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ABSTRACT 
Three different design research topics are presented in this 
article: how to design social and active play for teenagers, how to 
design for open-ended and emergent play, and how to evaluate 
interactive playful installations in situ. The Wiggle the Eye 
installation, five interactive wiggle benches and a central lamp, 
was iteratively developed and evaluated with more than 1000 
users, at two high schools, one university and a design festival. 
The installation succeeded in inviting teenagers to play in a 
social way, yet the interaction design proved challenging: 
uncoordinated mass usage and a variety of external factors 
influenced the exploration and discovery process for the users. 
The presented insights serve as advice for everyone designing for 
teenagers, public spaces or playful interactions. 

Categories and Subject Descriptors 
H.5.2 [User Interfaces]: Interaction styles (e.g., commands, 
menus, forms, direct manipulation), User-centered design. 

General Terms 
Design, Human Factors. 

Keywords 
Playful interactions; interactive installations; teenagers; public 
play; design research; in situ evaluations.  

1. INTRODUCTION 
Imagine a high school; hundreds of teenagers walking out of the 
classrooms, sitting down to enjoy their lunch break. Talking, 
laughing, discussing the newest app. How can we design 
something that seduces them to move around and play? How can 
we create a playful experience that is enjoyable day after day, 
for all types of teenagers? And, how can we study such a design? 
How to implement, evaluate and analyze an interactive system in 
such a dynamic environment? 

The previous section sketches our design research interests. We 
are intrigued by three design research topics: 
- Designing social and active play for teenagers. We want to 
design public installations that seduce teenagers to start playing, 
in a social and physically active way. We try to reduce the 
amount of passive sedentary moments during an average day, by 
inviting them to play and interact with peers [18]. The design 
challenge is how to design an installation specifically for 
teenagers, and to create a playful activity that connects to their 
daily life and interests.  
- Designing for open-ended and emergent play. Open-ended play 
is play without predefined (game) rules, where players create and 
play with rules, meaning and interpretation [27]. We believe that 
open-ended play is suitable for all types of players, and can 
provide sustained and recurrent motivation for playing. How to 
design for this open play, and how to evaluate this type of play, 
are main questions for our research group. 
- Evaluating interactive playful installations in situ: in order to 
understand playful interactions, they have to be evaluated with 
large groups of users, in real world situations. We try to optimize 
how we can study interactions that we cannot predict beforehand, 
interactions that are influenced by countless conditions - all the 
external and internal factors of an interactive complex system in 
a real world situation with users [15]. 
In this article, we present our ‘lessons learned’ about all three 
design research topics. We describe our iterative process for 
creating and studying an open-ended playful installation for 
teenagers, which we implemented at high schools, and evaluated 
with more than thousand users. We created an installation of 
wiggle benches for a schoolyard, accompanied by an interactive 
street light. Using sensors, vibration modules and the street light, 
we invited teenagers to explore, wiggle and play with the 
installation. We observed and evaluated their actions and 
iteratively explored multiple interaction designs on different 
locations. This process was iterative and extensive; we present 
the results and insights on a holistic level, in order to 
communicate an overview of insights and generalizable lessons 
learned. Due to space considerations, we cannot go into full 
detail for every iteration and evaluation; we want to take the 
reader along through this entire process, instead of diving into 
the - also interesting - details. 

In this article, we first present related work on interactive 
designs for social and physical play, open-ended play and 
methodologies for in situ evaluations of such interactive 
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installations. Following this, we explain our design research 
process and the specific challenges for designing and evaluating 
playful interactions for large groups of users in public areas. 
Then, we present the physical design of the installation, and 
more extensively the six iterations of interaction designs. We 
only report the evaluation results and insights on a holistic level: 
what did we learn in general about teenagers, public play, and 
this type of design research. Lastly, we make a few general 
conclusions, followed by a brief discussion. 

