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Abstract. This article describes how to design for ambient playful interactions in public spaces, using interactive technology. 

Ten explorative design cases are presented, all interactive installations with the goal to elicit playful active behavior from 

teenagers. Following this, we derive three design values, based on literature, user research and the insights from the design 

cases. These design values describe our best practices for eliciting intrinsically motivating playful interactions: eliciting and 

seducing passers-by to become players, designing for emergent play to create personalized and changing play, and resonating 

with users’ values, emotions and activities. In addition, insights gained from the cases and evaluations are discussed, and 

recommendations for implementing playful interactions in public spaces are given. 
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1. Introduction 

Recent studies indicate that teenagers in most 

western countries are not physically active enough 

[7,11,29]. Sedentary lifestyle seems to be a cause for 

this [23]; teenagers sit during classes, in their lunch 

break, and often at home behind a computer or tele-

vision [7,33]. Many existing interventions try to 

tackle this problem, mostly by propagating a more 

physically active lifestyle, and by motivating sport 

participation [29]. 

In the PlayFit project [27,34], we aim to comple-

ment these existing interventions by reducing the 

number of sedentary moments throughout the day, 

especially in and around school. We attempt to do 

this by creating moments of social and physical play, 

with inherent moderate-intense physical activity 

(‘casual activity’). We focus on stimulating play: we 

believe that curious, enthusiastic players involved in 

enjoyable and explorative bodily play are physically 

active as an inherent side effect. We use interactive 

technology to elicit these playful moments that 

should happen day after day, throughout the day. 

This technology has to fit in the context, should 

allow personalized and adapted play, and should 

invite and anticipate new playing styles. We call this 

‘ambient play’. 

In this article, we will present our insights on ‘how 

to design for ambient playful interactions in public 

spaces’. These insights are based on ten design cases, 

interactive installations that have been in situ evalu-

ated with teenagers. 

In order to stimulate ambient play, we combine 

best practices from fields such as human-computer 

interaction, serious gaming and psychology. We will 

now briefly define and describe these different fields; 

in the related work section, we will present our de-

sign vision based on examples from these fields. 

Persuasive technology   Technology that is designed 

to change, reinforce or shape attitudes or behaviors of 

the users through persuasion and social influence, but 

not through coercion or deception [13,26]. Many 

interventions for changing behavior are developed 

and studied in this expertise area; principles, theories 

and best practices have informed our vision and 

designs. 
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Situated action   Users’ actions are influenced by the 

situation, and will likely differ from situation to 

situation [35]. Mandatory to keep in mind when 

designing interventions, especially for semi-public 

spaces: the material and social conditions of a situa-

tion influence the user’s actions. 

Serious games and exergames   Serious games are 

games that have an explicit and carefully thought-

through additional purpose [1], where entertainment 

is used to achieve goals such as training, education, 

or health. Exergames or exertion games are types of 

serious games with input mechanisms that use physi-

cal exertion, where the outcome of the game is de-

termined by physical activity [24]. We focus on 

successful mechanisms and dynamics from games, 

and on success and failure factors for serious and 

exergames. 

Playful interactions   Interacting in a playful way in 

order to elicit explorative, social and enjoyable be-

havior [5]. Our research group is experienced in 

designing playful interactions: we focus on questions 

such as how can we invite users to act in a playful 

way, and how can we use this playfulness to achieve 

secondary goals? 

Intrinsic and extrinsic motivation   Intrinsic motiva-

tion refers to doing an activity for the inherent satis-

faction of the activity itself, while extrinsic motiva-

tion refers to the performing of an activity in order to 

attain some separable outcome [30]. Theories like the 

Self-Determination Theory [30] help us to under-

stand factors that influence these types of motivation.  

1.1. Playful persuasion 

We combine insights from these fields into playful 

persuasion: we persuade teenagers to participate in 

playful activities, using engaging elements from play 

and games. We envision a solution where teenagers 

play throughout the day, and where these playful 

moments of casual activity are part of their daily life, 

and even become part of their culture. Our ultimate 

design goal is to create a set of installations that 

motivate teenagers to play day after day; this goal is 

directly linked to our main research question of how 

to design for recurrent playful persuasion. 

In order to answer our research question, we work 

in iterations. We start with a design vision for creat-

ing recurrent playful moments, based on related work 

and theory in the before-mentioned fields. Then, we 

explore how to design for this vision, by creating 

interactive prototypes. These prototypes are evalu-

ated with users in school contexts; we then use the 

insights from these evaluations to improve our design 

vision, and the cycle starts again. Eventually, we 

formulate design values: core principles of designing 

for recurrent play. 

