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ABSTRACT
London’s 2012 summer saw Buckingham Palace become a canvas for art and music in
the Queen's Diamond Jubilee celebration, and large public outdoor screens were erected
all over the UK to show full coverage of the London Olympics. In recent years, the proliferation of large scale LED-based screens and media façades has opened up opportunities for innovative and creative media. Artists and creative coders have taken up the
challenge, using media façades and wall displays as an experimental platform for “new
forms of communication, adding cultural value to architecture” (Fischer, 2012) and
serving a wide variety of roles for commercial and cultural purposes.
While there have been several deployments of these technologies in our urban environments, very little research has aimed to explore both the role of the physical public
space and the social context of that space together, in regard to audience engagement
with interactive technologies. In this report, we present 11 studies using a single interactive installation, installed in 6 different locations. We focus on the role of their spatial
layout and social context on participation. The studies highlight ways in which physical
architectural space can impact passer-by behaviour and how the social context of the
space may encourage or discourage engagement with a projected interactive installation.
Finally the study considers possible ways in which these two aspects interrelate, highlighting factors to consider in the design of situated displays and their applications.
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1. INTRODUCTION
More than 30 years after the ground breaking Hole-in-space (Galloway, 1980), traditional billboard displays in public environments are being replaced by their digital counterparts: we only need to look around in London’s Leicester Square or New York’s Time
Square. This proliferation of large scale screens and media façades is opening up opportunities for new media. London’s summer 2012 saw Buckingham Palace become an artistic canvas in the celebration of the Queen's Diamond Jubilee, and large public outdoor screens were erected around the UK to show coverage of the Olympics.
We are now slowly beginning to see real-world deployments of novel interactivity on
wall displays and media façades. Understanding the nature of public engagement with
these displays, is important to their successful design. The challenge is in grasping how
they capture the attention of passers-by, make them aware of the interactivity, and encourage them to interact given particular physical and social settings. There has been a
concerted effort to develop an understanding through public experimentation in the arts,
commentaries by cultural, architectural and new media theorists, as well as real-world
deployments and studies of interactive prototype systems.
Previous research, discussed in Chapter 2, has suggested that the physical space, (spatial
configuration and structure) affects how audiences use public interactive displays. Other
research focuses on the effect of place (the social context of a space). Here, we adopt
the position that both play an important role. Most studies have only looked at a single
system within a single location. Therefore they tend not to try to separate the effects of
space and place, define what they impact and the ways in which they interrelate.
This dissertation aims to understand how public or semi-public space and place plays a
role in the success of interactive displays by exploring the following questions:
-6-

1.

How does the physical space impact the ways people engage with public interactive technology?

2.

How does the enacted social context - the ‘place’ - impact audience engagement with these technologies?

3.

How do space and place interrelate?

To address these questions, we carried out 11 ethnographic studies using a single interactive art installation called the Shadow Wall. The installation was installed within 6
locations that differed in terms of their spatial layout and social use. In this work, the
focus is on the behaviour of passers-by with and in the immediate vicinity of the installation. We observed how people engaged directly with the installation, and how they
collaborated and interacted with one another during interaction and while spectating.
We draw from analyses of selected episodes, in-the-wild interviews and statistics distilled from the coded episodes of interactions.
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2. LITERATURE REVIEW
Within the domain of public interactive displays several technologies are commonly
used: tabletops, ambient, media façades and wall displays. In this chapter we focus on
media façades and wall displays, those most associated with public spaces, drawing on
other research where necessary. We look at the social configurations and interactions
they afford. Existing display research is reviewed, exploring the frameworks, models
and metaphors formulated, to attract the attention of passers-by, communicate interactivity, encourage direct interaction and structuring social interaction all in a public setting.

2.1. Media Façades
The field of urban computing uses, media façades as an umbrella term for installations
and urban displays integrated into architectural structures, and adopting sculptural functionalities (Healer, 2009). Large scale façades can cover an entire building front, with
the use of digital projectors, e.g., SMSlingshot (Fischer, et al. 2010). Dynamic digital
information turns into construction material that can transform architectural surfaces.
Media Façades typically present predetermined feeds showing, television or video captures, but there is clear potential for interactivity at this scale. Artist and creative coders
use media façades as an experimental platform for “new forms of communication, adding cultural value to architecture” (Fischer et al. 2012).