2. RELATED WORK 
2.1 Design Research for Playful Interactions 
Using (insights from) play and games in design research is an 
emerging trend in the HCI community, and simultaneously the 
Game Research community is approaching the HCI philosophy 
more and more [e.g. 4, 5, 9]. The overlap of these disciplines has 
resulted in a large variety of design research fields: serious 
games, persuasive games, playful persuasion, and so on; 
accompanied by tools such as PLEX cards [10] and Lenses of 
Game Design [17]. 
In this large multi-disciplinary field, our research group focuses 
on Playful Interactions: designing and evaluating interactive 
objects and installations that use playful mechanisms to make 
people more socially and physically active [2]. We believe that if 
we successfully invite people to play in an open-ended and 
emergent way, then we can use this playful action to inherently 
achieve side-goals. In our group, we have explored and 
implemented this vision in many contexts: social interaction for 
elderly [16], physical activity for teenagers [25], social and 
physical play for children [28], and so on. Well-known examples 
that match our vision, by other designers and researchers, are the 
Interactive Slide [19], the Swing Scape [7] and the Piano 
Stairs[13]. These examples all use playful mechanisms to 
stimulate physical and social play.  
We have gained three main insights from this related work: (1) 
the importance of inviting the user to start playing, combined 
with the trigger for performing the actions that we aim at. (2) 
Allowing and stimulating freedom in choice, so that users can 
and will create their own path, rules and goals. And (3) the 
awareness that different player types and social contexts result in 
differences in how people (want to) play. These insights are 
important when designing for playful interaction and have been 
used in the design of the Wiggle the Eye installation.  

2.2 Design Research for Teenagers 
Teenagers were, until recently, a mostly overlooked target group 
in the HCI community. In the last years, more attention has been 
given to this group, for example in several workshops [1, 6] and 
in publications [e.g. 14]. Our research group has published 
various articles about design research for teenagers, such as [20, 
24]. 
Youth development psychology can tell us more about what 
interests teenagers. Youth from 12-16 is in the middle of the 
adolescence, the transition between childhood and adulthood. In 
this period, the teenagers rapidly develop on a physical, 
cognitive, emotional and social level, initiated by the puberty [3]. 
The cognitive, emotional and social changes focus among others 
on exploration and development: self-reflection, identity 
development, self-concept and self-esteem are important topics, 

in addition to the need for autonomy, the forming of cliques and 
crowds, and the strong peer conformity and pressure. The 
teenagers explore, define and develop their own identity and 
their relation with others [3]. Daily activities and interests for 
teenagers confirm this; hence, when designing for teenagers it is 
important to create activities that connect to their daily life. In 
previous publications, we have sketched how to do this [e.g. 23]. 
In this article, we continue to improve these previous insights: 
we designed especially for teenagers, in the context of their real 
life.  

3. DESIGN RESEARCH PROCESS 
In our work, we follow a design research approach. We go 
through various iterations of design, evaluation and analysis; this 
process leads to rich, qualitative and situational insights [8].  
As we focus on open and emergent play, we intentionally do not 
define any (game) rules for our playful installations beforehand. 
This creates an extra challenge: how to make design decisions 
that influence but do not explicitly direct user behavior? In 
previous work, we have proposed a link between design 
parameters and the emergent events that arise during interaction 
[15]. A designer can ‘turn the knobs’ by changing certain design 
parameters. These parameters then influence what happens at the 
emergent level. In our design research process, several ‘turns of 
knobs’ and their effect were explored to begin to understand how 
to design for emergent play.  
Another challenge is the real-life context we design for. This 
requires practical thinking, flexibility and improvisation skills. 
We aim for our playful installations to become part of the 
everyday routine of teenagers at their high school, so we have to 
test them in situ. In this way, we were also able to focus on 
longer-term experiences with our installation, going beyond the 
initial novelty effect.  

Evaluation of a multi-user installation in a real-life context 
provides yet another challenge: what is the optimal way to collect 
the relevant data, during a longer-term evaluation. The approach 
we used was inspired by similar studies, such as the work of 
Nielsen [11] and Peltonen [12].   
The combination of these challenges asks for an iterative process 
with many explorations and evaluations, involving a large 
number of potential users. In this paper, we present the overview 
of our iterative process. We believe that, in the limited space we 
have, it is most important to discuss all iterations with the 
insights we gained and the progress we made along the way. 
Therefore, in the next sections we will only briefly describe the 
physical design and development of interaction designs, and 
focus on the qualitative results and insights. 

4. INSTALLATION DESIGN 
In this section, we will discuss the design and development of the 
physical installation. 

4.1 Ideation & Concept Development 
In order to formulate design requirements, we conducted user 
research: literature review, observations at schools and focus 
groups with teenagers [23]. This resulted in the following design 
requirements. 
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Design an installation that: 
• Connects to the teenagers’ daily life and activities: play 

with the installation should have a low-moderate 
intensity, allow social interaction, and fit in with the 
‘relaxing and hanging around’ during the lunch break.  

