
Interacting with Trees: Designing an Interactive
Playground Installation

Jonathan Adam
KTH

Stockholm, Sweden
jadam@kth.se

Adrian Latupeirissa
KTH

Stockholm, Sweden
ablat@kth.se

Nicola Marcon
KTH

Stockholm, Sweden
nmarcon@kth.se

Figure 1: Installation nodes

ABSTRACT
Trees are a common element inmany playgrounds in Sweden,
and are therefore a good starting point to consider creating
systems for play which integrate well into the natural en-
vironment. We design a set of objects which can easily be
attached to trees, and which invite children to explorative
play. Through pressing buttons, playing children can elicit
immediate auditory feedback from the "tree nodes," as well as
manipulate a more complex soundscape of musical loops. An
open-ended user test with a group of young children revealed
some of the effective and faulty aspects of the system, and
provided insight into the potential for digital interactions in
the physical landscape of play.
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1 INTRODUCTION
Access to a natural environment can play an important role
in children’s emotional, social and physical development
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[15]. Playing in a natural setting can lead to an increase in
confidence, independence and development of motor skills
[9, 10] and can awaken children’s imagination [22]. Play-
grounds designed in a natural setting also promote more,
and more variegated, types of play than playgrounds in a
more synthetic design[3, 25]. Childrens’ love of nature (bio-
philia) is an important human-developmental property that
educates children to develop a bond with the world around
them[24]. However, children are spending less time outdoors
than previously, replacing outdoor play with largely seden-
tary activities [11]. Playgrounds that enhance their play with
digital aspects may help counteract this trend and encourage
children to play outside more[18].
This project aims to create an outdoor playground in-

stallation in a natural setting to promote explorative play.
Previous research has established sound to be an effective
way to foster continuous and recurring engagement[13]. We
develop a system involving sound feedback from objects that
are designed to complement the natural outdoors setting. In
the design of these objects, children’s feedback is essential
for the improvement of future iterations[12]. To elicit this
feedback, and to assess our system’s potential for explorative
play, we conduct a short user evaluation at a kindergarten
in a Stockholm suburb.
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Interactive playgrounds
Combining interactive elements with traditional forms of
play introduce new ways of encouraging the social and phys-
ical benefits of play [4, 18, 20]. However, not every inter-
vention is as successful or engaging[18]. Sturm et al. have
proposed a set of guiding heuristics for designing mean-
ingful interactive experiences for play: social interaction,
challenge, simplicity, goals and feedback [21]. These heuris-
tics should come together in ways that enable open-ended
play, in which the children are able to define and develop
their own games and play activities with the affordances of
the digital systems [3, 8, 17, 20]. As playgrounds promoting
the natural setting already help in fostering creative and
diverse play [22, 24, 25], projects have focused on merging
digital approaches to encouraging play with integration of
playground installations in the existing natural landscape
[3] or using natural elements [17].

Sound interaction in public installations
There has been an extensive research into installations in-
volving sound or music interaction, often in the context of
museum exhibits[14, 16] or art installations[23]. Bilda et al.
has proposed an engagement model for how users interact
creatively with these installations, where audience engage-
ment is created through a set of interaction modes where ex-
pectations and outcomes may change in surprising ways[5].
These public installations should respond immediately to
initial user action[14], but should also increase complexity
over time in order to maintain and further user interest [1, 2].
Playgrounds have also proven a productive area to re-

search sound interaction. A proper use of sound has fos-
tered long-term engagement with play[13], and integrat-
ing music in play has been credited with increasing con-
centration, creativity and the ability to self-regulate emo-
tions amongst children[19]. Design projects have recast tra-
ditional playground installations into collaborative musi-
cal instruments[6] or designed new interactive installations
specifically to encourage active listening[7].

2 INSTALLATION DESIGN
Physical Design
The installation consists of five identical objects, the nodes
(Figure 1). Each node is made up of two components, both
attached to the same tree: a wooden box, about the size and
shape of a birdhouse, decorated at the front with a stylized
engraving of an owl head; and a large circular wooden but-
ton, affixed underneath this box, with a stylized icon inviting
users to press it. The box houses a Raspberry Pi, a power
supply and two USB-powered speakers, which are positioned
so as to emulate the eyes of the owl in the design (see Figure
2.) The button connects to the box by a cable, on which a

small LED light in a bright color is also hung. Two aspects of
the physical design commanded particular attention. Firstly,
the box attaches to a tree with a belt, making its placement
highly configurable while still being safely firm as well as
non-destructive to the surroundings. Secondly, the button’s
design highlights its inherent clickability, from its dimen-
sions and placement to the satisfying click it produces.