2.2. Wall Displays
Hole-in-Space (Galloway, 1980), a public communication sculpture was one of the first
public display installations. It used real-time audio and video to enable an unsuspecting
public to hear and see a life size television image of one another at two different loca-8-

tions. More than 30 years on, information displayed on large screens is creating new
forms of architectural space within public settings. With the rapid advances in touchscreen technology, (e.g., Dietz and Leigh 2001) and lowering costs and interoperability
between devices (e.g., Edwards et al. 2001), we are slowly beginning to see real-world
deployments of interactive displays, such as CityWall (Peltonen et al. 2008), Worlds of
information (Jacuzzi et al. 2008), and Magic Mirror (Michelis, 2009). These public
screens have the potential to “transform the urban environment and people’s experiences of the public spaces within which they are located” (O’Hara et al. 2008).

2.3. Studies Of Interactive Public Displays
For the successful design of interactive urban displays, there must be an understanding
of the nature of public engagement with them. Müller et al. (2010), suggest that many
displays often fail to attract enough attention from passers-by, if they do, many fail to
motivate passers-by to interact and if, the passer-by does engage in interaction, interactive displays often fail to deal appropriately with the public nature of the interaction:
people may become socially inhibited and not fully engage. These challenges, they feel
can be addressed by displays utilising broader metaphors than that of a poster, including
windows, mirrors, or overlays over the physical world.
Brignull and Rogers (2003) reported the first study to investigate these challenges with
the Opinionizer: a large projection display and a nearby laptop on which people could
type in comments on a topic of interest, which were then shown on the display. Over
time, a group discussion and shared content emerged. The system was deployed at two
parties. The process of interaction was seen to divide into three general phases: ‘Peripheral awareness’, where people are aware of the display’s presence but do not know
much about its purpose; ‘focal awareness’, where people engaged in socialising activi-9-

ties associated with the display, such as talking about, gesturing to it, watching the
screen being used and learning more about it; and finally ‘direct interaction’, in which
individuals or groups engage in interaction. The transition zones between the different
phases represent a key bottleneck in public interaction behaviour.

2.3.1. Interaction Phases
Michelis (2010) builds on Brignull and Rogers’ (2003) work by presenting an onionlayer model of how people approach a display: “Unlike many other computing technologies, interaction with public displays does not start with the interaction itself [...]”
(Michelis et al. 2010. p.563). A model of the different phases of interaction is presented
in Figure 2.1.

Figure 2.1 . The Audience Funnel (adapted from Michelis et al. 2010)

Michelis (2010) observed interaction with the “Magical Mirrors, an installation of four
large public displays in downtown Berlin. The displays show a mirror image of the environment in front of them and apply optical effects reacting to the gestures of the audience or other motions in front of the display” (Michelis et al. 2010 p.562). Passers-by
move through different phases, in which different thresholds have to be overcome. Not
all passers-by will look at a display, and not all who look at it will engage in subtle or
direct interaction. In the first phase, people merely pass by. In the second phase, they
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look at the display, or react to it in some way, e.g. by smiling or turning their head. A
conversion rate of how many users passed the threshold between the different
interaction phases was calculated: only 33% moved into the subtle interaction phase
where the passer-by actually interacted with the display through gestures or movement,
e.g., waving a hand to see what effect it would have. Müller (2010) proposes that the
major lever to overcome the first threshold is to raise the attention of passers-by. In order to overcome the second threshold, the curiosity of onlookers should be raised, and
to overcome the other thresholds, people must be motivated. This was demonstrated in
the Magical Mirror study where 95% of subtle interactions led to people moving into
direct interaction: participants often positioned themselves in the centre of the display,
referred to as the ‘Sweet spot’ (Beyer et al. 2011). Müller noted that all of these thresholds may be raised by various consequences relating to the public setting of the
interaction. “Thus, adequate measures must be taken to mediate these issues and lower
the thresholds” (Müller et al. 2010. p.1286).