• Keeps renewing curiosity: triggers and possibilities for 
exploration should be renewed every week, to make 
users curious about the installation time after time.  

• Allows open play: teenagers differ in their type of play, 
activity level, group composition, and so on. An 
installation that allows open play can cater to different 
types and styles of play, and therefore attract more 
users.  

We closely integrate research and education in our universities: 
students receive design briefs and coaching based on our 
research projects. In the last years, students created over fifty 
concepts and prototypes [25]. Two of these concepts inspired us 
for this specific project: the Sway’It [21], a balancing seat that 
changes color depending on the user’s actions, and the Teaseat 
[22], a set of connected seats where wiggling on one seat results 
in vibration and tilting of the other seat (see Figure 1). We were 
inspired by the combination of ‘active sitting’, social interaction 
and playfulness in these concepts.  

After various creative sessions, we created the concept for our 
installation, called ‘Wiggle the Eye’. Wiggle the Eye is an 
interactive installation that consists of multiple wiggle benches 
and one central interactive streetlight (See Figure 2). Teenagers 
can sit on the benches, and can wiggle while sitting, standing or 
jumping. Each bench contains a sensor and vibration motor, and 
responds to the users’ actions; additionally, the user’s actions 
also influence the other benches and the streetlight. 

4.2 Design of installation 
The concept was further developed through creative sessions and 
feasibility studies. Eventually, a first demonstrator for the seating 
element was developed: a wooden seating element on two 
springs, with an accelerometer and a vibration motor inside (see 
Figure 3, left). The streetlight started as a ‘moving head’ disco 
lamp: a lamp that resembles an eye, can rotate and tilt, and has 
different lighting options (Figure 3, right). Physical activity on 
the bench, such as wiggling, was measured by the accelerometer. 
This activity was translated in vibrations of the bench, and a 
response by the lamp. 
We explored interaction possibilities and technology 
requirements with this first prototype, in order to create the 
requirements for the final installation design. 
The final Wiggle the Eye installation (see Figure 4) consists of 
five wiggle benches with different sizes (3 small and 2 large). 
Every bench has two spring elements; an accelerometer that 
measures wiggling activity; a vibration motor that can vibrate 
continuously or with slow or fast pulses and a microcontroller 
that controlled the vibration engine and accelerometer. A central 
street light completes the installation: a five-meter high 
streetlight pole with on top a moving head disco lamp. The lamp 
is controlled by another microcontroller that defined position, 
color and intensity of the light. Each bench and the lamp 
contained an XBee module for wireless communication. 

Figure 2. Concept sketch of Wiggle the Eye prototype. 
 
 
 
 
 

Figure 3. Left: One of the wiggle benches, containing a 
vibration motor and accelerometer. Right: Central 
street light, with a moving head lamp and variable 

light output.  
 
 

 
 

Figure 4. The Wiggle the Eye installation, five 
interactive wiggle benches and a central street light. 

 
 
 
 

Figure 1. Two prototypes for ‘active sitting’. Left: 
Sway’It by Fens. Right: Teaseat by Al Abdeli, Janssen, 

Kersteman and Scheffer.  
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5. DESIGN OF INTERACTIONS
In an iterative process we developed a total of six different 
interaction designs.

The software embedded in the Wiggle the Eye installation 
enabled us to program different interaction behaviors. Input 
parameters were (for each bench): ‘is bench wiggling’, ‘duration 
of wiggling’, and ‘duration of non-wiggling’. Output parameters 
for each bench were vibration (short pulses, long pulses, 
continuous), and for the lamp ‘position of light (aiming at bench 
/ inside lamp / ground)’, ‘color of light’, ‘intensity of light’, and 
‘pattern of light’.

All the interaction designs use the input and output parameters in 
a different way, in different spatial settings and contexts. Figure
6 and Figure 7 (on the next pages) show all six interaction 
designs: installation setup, a photo, interaction design, scenario 
of use, evaluation context and evaluation setup.