Although our ultimate goal is to create recurrent 

play, we started by focusing on eliciting play on first 

encounters: after all, we need to succeed in eliciting 

playful activity on the first encounter, if we want to 

eventually achieve recurrent play. The type of play 

we design for, matches our design vision of recurrent 

play: so although we have not evaluated recurrent 

play extensively, we do evaluate if the play that 

occurred matches our design vision, and thus our 

expectations for recurrent motivation to play. In situ 

evaluations are necessary, as playful behavior is hard 

to predict due to the inherent personalized nature of 

play. 

In this article we present our design strategy, based 

on theory and related work, followed by ten design 

cases where we explored the translation of this vision 

into prototypes. We derived three design values for 

playful persuasion from these case studies: powerful 

mechanisms that seem promising for designing for 

recurrent play. Finally, we will end with more gen-

eral lessons and a discussion about playful persuasion. 

2. Related work 

Our goal is to create playful persuasion: persuad-

ing teenagers to participate in playful activities, using 

engaging elements from play and games. For this, we 

look at related work from various design and re-

search fields. In this section, we present some well-

known examples, the insights we gained from them, 

and explain our design vision for creating recurrent 

playful moments.  

Starting at the persuasion side, with persuasive 

technology, we want to describe four examples for 

persuading behavioral change. First, a pedometer; 

a small device that counts your steps, encouraging 

users to reach a certain amount of steps per day [45]. 

Second is an exercise bike that allows preset tracks or 

distances to be cycled, encouraging the user to pro-

long the exercise through these challenges. Third are 

applications such as nike+iPod, which allow users to 

track, visualize, and share their running results, moti-

vating regular and increased exercising [3]. Last are 

websites like HealthMonth, which coaches users to 

reach their behavior or nutrition goals, by providing 

hints, reminders, daily rewards, and social compari-

son [18]. 
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These examples give use three insights into per-

suasive technology that are especially useful for our 

approach. First of all, the pedometer and exercise 

bike let users focus on the goal of getting enough 

steps for that day, or on completing the next chal-

lenge while cycling, instead of on the larger and 

tedious goal of being physically active. Thus, they 

make the target behavior easier, help to restructure it 

in steps or segments, and transform the goal by shift-

ing the user’s attention to other aspects. Fogg, in his 

analysis of how persuasive technologies can function, 

describes this type as tools [13,26]. A second type in 

his classification is media; persuasive technology can 

help users to keep moving towards their goal or 

target behavior through elements such as rewards, 

reminders, interactivity and narratives. A good ex-

ample of this is HealthMonth, which reminds and 

triggers the users time after time to work on their 

goals. Third, Nike+iPod encourages users to share 

their accomplishments with friends, and helps them 

to compare at the same time. This kind of social 

support motivates users by leveraging social influ-

ence, such as normative influence, competition and 

comparison  [26]. 

Persuasive technology focuses on motivation, abil-

ity and triggers. Even if a user is both motivated and 

has the ability to perform an action, then he/she still 

needs a trigger at the right moment to start the action 

[14]. In our case, the action and the trigger will occur 

in semi-public places: as described in the theory of 

situated action, the social and material conditions 

highly influence behavior [35]. We have seen in 

previous studies that teenagers behave totally differ-

ent when for example a group of peers is watching 

[38]; it will therefore be necessary to control the 

social and material conditions through design, e.g. by 

creating a playful installation that allows and requires 

an audience to make the experience meaningful. 

The main difference between our approach and 

persuasive technology is the presence or absence of a 

conscious goal or target behavior: most of the per-

suasive technology interventions are only effective 

when the user ‘cares’ for the target behavior or its 

benefits. If the user does not care about daily exercis-

ing, then the presented examples will hardly motivate. 

In our approach, we aim to design activities that are 

intrinsically motivating for the users, for example by 

making them enjoyable; once playing, the users will 

perform the targeted behavior (casual activity in our 

case) by accident. We motivate them to play, instead 

of motivating them to be physically active.  

Our ultimate question is: how do we motivate  

users to play, time after time? For this, we look at 

games, serious games and playful interactions. 

Games are played all over the world, by many  

people: they are clearly motivating, time after time. 