2.3.2. Attention & Interactive Discovery
The design of large interactive displays are a challenge, because people do not usually
assume them to be interactive. Huang et al. (2008) carried out an ethnographic study of
large displays in natural settings, which found that passers-by rarely more than glance at
displays, and often don’t look at them at all.
Müller at al (2010) described a phenomenon called ‘Display Blindness’ where people
tend to ignore large screens expecting them to show uninteresting content. This was also
observed during several other studies (e.g., Citywall and Magical Mirrors). Generally,
the attentional capacity of the human brain is limited; more sensory input arrives at the
brain than can be processed in detail.
- 11 -

Peltonen et al’s (2008) CityWall “...was in use for 8.8% of its total uptime. However, in
19% of the investigated cases, CityWall was already in use by someone else when a new
user was attracted to use the display. When somebody was already using the display, the
interaction drew a lot of attention from other passers-by”. In-the-wild studies have
found that the physical presence of other users is important to the way new users arrive
at the display. Brignull and Rogers (2003) described this as the ‘Honeypot effect’.
Whenever a crowd of people had already gathered around the display, the crowd
seemed to attract a lot of attention and other people were much more likely to also approach.

2.3.3. Motivation
Task-oriented theories regarding the “how” of an activity are not concerned with the
“why”, which is the main question in interactive displays (Müller et al. 2010). People do
not go out of their way to look for a public display to use, rather they come across them
serendipitously and become motivated to use them by external factors. It is these underlying motivational factors that are often left unanalysed.
Malone (1987) begin to tackle this by investigating motivating principles for designing
traditional human-computer interaction. He makes a distinction between ‘tools’ and
‘toys’ to differentiate systems that have an external goal from those who are used for
their own sake. Tools are task-oriented, designed to achieve goals "that are already present in the external task or environment". A tool should be easy to use and salient within
its environment. Toys in addition, either need to provide a specific goal or should allow
the user to create their own, motivating them by providing emergent challenges.
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Motivation Factors
Müller (2010) adopts Malone’s (1987) theme in his Magical Mirrors prototype study.
He identifies the following building blocks for motivating interaction in public spaces:
(1) Challenge and Control, (2) Curiosity and Exploration, (3) Choice, (4) Fantasy and
Metaphor, (5) Collaboration. ‘Worlds of Information’ looked to achieve engagement
through curiosity and exploration, challenge and control by means of “presence, flow
and intrinsic motivation” (Jacuzzi et al. 2008). The Red Nose Game was a collaborative,
fantasy and metaphor game played on the BBC Big Screens in various city locations
across the UK (O’Hara et al. 2008). The aim of the game was for players to manoeuvre
the small red blobs together in order to merge them, until only a single blob remained,
thereby earning a point for the city. This created a sense of challenge, control and local
collaboration, creating competition between the different cities.
There are situations when the participant engaged in interaction is not just simply interacting for themselves, they are also interacting or performing for the audience, and are
encouraged and motivated by their reactions. Several examples of this can be seen in the
Red Nose Game study (O’Hara, 2008). A woman was encouraged by her friends to play
on her own and was then playfully told what to do. As she completed the round and won
a point she turned around cheering, seeking her friends’ approval. She received further
cheers from individuals and groups outside her initial group of friends. There was also a
young male participant, watched by a group of friends who played the game using very
acrobatic movements. The nature of the movements were not necessary for the
interaction, but rather were designed to show off to his friends. However, the large and
physical manipulations of the interaction required in the Red Nose Game and the presence of an unfamiliar audience showed that motivating factors that can provide encour- 13 -

