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Abstract
This observation study investigated the
extent to which a high quality play structure facilitated preschoolers’ social play,
cognitive play, and language development as compared to play on a grassy
field. We found that the play structure
encouraged more socially and cognitively complex play for some children, and
increased the amount of speech use in

all children. Additionally, we found that
the shyest child played more independently on the play structure, and that the
changes in play behaviour were most
salient for the child with the least developed language. Furthermore, a series
of activity panels encouraged specific
types of play depending on the activity
they offered, as intended.

Background
Play is not merely a pastime of children
– it is a complex behavior that promotes
key areas of child development including sensorimotor skills, cognitive skills,
social skills, and language1,2. Although
children themselves are adept at instigating play, adults can increase the
developmental value of children’s play
by providing children with access to high
quality play environments3. The outdoor
playground is an iconic example of this.
Playground structures present children
with a number of activities, challenges
and spaces that would not be available

to them if they merely played, for example, on an open field. Although research
has demonstrated the importance of
play for development4, less research
has investigated the added value that
playground equipment holds for children’s play and development.
Mostly, the existing research has focused on the effect of playground play
on children’s physical development and
health5, but less is known about the influence of playground play on other important developmental domains such as

social, cognitive and language development. This knowledge would be highly
useful not only for educators, teachers
and parents, but as well for those who
procure playground equipment. With a
greater knowledge of how playground
equipment facilitates child development,
these stakeholders can make better
informed decisions as to what kind of
playground equipment they should invest in for their particular user groups,
and why.

The goal of the current study
The current study had two objectives.
The primary objective of the study was
to investigate how playground equipment contributes to children’s social,
cognitive and language behaviour. To
do this, we, research staff from the
KOMPAN Play Institute, conducted an
observation study of four 3-year-olds’
play. More specifically, we analyzed chil-

dren’s play behaviour while they played
on a play structure designed specifically
for preschoolers, and compared the
results to the children’s play behaviour
when they played on the grassy area
near and around the structure.
The comparison revealed a number of
ways in which the playground structure
benefited children’s social, cognitive

and language behaviour. The secondary goal of the study was to report on
the influence of activity panels on children’s play behaviour. Activity panels
are a common addition to KOMPAN play
structures, and are intended to provide
children with additional opportunities for
learning, both during free play and during adult-led educational activities.
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The study
Study Participants
Four 3-year-olds (two girls and two
boys) from a typical Danish preschool
participated in the study. Table 1 displays each child’s casestudy pseudonym with gender and age. On four
different days, all four children were led
outside to a grassy area where a threeplatform play structure was set up. We
told the children that they were allowed
to play on the play structure, but they
were not told that they had to play on it.

Table 1: Participants
Name
Jesper
Marie
Bertel
Sanne

Gender
Male
Female
Male
Female

Age
3;5
3;3
3;7
3;8

The play structure
The play structure employed in this
study was a prototype based on
KOMPAN’s new Moments Mini series,
which is a series of play structures built
specifically for children aged 1-4 years.
The prototype employed in this study
consisted of three platforms connected
via a hanging bridge and an inclined
bridge respectively (Figure 1). The play
structure had typical playground activities such as a slide and a fireman’s pole,
and was further enhanced with three
activity panels designed to present children with additional engaging play opportunities. Panels make use of the play
structures wall space, turning them into
activities and objects that children can
interact with and use in their play. The
three panels employed here were (1) a
panel with manipulatable sand cups, (2)
a panel with an abacus, and (3) a panel
with a window (Figure 2).

The sand cup panel has two cups that
can be filled with sand or water and
moved along tracks, allowing the child
to position the cups one over the other,
and pour a substance from one cup to
the other. This panel trains children’s
fine motor skills, cross-coordination,
and encourages learning of the effects
of gravity. Because the playground
structure was placed on grass for practical reasons, we positioned buckets of
sand next to the sand cups before commencing each observation. The abacus
panel has an abacus consisting of ten
counting pieces placed on two rows,
and is intended to facilitate children’s
use of numbers and counting in free
play. The window panel is a circular
window designed to encourage social
interaction between children on and off
the play structure. All three panels were
in child height and were manipulatable
from both sides.

A Mini play structure was a good choice for evaluationg the
value of play structures on children’s development. we designed
the structures to be perfectly ageappropriate in terms of size and
scaling, and the learning panels provide a lot of extra play value.
- Cathirne Lüttge, designer on MOMENTS Mini

Figure 1: Moments Mini play structure prototype
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Figure 2: The sand cups, abacus and window panels as seen from the child’s perspective (go-pro camera)
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Procedure and analysis
On each observation day, the research
team selected one of the children to be
the focus child (each child had this role
once). Our team then video-recorded
the focus child’s play using a handheld
camera, and using a go-pro camera that
the child wore using a special harness.
The go-pro camera allowed us to verify
the play behaviour that we observed
using the handheld camera, and it also
produced a high quality recording of the
child’s speech that we used for transcription. Although the children were at
first aware that they were wearing small
cameras, they each quickly forgot it was
there after a few minutes of play.

