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Absract. This paper describes the design process and lessons learned from creating Schminky, a café 

based digital experience. Schminky was developed as an experimental field trial to explore the role of 

pervasive computing. The game will be played by the general public for one week in the Watersehd 

café in Bristol. The Schminky system and the experience design process is described and  three key 

findings, creative tension, context  and content are discussed. 
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Introduction 

Schminky is a sound based game played on a wireless appliance in the context of the 

Watershed café in Bristol. It was developed as an experimental field trial to explore 

the role of pervasive computing in social spaces and how situated digital experiences 

might play into the “Experience Economy”[4]. The amount and kinds of social 

interaction in the bar were observed and recorded through ethnographic studies 

before, during and after introduction of the game. This paper will highlight some of 

the key results from the study but will focus mainly on the design process and lessons 

learned from creating the Schminky experience.  

 

Our original design goals were to develop an experience that would be challenging, 

stimulate the senses and encourage social interaction. We know that these dimensions 

of experience are important for compelling technology experiences [5] and that flow, 

or optimal experience occurs when both challenge and skill are high [2]. This paper 

proposes three more factors that are important to experience design: creative tension, 



context and content. These key findings are described after a description of the 

Watershed context, the deployed Schminky System, and the overall design process. 

Watershed context 

The Watershed is a digital media centre (see www.watershed.co.uk). The café/bar is 

the central hub of the Watershed. It is a venue in its own right as well as being a 

gathering place for people who are using other amenities such as the cinema, 

conference hall or media production rooms. Music is constantly playing and the type 

and number of people varies according to the day, the time of day and other events 

that are happening. Some people come in every day or on a regular basis. 

 

People tend to go to the Watershed because it is not just a bar. It is a cultural centre 

where there is a good chance that you will meet people involved in the Bristol media 

scene. There is a vibrant and friendly ambience that is consistently sustained. 

 

There are no video games machines, pool tables or fixed seating areas in the space. 

The only digital device in the bar is the slacker table, which is a discreet glass topped 

table with an embedded Internet terminal. The table has become an integral part of the 

surroundings. 

The Schminky System. 

There are three aspects to the end user system 

• The game itself, including registering as a user, selecting a personal sound set 

and playing as individual. 

• The social activity of playing the game in a group, including forming a group, 

choosing one of the players’ sounds, and playing together. 

• The public display of the social network formed by the accumulation of group 

games. 

 

Each of these aspects is now described briefly. 



 

The game 

Figure 1: The gameplay interface 

The game is played on a iPaq handheld 

computing device and involves the solving of 

musical puzzles. On registration, each player 

chooses a set of themed musical samples 

including a backing track and four sounds that 

are mapped to physical input buttons on the 

device. During play, the device prompts the 

user by playing one or more of the sounds over 

the backing track through a pair of 

headphones. The user responds by attempting 

to press one of the buttons corresponding to a 

sound that is not present in the prompt. A sequence of correct responses to such trials 

leads to harder levels, for example by including more sounds in the prompt and 

increasing the number of trials in a sequence. 

The group activity 

Figure 2: Example screen shot of inviting players  

Although Schminky can be played 

individually as just described, our intention 

was to introduce something into the Watershed 

context that would encourage and enhance 

social interaction. Consequently, the 

Schminky game interface allows users to form 

a group of people to play the game by issuing 

or accepting invitations to play together. 

Group formation is mediated by the Schminky 

devices through messages carried over a 

wireless network, and by vibrating the device 

to alert users to incoming invitations.  



 
 

Figu re 3: Example screen shot of choosing sounds 

Figure 4: Example screen shot of learning sounds 

Once a group is formed, the initiator of the group chooses one of the sound sets 

belonging to the players in the group to act as the sounds for the coming game. As 

each player may have chosen a different sound set during registration, this facility 

potentially allows users to (eventually) explore the entire sound space created by our 

sound artist. Once a sound set is chosen, all players in the group have one minute in 

which to learn how the sounds in this particular set are mapped to the input buttons on 

the device.  