Figure 2: Physical Design

Sound Interaction
Sound plays two important roles in this system: firstly, it
should respond instantaneously to a user’s action in order to
foster a close interactive connection; and secondly, it should
encourage interactions of sustained interest in order to keep
children entertained over longer periods. We designed a sys-
tem that both featured immediate responses to one-time
events by the user, but also contained rules that could en-
courage creative choices or certain kinds of games.

Sound Design. There were two layers to the sound design
of the installation: the instantaneous sounds upon pressing
the button, and a set of loops that could be triggered by these
button presses.

For the immediate sonic feedback, each button would trig-
ger a different vibraphone note from a pentatonic scale an-
chored on C. This timbre and tonality combination allows
each button press to be an acoustically distinctive event,
while sounding generally pleasant when played in unison.

Each tree was also assigned its own musical loop, initially
triggered by the same button press but continuing beyond
the point of initial interaction. The loops varied in duration
and instrumentation (harp, voice, marimba, brass chords
or percussion) but all were focused too on a C pentatonic
tonality and were all structured generally in terms of an
evolutionary cycle between a sparser and denser texture.
The composition of these loops aimed to ensure interest-
ing musical results occurred no matter what combination
played at any time, and in what phase relation. Furthermore,
each loop’s musical content was supposed to be open-ended

2



Interacting with Trees: Designing an Interactive Playground Installation 7, December 2017, Stockholm SE

enough so as to incite musical responses (through imitation,
or "jamming" with the loop) from the users.

Design of the Sonic Interaction. While the instantaneous
sonic feedback responds to the event of the button pressing,
the manipulation of loops relies on keeping track of the
frequency of button presses. The system keeps track of a
running count of button presses per node, which resets once
one of the nodes accumulates ten presses.

Three rules define the behavior of the system:

(1) When pressing a button on a node which is "silent," its
default loop begins playing.

(2) When a node’s button counter hits 10 (before all oth-
ers), it "absorbs" the loops of another node; the loops
fade out from that other node and fade into the sound
output of the "winning" node.

(3) However, if the "winning" node has already absorbed
more loops than any other node, it does not absorb
another node’s loops. Instead, it "self-destructs" and
fades out all of its loops.

These three rules foster competition between users at dif-
ferent nodes (who can win over the sound), allow users to
explore various combinations of sounds (by giving them a
way to bring loops together or separate them), and encour-
age moving between the nodes (by limiting the efficacy of
"staying" put at one node).

Technical Implementation. Each node housed a Raspberry
Pi which stored all the sound files used in the system locally.
A Python script listened both for button presses - which
would trigger the immediate response sound, and send a
message out to a server - and for incoming trigger messages
detailing which loops to play or stop. One Pi acted as a server
on thewireless network, collecting the button pressmessages
from the nodes, processing this information according to the
system rules, and broadcasting out trigger messages to the
specific nodes about the loops to start and stop.

3 EVALUATION OF THE SYSTEM
Method
After building a prototype of a network of five tree nodes,
we conducted a small informal user evaluation at a school in
a Stockholm suburb. With a minimum of instructions and
with the encouragement of their teachers, nine children aged
two to five tried out the system for approximately 30 min-
utes (Figure 3). We made observations of their interactions
and behavior during the test, and collected video footage.
Afterwards, we conducted a small group discussion with the
children afterwards to gauge their responses to the system.

Figure 3: Informal user evaluation

Results
The children exhibited a range of behaviors towards the sys-
tem. They seemed driven by curiosity as to what sort of
auditory responses they could elicit from each node. Once at
a node, the children tended to stay there for a while, listening
to the sounds several times and trying out different ways of
pressing the button. Small groups would assemble around
each node, with one child encouraging the other to try dif-
ferent things. Occasionally, children would reach to above
the button and try to touch or interact with the speaker box.
Children moved between nodes from time to time, but spent
most of their time at one specific node. Some children would
go from node to node and eventually head beyond the area
where the nodes were hung; these walks would begin as if
in search for another node, but would evolve into the chil-
dren becoming interested in another feature of the woodland
landscape.

In the subsequent interviews, the children expressed posi-
tive responses to the installation and stated they would like
to try it again. (One child voiced this opinion again later in
the day to the teachers.) The children described the installa-
tion as consisting of buttons that made music, or that made
different bird sounds. They responded that they had ran be-
tween the nodes, and had tried interacting with all of them
- two facts that did not bear out in our observations. Both
during the test and in the interview, some expressed they
had a favorite node, either due to the sound content or due
to the physical appearance (i.e., the color of the LED light).
Both observations and interview responses agreed that most
of the play was done on a relatively individual basis, with
some collaboration between two or three children at a time.