The six interaction designs vary on many design parameters; 
three important ones are Control (how do players influence the 
system), Dynamics of Feedback (how instant is the feedback 
from the system) and Focus of Feedback (where is the feedback 
visible) (See Figure 5).  

We distinguish the following aspects:

Control: individual & collective

In individual control, wiggling on one of the benches influences 
the system. In collective control, the actions on all benches 
together serve as input for the system.

Dynamics of Feedback: immediate & complex

Immediate feedback provides a direct and clearly perceivable 
result of a player's actions. Complex feedback delays this result, 
or integrates it in a more complex or ambiguous outcome. 

Focus of Feedback: local & global

Local feedback is feedback focused at a specific location. Global 
feedback is not focused at a certain location, and is intended as 
output for all users. 

Some interaction designs use both aspects of a parameter; e.g. in 
‘Joystick’ a user can control one parameter of the lamp directly, 
which is individual control, but multiple users together can 
cooperate to control multiple parameters of the lamp, which is 
collective control.

6. EVALUATION OF WIGGLE THE EYE
Each iteration was evaluated with users. In this section, we 
discuss the results of these evaluations in two ways: brief specific
insights for each interaction design iteration and general insights 
for the designed installation as a whole. 

In the evaluations we used a combination of covert observations, 
informal interviews and group discussions to collect data. The 
overall process of evaluation developed iteratively from a general 
perspective to a more detailed focus. We started with open 
observation schemes, focusing on the interaction and behavior as 
a whole. Collected data was analyzed with this same focus. 
Further on in the evaluation period, we shifted our focus more to 
the group dynamics, the type of play, and the intensity of physical
interactions. As we gained more understanding about play and 
interactions with the installation, our analysis shifted towards 
more focus on these aspects. 

Table 1 presents a summary of evaluation findings for each 
interaction design iteration. Due to space limitations we will not 
discuss the findings of each iteration in detail.

If we look at the evaluations from a holistic perspective, we can 
summarize the following findings: 

Overall, the installation was successful in eliciting social and 
active play. It attracted a lot of attention, users wiggled, 
interacted with each other and enjoyed themselves. During the in 
situ evaluations at high schools, the installation became an active 
sitting area. However, understanding and creating a (correct) 
mental model of the interaction design was sometimes difficult 
for the users. From these difficulties, we gained a number of 
interesting insights.   

As we design for social settings, a lot of users are present at the 
same time. Evaluations showed a lot of mass exploration and 
interaction: multiple users interacting with the installation at the 
same time. In the first interaction scenarios, we focused on 
sequential interactions with one bench at a time (e.g. ‘what 
happens if this bench moves and then this bench’) but we did not 
consider simultaneous collective interactions with multiple or all 
benches (e.g. ‘what if all benches move at the same time’). We 
expected this collective exploration to be somehow coordinated, 
but this did not happen. Instead we saw a lot of mass interaction 
leading to ‘noise’ in the interaction, which did not help the users 
in understanding the installation (i.e. the effect of their actions). 
From this we learned that when designing an interactive 
installation, both individual and collective control (parameter 1)
are of importance. If there is no individual control (as in 
‘Energize me’), the installation is not suitable for individual 
users. On the other hand, when there is no collective control (as 
in all other scenarios), the installation is not suitable for mass 
interaction.

Output modalities should be extremely obvious; otherwise (new) 
users will not notice them. This can be achieved by 
implementing exaggerated and different output modalities. Also, 
these outputs should be both immediate and complex (parameter 
2). An immediate output reaction motivates users to keep
exploring. A complex output reaction serves as a trigger for 
longer & recurrent play. Moreover, both local and global 
feedback (parameter 3) are necessary. Without local feedback, 
users are not supported in understanding the installation. For 
instance, ‘Joystick’ does not incorporate local feedback, which
makes it hard for users to understand the interaction design and 
create play possibilities with the installation. Without global 
feedback social interaction is barely elicited, as feedback is not 
shared among users. For example, ‘Simply Direct Me’ shows 

Figure 5. The six interaction designs vary on the three 
design parameters.
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Interaction two: Wiggle Pong

Interaction design: 
The lamp moves in a semi-circle, from one group of 
benches to the other. If a bench is wiggled while in 
the light, then the light blinks, changes direction and 
moves back to the other group. If the other group 
‘bounces the light back’ again, then the light's color 
intensity and movement speed increase. If nobody 
bounces the light back, then the light turns red and 
the game starts over again.