Play behaviour analysis
We analyzed the play behaviour of
each focus child using two behavioral
measures. The first measure used was
the Play Observation Scale (POS) 6, a
validated measure that codes children’s
play behaviour in terms of social7 and
cognitive play behaviours8,9. Children’s
play is often fast paced, and play behaviours can change rapidly. To account
for this, the POS codes children’s play
in 10-second intervals, which allows
us to quantify social and cognitive play
behaviours over time. To assign a score
to a 10-second interval, the investigator
first determines what type of social play

behaviour is occurring based on three
options: solitary play, parallel play, and
group play. Then, the investigator categorizes the play behaviour in terms of its
cognitive type, which includes constructive play, exploratory play, functional
play, dramatic play and games play. The
social and cognitive play classifications
are described in more detail below.

Definitions of social and cognitive play behaviours
Social play behaviours
•
Solitary play:
The child plays alone, paying
little attention to other children.
•
Parallel play:
The child plays independently, but alongside another
child.
•
Group play:
The child plays with other
children.

Cognitive play behaviours
•
Functional play:
Play which centers around enjoying the physical sensation that
a certain activity provides, e.g.
sliding.
•
Constructive play:
Manipulating objects to create something, e.g. building with Lego.

•

•

•

Explorative play:
Focused examination of an object, e.g. examining stones on the
ground.
Dramatic play:
Symbolic, pretend play, e.g. playing doctor.
Games:
Playing games that have rules,
e.g. hide-and-seek.

Language analysis
In addition to the social and cognitive
play analysis, we also conducted a linguistic analysis of each child’s speech
during the recorded period of play. To
do this, each child’s mean length of utterance (MLU) was calculated to give
an indication of the complexity of the
child’s language skills. MLU is an average count of how many morphemes
(the smallest speech unit) a person’s
utterances contain, and in children it is
an indication of their language development.

The MLU in itself only tells us about
the complexity of a child’s speech, but
it does not tell us how much the child
speaks over time. In order to investigate
this, we also calculated the focus child’s
average MLU and average number of
utterances during play on the play structure, and compared the results with play
on the grassy area.

Understanding the MLU
The MLU is calculated by averaging the number of morphemes in a
person’s utterances. An utterance
such as “one cat” contains two
morphemes, as both words cannot be reduced to smaller parts,
whereas “two cats” contains three
morphemes. The suffix -s is a
separate morpheme that adds information about the word cat (that
there are more than one).
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Key findings for primary goal
Children’s cognitive play behaviour
changed on the play structure
Based on the comparison of the children’s play on and off the play structure,
we observed that three out of four of the
children showed clear changes in cognitive play behaviour when they played
on the Moments Mini play structure. For
two of the children, the play structure
facilitated increases in dramatic play
behaviours. For Bertel, 8% of his play
was dramatic on the grass, whereas this
number increased to 39% on the play
structure. An even larger increase was
observed in Sanne. For her, 20% of her
play was dramatic when playing on the
grass, but this increased to 75% when
playing on the play structure. Thus for
these two children, the play structure
appeared to facilitate dramatic play in a
substantial way. Dramatic play is moreover known as a more cognitively advanced form of play, because it requires
the child to use symbolic thinking8.
Marie’s play behaviour changed as well,
but with a different pattern emerging.
Marie was a shy child, and she followed the play behaviours of her friend,
Jesper, to a large extent. Off the play
structure, this led to a mix of play types,
but also a great deal of onlooking and
unoccupied behaviour as she waited
for cues from Jesper. On the play structure, however, she attended far less
to Jesper, and engaged exclusively in
functional play. Instances of her wanting
to do tricks and get the attention of the
adults also occurred here. In short, the
play structure evoked more independent
play in Marie.
Jesper’s cognitive play behaviour remained stable both on and off the play
structure. He engaged nearly exclusively in dramatic play on the grassy field,
and included the play structure in his
dramatic play when he was on it.

Play structures appear to
promote more independent
and confident behaviour in
shy kids
- Justin Markussen,
KOMPAN Play Institute

The complexity and amount of speech was higher on the play structure
The play structure facilitated an increase in use of speech in all the chil6

dren. On average, the children’s average number of speech utterances per
10-second interval increased from 0,91
to 1,13, which is approximately a 20%
increase (Figure 3).
In addition to an increase in frequency
of speech utterances, the children’s
utterances were also more complex
when they played on the structure. The
average MLU was 2,21 when children
played on the grassy area, and 2,68
when they played on the structure
(Figure 4). This indicates that play on a
play structure facilitated more complex
language use.
The finding that playing on the structure
increased speech frequency and complexity in the children indicates that play
structures can have a role in facilitating
language development, which is a key
area of development in this age. The
finding is likely related to the increase
in social interactions between children
when they are in closer proximity to
each other, which the play structure facilitated. One of the early childhood educators from the preschool commented
that the play structure encouraged the
children to play together in groups.