agement and motivation can also discourage interaction and create a sense of social inhibition for some people, creating a barrier to participation (O’Hara et al. 2008).
Where there are external social factors that can discourage interaction and create a sense
of social inhibition, studies such as the Red Nose game (O’Hara et al., 2008) have found
the use of professional comperes to be beneficial. They can play an important part in
initiating participation by members of the public for a number of reasons.
First, a compare can make explicit utterances to passers-by and those within the vicinity,
drawing attention and making them aware of the interactivity available by encouraging
them to interact with the display. The presence and actions of the compere can help legitimise the activity and provide a rationale for participation to those in the public
space. In this way it provides participants with a sense of accountability for performing
the activity.
The compere can also explain what is going on to people in the vicinity of the
interaction and potential candidates for direct interaction. This can help reduce uncertainties about how to get involved and thereby some of the potential evaluation apprehension associated with public space participation.
The compere can also provide a broader context for the interaction, giving it a sense of
meaning. In the Red Nose Birmingham game a compere referred to the fact that the
game was being played simultaneously in Bradford, establishing a competition. This
gave the game further purpose, again encouraging participation. The compere can also
play a notable role in the spectator experience, through commentary in the case of game
interaction (O’Hara et al. 2008).
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2.4. Interaction In Public
Collaborative Vs Parallel Use Interactions
Multi-touch interactive displays tend to be designed for social collaboration, but the
real-world deployment and analysis of these displays, e.g. CityWall (Peltonen et al.
2008), show primarily parallel activities by both individuals and acquaintances occur.
Where there is parallel use on displays designed for social collaboration, interactions are
likely to cause forms of conflict. There are situations where the ownership of standing
space, display space and surroundings create conflicts, or where the interactions of one
individual interferes with that of another and where an individual unintentionally breaks
territorial borders. In the CityWall study the areas of the screen needed for rotating,
scaling and sorting photos were occasionally occupied by an individual. Individuals accidentally blew up photos too much, overlapping with other’s display space or used a
shared timeline widget irrespective of what others were doing. To overcome these situations conflict management and turn-taking protocols were employed.
Studies have investigated different shapes and configurations of displays to reduce conflict. Tenkoppel et al. (2012) proposes ‘Chained Displays’ (Flat, Hexagonal and Concave) as an alternative to the flat form-factor commonly used. The study found that, flat
displays create the highest ‘Honey Pot’ effect and foster social learning. It suggests individuals will position themselves at the extremities of the display and groups will divide and occupy multiple screens. Hexagonal displays allow strangers to comfortably
engage in interaction on adjacent screens and a concave arrangement creates the lowest
amount of simultaneous interaction by splitting groups into actors and audience. It is
worth remembering that conflicts can also have positive consequences for the social organisation at the display: they can inspire social interaction as in the case of CityWall,
- 15 -

where “conflicts between parallel tasks of two or more users or teams were the main
reason for interactions between strangers” (Peltonen et al. 2008 p1292).
Social Learning
Design for collaborative interaction continues to be investigated because of the social
learning it affords. The CityWall research group developed Worlds of Information as a
follow-up study, extending the CityWall system with novel 3D widgets to support parallel interaction and user engagement. This study identified four types of techniques that
users employed to understand the system: individual exploration, cooperative exploration, passive observation then attempt, and imitation. The most frequently observed
learning techniques were cooperative exploration and passive observation then attempt,
which often worked in tandem (Jacuzzi et al. 2008). In the CityWall study there were
‘chains of interaction’, where passive observation then attempt and imitation meant nobody needed to read the instructions printed next to the display. Previous work has highlighted the importance of the display in communicating what it offers individual users
directly (Brignull and Rogers, 2003), but this study showed there are ways to support
social learning. It has been noted that social learning occurs if spectators can see the effects of participant’s actions on the screen and is strongest when both the manipulations
and the effect can be seen (Peltonen et al. 2008, p1292).