Evaluation context: 
Three days of free use in university main hall (n=30).

Evaluation setup:
Informal evaluation (observations & interviews & 
group discussion) during:
- sporadic observations during three days of normal 
usage; ±30 observed users

Scenario of use:
Michael and Judy are each sitting on a bench in one 
corner, and Eric is sitting on another. Eric wiggles 
while the light shines on him, and sees that the light 
blinks and moves towards Michael and Judy. They 
wiggle when the light reaches them, and the light 
moves back to Eric. Together, they discover that they 
can play Pong by wiggling at the right moment.

Installation setup:

Interaction one: Tease the Others

Interaction design: 
The lamp moves in circles, from bench to bench. If a 
bench is wiggled while in the light, then both that 
bench and the opposite one vibrate.

Evaluation context: 
Main hall of university, design workshop (n=80), three 
days, during public event (open house) and normal 
opening hours (n=30).

Evaluation setup:
Informal evaluation (observations, interviews & group 
discussion) during:
- design workshop of 45 minutes; 2 groups of 40 
prospective students (from high school)
- guided tours of 5 minutes; 2 groups of 20 prospec-
tive students (from high school)
- sporadic observations during 3 days of normal 
usage; ±30 observed users

Scenario of use:
Rose and Jamie are sitting on opposite benches. 
They wiggle a bit while talking - nothing happens. 
Then, Rose wiggles while the light shines at her: 
now, both benches start vibrating! Laughing, they 
tease each other, and then decide to wait until 
someone else joins them, so they can surprise that 
person by causing a vibration.

Installation setup:

Interaction three: Hey, Who Woke Me
Interaction design: 
In this interaction design the lamp is asleep and 
wiggling on the benches awakens it. The lamp moves 
towards an active bench, and makes that bench 
vibrate if someone is still wiggling while the light is on 
it. If players cause the lamp to move between groups 
without reaching the active bench, then the light 
becomes more irritated. At a certain level of irritation, 
the lamp makes all benches vibrate wildly, and then 
goes back to sleep.

Evaluation context: 
two times one week at schoolyard of school #1 
(n=750).

Evaluation setup:
Three week evaluation at high school #1 (in June):
- daily covert observations during morning and lunch 
breaks
- weekly informal interviews with teenagers
- weekly interviews with caretakers and teachers
- 1st and 3rd week: scenario “Hey, who woke me?”
- 2nd week: scenario “Joystick” (see iteration four)
- last week, final year students not present due to 
exams (±150 students)

Scenario of use:
Eva and Jon sit on the benches, and wiggle a bit. 
Slowly, the lamp seems to wake up, shines towards 
them, and then goes back to sleep. Curious, they 
wiggle harder. The lamp wakes faster this time, and 
makes their bench vibrate. Friends join, and together 
they try to stop the wiggling just before the light 
reaches a bench. The lamp moves faster, until 
eventually all benches start to vibrate. After this 
outburst, the lamp goes back to sleep, and fades out.

Installation setup:

Figure 6.  Interaction designs of Wiggle the Eye (part one).
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Interaction four: Joystick
Interaction design: 
Joystick is an interaction scenario in which every 
bench controls one dimension of the lamp and 
vibration modules (e.g. color, position X and Y, 
intensity, vibration on/off). Players have to work 
together to fully control the lamp.

Evaluation context: 
One week at schoolyard of school #1 (n=750).

Evaluation setup:
Three week evaluation at high school #1 (in June):
- daily covert observations during morning and lunch 
breaks
- weekly informal interviews with teenagers
- weekly interviews with caretakers and teachers
- 1st and 3rd week: scenario “Hey, who woke me?”
- 2nd week: scenario “Joystick” (see next iteration)
- last week, final year students not present due to 
exams (±150 students)

Scenario of use:
Mary sits on a bench, and starts wiggling a bit. She 
notices that the light becomes brighter, the harder 
she wiggles. She moves to another bench, and 
discovers that this one controls the left-right direction 
of the lamp. Smiling, she wiggles until the light shines 
directly into David’s eyes

Interaction five: Energize me
Interaction design: 
In this interaction design the lamp is asleep, and 
wiggling on the benches awakens it. The total amount 
of wiggle-activity determines the activity of the lamp: 
if only one bench is being wiggled, then the lamp is 
moving slowly. Every one or two benches are coupled 
to a color (r/g/b); the brightness of that color indicates 
how active those benches are. If all five benches are 
wiggled simultaneously, then the lamp starts moving 
and blinking rapidly, and all benches vibrate.