  



Figure 5. Example screen shot of game commencing 

Figure 6: Example screen shot of group game play 

The group game then begins and proceeds in much the same way as the individual 

game except that it is played “in the round”. In particular, each player attempts one 

sequence of prompt-response trials before play passes to the next player in the group. 

All players can hear how well the currently active player is doing, and are warned 

when their turn is coming up. The group moves up the levels of difficulty in the game 

together, and only when the last player in the group manages to complete the 

sequence of trials at the current level. This approach is intended to encourage group 

motivation and interaction, and one of our research aims is to discover whether groups 

would try to help people who were struggling, get frustrated with them or do nothing. 

Eventually, the group completes the hardest level and celebrates, or decides to stop 

playing and automatically disbands the group. 

Figure 7. A group game 

 



 
Figure 8. Schminky being played in the Watershed 

Displaying the social network 

The game devices allow players of the game to participate directly in the Schminky 

experience, but we are also interested in the participation of bystanders. To this end, 

we have provided two wall-mounted audio-visual displays in the Watershed café that 

provide a representation of the social network being constructed as groups form and 

play the game. At any time, the displays show a portion of the social network centred 

on one of the registered Schminky users. This focus user is represented by a coloured 

orb in the centre of the screen. Connected to this orb by arcs, and rotating around it, 

are more coloured orbs representing the other users with whom this user has played a 

group game (and the users with whom they have played). 



 
Figure 9. Screen shot from the network display 

In addition, music is automatically generated from the network on display to reflect 

the richness of the network connections. The music can be heard via headphones 

attached to the displays. The focus of the display (and music) rotates through the set 

of registered users every minute and can also be deliberately set to a particular user. 

As the network changes to reflect the formation of the groups, the display provides a 

constantly varying snapshot in image and sound of the emerging social network 

encompassing the players. One interesting research question focussed on the display 

is whether users will become motivated to enrich their region of the social network, 

for example in order to publicly display their connectedness. 
 
The game model stems from the idea that humans have the ability to recognise 

multiple harmonic paths in music and that this ability can be used when representing 

data on more than three axes [12]. It is also believed that people identify sounds 

relating to the human voice more readily and the sound sets often contain either voice 

samples or found sounds processed by vowel-based filters. The concept of auditory 

representation of complex data is extended into the network representation. 

Behind the scenes 

The Schminky game is implemented as a C++ program within the Mobile Bristol 

application framework described in [1]. Communication between the devices is 

provided by a messaging system running over an 802.11b wireless network. The 



sound sets were composed by the sound artist and are stored as a “.wav” file. A 

logging PC listens to the messages passing between devices and builds an internal 

representation of the emerging social network. This is queried by the tablet displays 

which then animate a portion of the network in image and sound as a Flash movie. 

The Experience Design Process 

The Phases of the project were 

1. Identification of ‘creative’ collaborator (July 2002) 

2. Concept generation (August – September) 

3. Experience Design Workshop (September) 

4. Development starts – Proof of concept test (October) 

5. Usability Tests (November & February) 

6. Ethnographic observation (December) 

7. Public launch (March) 

Identification of ‘creative’ collaborator 

We chose Duncan Speakman (see http://www.kleindesign.org) to be the ‘creative’ on 

the project because he was a sound artist with intimate knowledge of the Watershed 

and its clientele. With his background we were confident that he would work with us 

to design an experience that was a “joy to participate in” [3].  

Concept generation 

Our previous experience of collaborating with artists [1,6] taught us of the importance 

of equality in team dynamics. Whilst roles and responsibilities should be very clear 

the creative environment should be one where ideas are welcome from everyone 

regardless of their role. It is this fusion of different ideas that has resulted in the most 

powerful ideas and positive energy. During concept generation ideas were discussed 

in the team around the table at HP and the most promising idea was developed into a 

prototype in Flash. 

Experience Design Workshop. 