4 DISCUSSION
Evaluating the Physical Design
The physical nodes elicited positive responses from the chil-
dren, and curiosity from passersby of all ages. The owls on
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the boxes captured the children’s attention even before the
test began. The buttons, also, proved enticing. Their size,
placement and tactile feedback encouraged the children to
try various strategies and listen for the results. The major
area of improvement in the physical sense would be to cre-
ate a more distinguished individuality for each of the nodes.
Even something as simple as the color of the control LED
proved to be a point that children could gravitate to or away
from. By designing each node to have its own visual iden-
tity (perhaps linked to certain wildlife) children can develop
more intense responses to these objects, and make more
associations with the sounds that they make.

Another aspect to investigate is the relative placement of
the nodes and their relation to the overall landscape. We had
placed the nodes relatively close to each other in an attempt
to have the different sound sources interact with each other.
In their play, children did not confine themselves to this
circle of nodes, but went further afield - ostensibly to search
for other nodes to play with. One advantage of our design
is that the nodes are easy to install at a variety of heights
and locations; it would therefore be easy in future tests to
examine how variability in height and spread of the nodes
affects how children play with the installation and with the
landscape at large.

Evaluating the Sonic Feedback
During the user evaluation, the effect of the looping mech-
anism did not fully manifest, and towards the end of the
session it seemed like the loops were not even playing at
all. It was unclear whether this was a technical malfunction
or whether the system’s rules produce this behavior with
the volume and frequency of the button presses during the
user test - which was far greater than the tests we conducted
in the lab. In either case, more significant stress-testing in-
lab would ensure more predictable behavior in vivo, which
would have allowed us to test the system as we envisioned
it.

This relative unpredictability of the sound looping mecha-
nism may have contributed to the children being far more
interested in the concrete sonority of the nodes individually
rather than how they were all linked together. One conclu-
sion to draw from this is that the sounds featured in an
installation like this should not be arbitrary, and it would be
instructive to try a number of different options. How would
the response be different if the sounds were not as musical,
but more derived from the natural soundscape? Or what if
the sounds were in some way generated by the children?

The lack of engagement with the rules-based looping sys-
tem has explanations beyond the technical shortcomings
explained earlier. On a design level, we can question both
whether the process itself was obvious and whether there
was enough of a built-in reward to engage with it. Visual

cues and a more competitive set of rules could enhance the
experience of playing the game. However, the user test’s
results indicate how sound in itself could provide gratifica-
tion to the children. It might therefore not be too much an
impediment that the loops are more obtuse, as long as they
remain interesting to listen to, and as long as there are still
other elements of the system (in this case, the instantaneous
feedback) that users do feel strongly in control of.
One note to point out is that the system was designed

with five- to ten-year-olds in mind, but tested with two- to
five-year-olds. Further tests could investigate how different
age demographics respond to this system, and whether the
focus on the actual sound is common to all age groups or
more salient among younger children.

Practical Concerns
This project encountered some complicating factors due to an
unclear collaboration with a third party. Initially, we thought
to solve the networking issues in our installation using an
external company’s platform. However, it became appar-
ent that their software was not readily configurable to our
needs, and there were significant delays in acquiring the
requisite hardware components to set up the platform. Tech-
nical dead-ends are a mainstay of these kinds of projects,
but this experience highlighted how this mundane event
had far-reaching consequences on the overall result of the
project. At a late stage in the process, we had to revise our
approach to networking and to the physical design of our
nodes. Furthermore, moving away from the company’s plat-
form in favor of our own meant that some of the technology
developed in this project will not be easily transferable to
future work, which will use the company’s platform. This
project has highlighted how these types of technical collab-
orations are not a merely practical decision, but in fact act
as another design parameter, bringing forth its own benefits
and constraints.

5 CONCLUSION
Our installation design proved easy to integrate in the out-
door playscape, and elicited positive responses from the
children who played with it. Its physical realization of the
nodes catalyzed the children’s imaginations and encouraged
them to interact with the buttons, and the sounds were en-
ticing enough to spur on continuous interaction. All sounds
received positive comments from children, but it was the
sounds that immediately responded to a button press that
kept children engaged with the nodes.
The sonic interconnectedness of the nodes was not a de-

sign feature that children demonstrated a strong response
toward. Though sound works well as an immediate feedback
system in this interactive outdoor setting, further user tests
would be necessary to figure out to what extent the system’s
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behavior is or is not appealing. Iterating over various princi-
ples of how to structure the gameplay over these networked
nodes could lead to a set of design principles for working
with sound in networked multi-output settings.
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