Figure 3: Children’s number of utterances on

Benefits of the play structure
strongest for least developed child
Changes in play behaviour were most
salient for Bertel, who had the lowest
MLU (the least developed language)
amongst the four children. In terms of
social play behaviour (Figure 5), most
of his play off the structure was solitary – only 27% of his play was group
play. However, when playing on the play
structure, group play become his dominant social play behaviour, accounting
for 61% of his play behaviours. Similarly,
we found a substantial contrast between
his cognitive play behaviours on and
off the play structure (Figure 6). Off the
structure, he engaged mostly in functional play (86%), with very little dramatic play (8%).
This changed on the play structure, with
functional play falling to 56%, and dramatic play increasing to 39%. In short,
the play structure appeared to facilitate
more socially and cognitively advanced
behaviours in Bertel. This finding is of
special significance, as Bertel appeared
to be less developed than his peers in
terms of language and play behaviour.

Figure 5: Social play behaviour for Bertel on

and off the play structure
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Figure 4: Children’s mean length of utterance on and off the play structure
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Figure 6: Cognitive lay behaviour for Bertel
on and off the structure
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Key findings for secondary goal
The influence of activity panels on
children’s play
Our analysis of children’s interactions
with the panels revealed interesting,
but differential influences. The sand
cup panel encouraged a great deal of
functional and exploratory play at the
solitary and parallel level. Functional
and exploratory play are often considered to be less advanced forms of play
compared to dramatic play, because
they do not include the aspect of symbolic play. However, in instances requiring increased levels of concentration,
exploratory and functional play are in
fact signs of a highly engaged child11. In
the same way that a child constructing
something with Lego may work independently and with great concentration,
we found that the sand cups required
considerable focus of the child to manipulate and maneuver them. In all the
children, we observed how they even
stopped speaking when using the sand
cups due to their high level of concentration.
Our analysis of the abacus panel
found that it encouraged spontaneous
counting in the children. For example,
Bertel, as he was going by the abacus,
stopped suddenly and began counting
as he manipulated the counting pieces.
Interestingly, the abacus appeared to facilitate his counting of numbers that he

still had not yet mastered. We recorded
his speech as he manipulated the
abacus counting pieces: “Ten, eleven,
twelve, thirteen, fourteen, fifteen – thirteen, fourteen, fourteen.”

Activity panels are not
only additional play value to children - they are
also instructional tools
for educators
- Justin Markussen,
KOMPAN Play Institute

The window – although not manipulatable – was used in two ways. Either
children used it as intended and interacted with each other through the
window, or they used it symbolically in
dramatic play, pretending for example
that it was the steering wheel of a ship.
We were surprised to see how popular
the window was with the children, but it
also reaffirmed for us the importance of
testing and observation when developing play equipment, as it can be difficult
to predict (even with decades of experience) exactly how children will use play
equipment.

Educational applications of the
activity panels
The activity panels did not only figure
into the children’s free play. The preschool’s educators also used the panels
actively in their educational activities.
For example, the children did not at first
know what the abacus was, and what
it could be used for. The educators
capitalized on this lack of understanding, and instructed the children on how
to use the abacus, the results of which
were clearly reflected in the way Bertel
spontaneously used the abacus as described above. Educators described to
us a number of other learning moments
facilitated by the activity panels. On the
social level, for instance, the sand cup
panel gave educators the opportunity
to instruct children on turn-taking and
cooperation. The panel has room for up
to two children, which resulted in occasional, short-lived conflicts over whose
turn it was. Educators used these
opportunities to instruct children on
cooperation, controlling their feelings,
resolving conflicts, being considerate,
and so on. These are essential aspects
of a child’s social development and socialization.

Conclusion
This exploratory observation study
found that a high quality play structure designed specifically for its user
group facilitated changes in children’s
social and cognitive play behaviours,
as well as increases in language use.
Changes in play behaviour were differential depending on each child’s
characteristics, but increases in dramatic play were common. Increases in
language use and language complexity
were observed in all children regardless of the child’s developmental level.
Furthermore, the child who was least
developed of the four children displayed
the most salient changes, with both
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social and cognitive play behaviours becoming more complex.
In addition, we found that the activity
panels were successful in facilitating
changes in play behaviour. One of the
panels encouraged concentration, fine
motor skills and critical thinking, another
encouraged spontaneous counting, and
the third encouraged dramatic play and
social interactions.

This study contributes to our knowledge
of how play equipment can benefit
children’s development, an area that
receives little attention in scientific
research. Our study provides clear indications of the benefits that well-built
play equipment can provide children,
and these results can help guide stakeholders in a number of questions related
to playground equipment procurement.

Children look to the play equipment because there they can
play in groups. That’s when it’s really fun for them.
- Jeanette, early childhood educator from the preschool
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