The intention of this workshop was to spend time at the Watershed, to involve the 

staff in the design and to try out our initial game idea. This step was absolutely critical 



as it radically changed our assumptions about the importance of integration with the 

ambient surrounding and which technology to use. For example our early idea was 

based around people moving around the bar to unlock patterns of sound. We realised 

that where people chose to sit and with who was an important social choice and that if 

we artificially constrained the space by forcing people into other people’s space it 

would change the ambience of the bar. As a result of this heightened appreciation of 

the constraints in the context, a completely new game idea was developed which 

evolved into Schminky. Whilst we knew in principle about the importance of context 

in experience design, the reality of spending a significant time in the environment 

experimenting, observing and absorbing the ambience of the bar was a big lesson 

from this project. 

Development and proof of concept tests. 

The development of the design of the game and its implementation was an iterative, 

highly experimental process with many forms of prototype and technical evaluation 

tests being undertaken. The proof-of-concept stage is one where the technical 

requirements for the design such as the wireless infrastructure, mobile device 

communication, response and load times are tested to give us confidence that a design 

is feasible and to understand any technical constraints. 

Usability Tests  

Volunteers, who were solicited via an advertisement in the Watershed brochure, took 

part in usability tests of the game. Questionnaires, interviews and video were used to 

evaluate how easy the game was to learn and play and which areas needed more work. 

In response to feedback from the first set of tests, the user interface was more 

rigorously designed and elements of the game were changed. 

 

One of the conclusions from the tests was that the incentives for playing with others 

and competing were not clear. The only penalty for players for getting an incorrect 

response was to go back to the beginning of the current sequence. The idea of lives 

and a point scoring system was suggested to make the game more challenging and 

also to make the group game more competitive. Whilst there was general agreement 

that these design changes could make the game more fun, we decided they were not 



critical to running the trial even though there was a risk that the game may not be 

compelling enough. To design and implement a point scoring system and lives would 

push the development schedule beyond the planned trial date and require extensive 

testing and evaluation. 

Ethnographic observation 

Our approach to evaluating the effect that Schminky might have in the bar was to 

study the bar in its “normal” state over the period of a day and then to make the same 

observations when Schminky was in use. Data was gathered using video and ‘dot 

notation’ where every 15 minutes the placement of people in the bar was marked on 

an outline, blue for male, red for female. The outline was also annotated to record 

behaviours such as reading, on the phone, chatting etc.  We were also keen to note 

any occurrences of interaction across tables or groups. If Schminky is successful in its 

goal to enhance and encourage social interaction, we would hope to see an increase in 

this activity. 

Public launch  

Schminky will be available for a week’s free trial in March 2003. If it is popular and 

robust it will be made available in the bar on a more permanent basis and we will 

track usage and the effect in the bar over time. 

Key findings from the Design Process. 

Creative Tension 

 

An abstract representation of the forces of creative tension and their role in moving 

ideas “out of the box” are illustrated in figure 10. The innermost square represents the 

original brief or the known capabilities of the individual project members. The forces 

that acted to restrict risk and creativity were budget, time and resource. These forces 

curb the amount of new ground that can be covered, for example with severely limited 

budget, time and resource the team would need to come up with a well tried formula 

that was also well within their known capabilities. 
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Figure 10. The forces of creative tension  

The forces that moved and stretched the design were technical expertise, artistic 

expertise and the sharing of knowledge amongst the collaborators. The knowledge 

sharing process was a vital part of translating the tacit knowledge of the individuals 

into explicit group knowledge that could be translated into action, referred to by Cook 

and Brown as the generative dance [7]. This ‘dance’ begins in concept generation 

where as design ideas get discussed assumptions are tested, individual goals emerge 

and capabilities are assessed. This does not happen formally but generatively 

throughout the design and development process.  

 

The following examples of creative tension are illustrative of this process. 