Games are often played because they are enjoyable  

or fun. What makes things fun, or intrinsically  

motivating, has been studied extensively in the  

Self-Determination Theory [28,30]. Their research 

demonstrates that activities foster greater intrinsic 

motivation when they satisfy three fundamental 

human needs: the need for competence, autonomy, 

and relatedness. When we analyze successful games, 

we can indeed see many game elements that focus on 

competence and autonomy. Skills, challenges, and 

positive feedback are important for fulfilling the 

user’s need for competence, and to achieve a state of 

flow. Freedom of choice, different paths of progres-

sion and allowing individual experiences create au-

tonomy and immersion. Cooperation, social bonds 

and social interaction are all contributors for the need 

of relatedness [9,28]. Fulfilling these needs through 

playing makes the game enjoyable: designing for 

competence, autonomy and relatedness can thus help 

us to create intrinsic motivation. 

Serious games and in specific exergames seem to 

have a lot in common with our goal: these types of 

games are used to engage players in enjoyable play, 

while achieving a goal such as physical activity at the 

same time. Some examples are: exercise bikes such 

as High Cycle [4] or Cyber Exercycle [8] connect the 

activity of cycling to game actions – cycling forward 

results in going forward in the game; Dance Dance 

Revolution [10] is a game where players hit the ar-

rows on a platform in a rhythmic sequence; in Just 

Dance [41] the players have to mimic the onscreen 

dancer’s movements using the Wii or Kinect, com-

bined with their own dance moves; in Figure Run-

ning [12] the mobile phone’s GPS position is used to 

draw a shape on a city map while walking, cycling or 

running (see Fig. 1b).  

Many exergames reward physical activity with 

points or badges, or require activity before a game 

can be played or continued: exerbikes are a clear 

example of ‘doing the activity, before you get a  

reward’. The focus in these types of exergames is 

almost solely on extrinsic motivation, which might 

be a reason why none of these games have become 

popular. Popular exergames do seem to make the 

activity itself intrinsically motivating: e.g. the skill 

development required for the challenges in Dance 

Dance Revolution, and the personal freedom between 

dance moves in Just Dance, fulfill the needs for com-

petence and autonomy very well, and make dancing 

enjoyable for the players. Figure Running is another 
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good example that focuses on making the activity 

itself intrinsically motivating, instead of just the 

result: players can draw a shape on the map while 

moving through the real world, creating all sorts of 

enjoyable challenges during the exercise (e.g. what if 

you want to go left in your drawing, but there is a 

wall in the real world?). These examples show us the 

importance of designing an activity that is intrinsical-

ly motivating, focusing on competence, autonomy 

and relatedness. 

2.1. Playful persuasion 

Playful persuasion is a combination of persuasive 

technology and games. The Piano Stairs [37] is one 

of the best-known examples of playful persuasion: an 

interactive staircase that looks and sounds like a huge 

piano, which motivates commuters to take the stairs 

instead of the escalator (see Fig. 1a). Bogost’s per-

suasive games [6] approach this field from the side of 

games, while Hassenzahl [17] looks at it from a 

perspective of experience design. Gaver [16] uses 

principles such as ambiguity to create playful or 

open-ended design. In our own research group, we 

focus on playful interactions [5]: we design interac-

tions that elicit explorative, social and enjoyable 

behavior in a playful way. The novelty in our work is 

the open-endedness: play is not governed by rules or 

win conditions, but the players themselves have to 

decide how to play. This again is closely related to 

Korhonen’s [21] framework of playful experiences, 

and Lucero’s work [22] of PLEX. In all these exam-

ples of playful persuasion we see the importance of 

making the activity intrinsically motivating: whether 

you want social play or physical play, the activity 

itself should be enjoyable – if you want to strongly 

motivate your users.  

We believe that designing for intrinsically moti-

vated play can lead to recurrent engagement with our 

installations. The above examples have given us first 

insights in how this could be done; in the remainder 

of this article, we describe our explorations and eval-

uations in designing for intrinsically motivated play-

ful activities.  

3. Design research process 

In our design research, we want to know how to 

design for playful interactions in and around high-

schools. We develop interactive installations that 

should elicit casual active behavior, and evaluate 

them in situ at high-schools. In our evaluations, we 

are primarily interested in a. whether our installations 

elicit the aimed-for behavior (casual active play) and 

b. how our design decisions elicit this behavior. 

Especially the second part is interesting but difficult 

to answer: since playful behavior at high schools is 

 

(a) Piano Stairs (KJ Vogelius, Flickr)                   (b) Figure Running (figurerunning.com) 

Fig. 1. Two examples of Playful Persuasion. 
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