Evaluation context: .
Four weeks at schoolyard of school #2 (n=370).

Evaluation setup:
Four week evaluation at high school #2 (in Septem-
ber):
- weekly covert observations during morning and 
lunch breaks
- weekly informal interview with teacher
- daily small diary study by one class (15 students, 
enjoyment & usage)
- all four weeks ‘Energize me’ scenario

Scenario of use:
George and Simon are sitting on a bench, wiggling 
softly. They notice that the lamp is moving slowly, with 
a hardly visible blue color. Their friends join them, 
and wiggle at another bench: the lamp starts moving 
more rapidly, and the color becomes bright and 
purple. They spread out over all five benches, and 
start wiggling wildly. The lamp is shining red and 
blinking rapidly. After a bit, all five benches start to 
vibrate, which all friends find very funny.

Interaction six: Simply Direct Me
Interaction design: 
Wiggling on a bench resulted in the lamp shining on 
that bench in a specific color (red/green/blue). If a 
bench was wiggled for three seconds simultaneously, 
then it started vibrating in one heavy pulse. If two or 
three benches were wiggled at the same time, then 
the chair with the fastest wiggling would be selected 
over the other(s).

Evaluation context: 
Eleven days at exhibition (n=1100-1500).

Evaluation setup:
- Eleven days at exhibition, with visitors (n=1100-
1500)
- covert observation in three sessions of two hours, 
spread over the week (observed users = ±300)
- informal interviews with exhibition staff

Scenario of use:
Cristine approaches the benches, and sits down, 
curiously wiggling a bit. Immediately, a bright lamp 
shines on her in red. If she stops wiggling, the light 
turns off; if she wiggles faster, the light becomes 
brighter. After a few seconds of wiggling, her bench 
starts vibrating wildly, to the hilarity of Cristine.

Figure 7.  Interaction designs of Wiggle the Eye (part two).
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how a lack of global feedback leads to a minimal amount of 
social interaction among users on different benches.  

During the in situ evaluations, new users kept showing up, even 
after three weeks of evaluating. On the other hand, there were 
also users who already experienced the installation for three 
weeks and might expect different reactions or more complexity. 
Designing for this balance to satisfy both novel and experienced 
users was difficult. 

These evaluations also gave us insights for performing design 
research in general. Evaluating these installations in the field 
opens up a lot of external factors that can all influence the 
observed user behavior. For example, each school and each 
schoolyard is different. One school might already have some cozy 
seating areas, while another school might not have any places to 
sit. This can affect the popularity of the installation, without 
saying much about the value of the interactivity. An outdoor 
installation adds extra challenges to the evaluation, as the 
weather conditions can have a large influence on the users’ 
behavior. During our evaluations of ‘Hey, Who Woke Me’ and 
‘Joystick’ the weather was extremely hot. As the installation was 

placed in the sun, some children preferred staying in the cooler 
shade during the breaks. The evaluation of ‘Energize me’ was 
affected by bad weather (i.e. a lot of rain in the first two weeks), 
which also demotivated users to start interacting with the 
installation and affected the novelty and exploration process. 
Lastly, we learned that in a real-life setting users are all over the 
place and social situations are very variable. If there are few 
users interacting with the installation, it is easy for them to 
explore its functionalities. If there are lots of users, the 
installation is popular, but it becomes much harder for the users 
to explore. In our evaluations, both situations occurred and not in 
a perfect timeline.  
Overall, these factors make it difficult to get a grasp on the 
evaluations. More controlled research might eliminate some of 
those factors, but might also undo the real user contexts in which 
we evaluate our interactive installations. Furthermore, in this 
stage of our research it is still uncertain which factors are of 
importance. We believe that in order to be able to draw useful 
conclusions, one needs a broad scope in combination with an 
iterative process with multiple evaluations in different contexts 
(as is described in this paper).  

Interaction design Summary of evaluation findings 

1. Tease the Others 
Installation attracted a lot of attention, users sat down and started wiggling. 
Users had trouble discovering the input-output relations. 
Users moved on after a short period (<1 minute) of play. 
Physical setup was not social enough due to distance between benches. 