2.5. Design Of Space For Interactive Public Displays
2.5.1. Space Syntax
The architectural theory of Space Syntax (Hillier, 1996) provides designers with a set of
methods to analyse the social “affordances” of space (cf. Gaver, 1992) - the way it,
structures actions and interactions. These same theories have also been begun to be used
- 16 -

to explore how objective measures of physical space might be used to position public
displays to maximise their visibility and information pickup (Dalton et al., 2009).
Hillier & Hanson (1984) developed Space Syntax to analyse cities as systems of space
created by the physical artefacts of architecture and urban design, using concepts such
as their level of integration, visual stability, mazelikeness, drift and geometric visibility
(isovist), to provide indices that can be used in scientific modelling and simulation of
human behaviour within spaces (Fischer, 2012). “ The resulting patterns measures have
been shown to correlate with many functional phenomena, such as movement and land
use patterns” (Fatah, 2005).
Scapula et al. (2007) used the Space Syntax concept of the isovist to investigate the relationship between space and social relationships, using the positioning of a wall display
to understand interaction between two groups: anaesthesiologists and nurses within a
hospital. The concept of isovist relates to Gibson’s (1979) notion of affordances. It is a
location-specific pattern of visibility from a given vantage point in space (Benedikt,
1979). By using isovist to define the positions of visual overlaps, researchers were able
to understand the importance of “how the physical characteristics of a work environment and the positioning of public displays and other shared artefacts within that environment affect reciprocal visibility among collocated individuals”.
Related work by Marshall et al. (2011) has suggested that interior design elements can
structure the social interactions that occur within a space, a view that Honecker (2005)
characterises as ‘embodied facilitation’.
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2.5.2. Space To Place
Harrison and Dourish (1996), and others (e.g., Hillier, 2007; Gustafson, 2002) define
the social product of space, as ‘place’ where space becomes meaningful They look at
place as a key aspect of society and culture. Human behaviour does not simply happen
in space; it is rooted in sets of mutually held, and mutually available, cultural understandings about behaviour and action. Encountering, congregating, avoiding, teaching
and eating are not just activities that happen in space. In themselves they constitute spatial patterns. Everything in our world is located in space, and “place” is tied up with it.
We act in “place” and it is sense of place that transforms space.

Figure 2.4. Types of spaces (Fischer et al. 2012)

Fischer et al. (2012) suggest that Media Façades allow content producers to change the
meaning of a ‘place’ for a short time, “changing the situation, and providing the public
with the opportunity to engage creatively and communicatively with the urban environment” (p.308). Issues of scale and spatial organisation, of context and environment
are rarely considered but from his observational studies of Spread.gun, SMSlingshot,
Body Movies and Magic Mirrors, Fischer defines physical and social spaces (Fig 2.4),
- 18 -

relevant for the design of interactive displays. Physical features like walls or pillars can
provide ‘Comfort Spaces’ for people to view the display, but protected from interaction
themselves. Activation Spaces are the furthest, viewable positions from the display, but
where interaction is not possible (Fischer et al. 2012. p310)
Conclusion
As ubiquitous interactive technologies start to enter public contexts, there is a need to
draw all these perspectives together into a coherent understanding of social, technical
and design issues associated with creating technological interactions for crowds and
within public spaces. We need to ask how they can transform particular physical environments - not just to support - but also extend existing conversational and other social
practices. There is an interaction between spatial structures and the kinds of social activities enacted within them, but there are also questions around the importance of place
and the social behaviours it affords.
The main reason for exploring these questions is to gain insight into how space influences how people use public installations or displays, how place also seems to have an
effect, particularly motivated by activities of people in the space (e.g., creating a honey
pot effect or acting as a compere to encourage interaction) and how these two factors
interrelate. Furthermore, previous studies of interactive screens have tended only to look
at a single location and therefore it is difficult to tease apart the effects of space and
place.
In the research reported here, the goal was to install and study the same interactive installation in a variety of locations that differed in terms of their spatial layout and social
use to try and tease apart the effects of space and place and how they interrelate.
- 19 -