1. Artistic control versus technical enthusiasm. The first idea that the group 

became excited about was that of a digital mixing desk, where people could 

own different sounds and gather together to mix their own tunes. After 

considering the idea for a few days it was rejected on the grounds that the 

resulting mixes could be extremely bad and there would be no artistic control 

over the quality.  

2. Technical capacity versus the need for artistic precision. We conducted 

many timing experiments throughout the development phase to understand the 

constraints for time synchronisation. As the distributed wireless system 



architecture cannot guarantee that music on different devices can start at 

exactly the same time (to within 20 milliseconds) the concept of a rhythm-

based group game was ruled out. 

3. User requests versus project timescales. Suggestions and concerns that were 

raised during user tests were all considered. However those that significantly 

added complexity or would take too long to design and test were not 

implemented. If the experience were being designed as a commercial product 

then the resource allocated to development, evaluation and test may have been 

far greater. However as the main purpose of the game was to provide a vehicle 

with which we could observe social effects, we concentrated on making the 

game robust and rely on the quality and interest of the content to make it 

compelling. 

4. Designing an audio-only game on a device with a screen. Despite the 

significant amount of noise in the bar we felt that a sound based game would 

be more likely to encourage social interaction than a screen based one. Ideally 

we would have liked to eliminate the need for a screen altogether. However 

we found that a screen was needed to help people navigate selections, learn the 

game and augment the audio cues. We wanted to try to encourage people to 

look at one another rather than gaze into a screen but the lure of the screen is 

strong and so the game is a compromise where the screen is an aid but the 

game can in principle be played with just audio cues once learnt. 

The importance of context 

The context is represented by the texture in figure 10. It is all encompassing and 

defines constraints and social rules for the design. The sense we developed for context 

can be compared to the Japanese notion of  ba, which extends the notion of  place, 

and is characterized by Nakane thus:  “In all cases it indicates a criterion which sets a 

boundary and gives a common basis to a set of individuals who are located or 

involved in it” [10]. Nonaka and Takeuchi argue that ba is created in different forms 

and at different ontological levels through individual, collective and virtual 

interactions [9]. In the experience design workshop as we absorbed the ambience of 

the Watershed we developed a deeper sense for the place and a deeper understanding 

of individual goals and capabilities. Concerns, ideas and support from the Watershed 



staff were a vital part of the design process and helped us understand what constraints 

there might be. For example staff need to walk through the bar carrying hot food and 

they need people to be aware of their movements. Music is played in the bar 

throughout the day and the atmosphere is one of inclusion and laissez-faire.  

 

Donald Schon [8] proposes that all design contexts are different and that reflective 

practitioners bring their professional knowledge to bear in addressing particular 

design challenges of each design concept. In our case the challenge was to integrate 

the game into the ambience of the bar and compete with the sound that was in there.  

 

The importance of content. 

The material content in any production has a profound effect on the user experience. 

For people to be drawn in, engaged or emotionally involved they need to connect with 

the subject [11]. At the start of the development technically produced sounds were 

used to test the logic and principles of the game. The mechanics of the game alone, 

without the rich sounds was only marginally compelling and people soon tired of it. 

As the sound sets for Schminky were completed the richness of the sound and the 

variety in the different sets made the whole experience more enjoyable. People who 

had tried earlier versions expressed delight at the improvement and were motivated to 

try out different sound sets. 

 

Conclusion. 

The Schminky experiment will provide rich data on the role of pervasive computing 

in social spaces. It has also given us insight into factors that we think are important in 

the design process of technology mediated experiences. One such factor is the need to 

create multi-discipline teams of artists and technologists and to develop a dynamic of 

creative tension. Creative tension between creatives and technologists is the key 

“engine” for development. Another factor is making sense of the context for the 

experience, the ambience, the setting, the social rules and the culture. Understanding 

the needs and interests of the staff in the Watershed was also an important part of this 

sense making. The third factor is the importance of the actual content that is delivered 



through the experience. In this case the richness and variety of the soundsets is the 

subject with which we hope people will engage and motivate them to play more.  
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