2. Wiggle Pong 
Users did not discover how to play the game. 
Timed actions with this platform showed to be impractical and difficult. 
Playing without knowing the rules was impossible. 

3. Hey, Who Woke Me 

Benches were popular, installation became a social active sitting area for groups of students. Students 
were playing, talking, wiggling, standing and having fun. 
Students understood that if they wiggled for a while, the benches would start to vibrate. The installation 
was so crowded that there were always 10+ users wiggling at the same time, preventing individual 
exploration. 
There was very limited focus on the light. 
Mental models were either too simple or too complex. 

4. Joystick 

No students discovered how to control the installation using the benches; the crowdedness of the 
installation (10+ users sitting and wiggling at the same time) prevented individual users from seeing the 
result of their action. 
Coordination in mass interaction hardly occurred; designing for mass interaction is hard. 
Mental models were mostly ‘it’s broken! It doesn’t vibrate anymore!’. 
No play possibilities if users did not know the rules. 

5. Energize me 

First two weeks, raining all day, limiting the novelty and exploration process. 
Overall, benches were used less and calmer than at previous school. 
Installation became a low-activity social sitting area; sporadically, all users started wiggling together to 
make the benches vibrate. Comments such as ‘you have to wiggle way too hard before it vibrates!’. 
Mass interaction was possible: a few times, 20+ users wiggling together to get vibration. 
Threshold for enjoyable feedback (wild light & vibration) was too high; users on all benches had to 
wiggle before the result was rewarding enough. Individual feedback was too ‘small’, not rewarding for 
individual users to wiggle. 
Diary study showed average daily enjoyment between ‘Enjoyable’ and ‘Very Enjoyable’, average daily 
duration between ‘Not used’ and ‘Less than one minute’. 

6. Simply Direct Me 
Easy to discover interaction possibilities for new users (wiggling = light; long wiggling = vibration). 
Hardly social interaction between users on different benches. 
Short play sessions (±1 minute). 

Table 1. Summary of the findings of our evaluations for each of the six interaction designs. 
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7. CONCLUSION 
In this article, we presented our insights on three different design 
research topics: how to design social and active play for 
teenagers, how to design for open-ended and emergent play, and 
how to evaluate interactive playful installations in situ. These 
insights are useful for everyone designing for teenagers, public 
spaces or playful interactions. We described the process of 
iteratively developing and evaluating the Wiggle the Eye 
installation: five interactive wiggle benches and one central 
lamp, which are used to invite teenagers to play in a social and 
physical way. Six different interaction designs have been 
implemented; the installation has been evaluated at a university, 
two high schools and a design exhibition, with more than 1000 
users in total.  
We succeeded in eliciting playful and social active play; the 
installation design was very successful, the interaction design 
proved to be more difficult. The play possibilities were hard to 
discover for our users, mainly because mass exploration led to 
chaos, and not to collective coordinated exploration. We 
identified three important design parameters, each with two 
elements: individual and collective control, immediate and 
complex dynamics of feedback, and local and global focus of 
feedback. We investigated these parameters in context and 
learned that all elements have to be implemented for this type of 
play installations. Designers should design for both individual 
and collective control and find a balance in this. As mass 
exploration and interaction occurs a lot, designers should take 
into account that sequential interaction does not work as users do 
not wait on each other. Besides that, designers should not expect 
coordination in collective interactions. Concerning feedback, 
both immediate and complex outputs are essential. Immediate 
outputs motivate users to keep exploring whilst complex outputs 
serve as a trigger for longer and recurrent play. Furthermore, 
both local and global feedback is necessary. Local feedback 
supports the understanding of the installation. Global feedback 
supports social interaction as feedback is shared among users. 
We presented several insights about evaluating in this complex 
environment, with all its external factors. Most of these factors 
cannot be manipulated (e.g. the weather), but awareness of these 
factors can support designers in planning their evaluation. 
Moreover, it is advisable to get to know the evaluation context 
beforehand to identify these possible influential factors. The 
necessity of doing design research in an iterative process has 
once again become clear: the users’ creativity and experience, in 
real life situations, cannot be predicted - and designing for these 
user experiences cannot be done in the lab, but only in the wild. 
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