence, future
studies need to look into that.

Although the present study focused on jumping stone configu-
rations, similar issues are at stake in other play elements. Indeed,
and as stated in Section 1, standardization abounds in the design of
playground equipment. For instance, monkey bars and climbing
frames tend to be standardized as well. However, if future studies
reveal that children are generally more attracted to non-
standardized play elements than to standardized ones, the under-
lying design principles of playground equipment need to be
revisited.
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