3. THE STUDY
3.1. The Shadow Wall
Shadow Wall is a wall display commissioned for the loop festival 2008 (Hallberg,
2008). It was designed and developed by Gareth Hallberg and Jon Bird using openFrameworks1, a Passive Infrared (PIR) motion sensor, a firewire camera and a projector.
Shadow Wall aims to evoke an audience’s sense of memory. It captures an instance of
an individual’s or group’s movement as shadow silhouettes. These moving shadows
stack up into different layers creating a collage, forming a coherent piece of art that is
projected onto a clear white wall (Hallberg, 2008).
Motion Sensor
Using an Arduino micro-controller2 and a ledPin, code was sketched to detect the state
of the PIR motion sensor. As a passer-by walks through the range of the PIR motion
sensor, the ledPin is set to high so that a red light is shown indicating the installation is
recording shadows. There is a delay of 8 seconds (for recording) before the new shadow
collage is played. The ledPin is set to low, turning off the light, indicating the installation is playing. There is another delay of 8 seconds allowing the Shadow Wall to play
the sequence, before the state of the PIR motion sensor is checked again. If no motion is
detected from the PIR motion sensor for more than 2 seconds it continues to play.
The original Shadow Wall installation was seen to be a success and gained a lot of attention at loop festival 2008: “The wild dancing and cartwheeling it inspired was performance art in itself” (The Argus, 2008). It was later displayed in a gallery, in Hastings, but

1

openFrameworks is an open source C++ toolkit for creative coding (www.openframeworks.cc)

2

“Arduino is an open-source electronics prototyping platform based on flexible, easy-to-use hardware and software”
- http://www.arduino.cc/
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it did not achieve the same level of attention or engagement. It was from these two
events and their different outcomes that the questions for this study were formed.

3.2. Data Collection
In order to tease apart the effects of ‘space’ and ‘place’ on audience interaction with the
Shadow Wall in public settings, and to discover how they interrelate, we negotiated the
opportunity to install it within 6 locations. A number of other potential locations had
also been chosen based on their social use and the perceived context of the space. Both
informal and formal spaces were identified. I attempted to gain permission, to install the
Shadow Wall in various locations from office receptions to truly public and busy locations like London underground stations, indoor shopping centres, and music venues.
While several offered to host the project, because of various time constraints, I only
managed to secure permission from 3 of the locations:
The fun informal space of Adrenaline Alley Skate Park in Northamptonshire. Permission was given to carry out two studies, one on a popular skate ramp within the irregular
space of the park and another in a semi-public social space, located at the entrance to
the ramp park itself.
The relaxed retail store of Urban Outfitters on Oxford Street, London, on the lower
ground floor in a wide rectangular space adjacent to the men’s fitting rooms. Permission
was given for a weekend study.
The dance performance space of Danceworks dance studio, in their square lower ground
floor waiting and cool down area. A one day study was carried out.
We then approached organisers of UCL events and found several social events:
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The Roberts’ ground floor Foyer, a semi-public, slightly L-shaped space with windows
spanning one wall and equally spaced pillars creating an open corridor on the other.
Both the WET event and the UCL Open day were held here (see below for details).
Permission was also given to install the Shadow Wall at two informal events held in the
UCL South Cloisters, a large wide hallway and irregularly-shaped intersection to the
different sections of the main UCL building. The Outdoor screening of the London
Olympics opening ceremony occurred nearby and the Computer Science Summer BBQ
was held in this space.
Permission was also given to install the Shadow Wall in the Print Room cafe, a ground
floor rectangular space, divided into different sub-spaces through the arrangement of the
canteen counter, tables and chairs and physical pillars. Two studies were carried out
here. With a mix of physical spatial configurations, where possible the Shadow Wall
was installed in positions of salience drawing from the Space Syntax concept of the isovist and by understanding of how the space was used.
Comperes accompanied the Shadow Wall at two locations, the WET Event and Urban
Outfitters studies. There was no compere at the other locations, which allowed participants to be self initiated and managed, however informal champions of the system
emerged at the Computer Science Summer BBQ.
Rapid Ethnography
A rapid ethnography (Millen, 2000) was conducted over a 4-week period, comprising 11
days of observations. Over the course of the 11 days, 1647 people were observed engaging with the Shadow Wall. On each of these days, qualitative observations were carried
out. This involved taking field notes and photos, to illustrate the context of what was
- 22 -

going on in certain situations. Where appropriate, interviews were conducted. Shadow
Wall was shown for different lengths of time, depending on the outcome of negotiations
with the location’s operations manager or the duration of the event at which it was
shown. Observations at the different locations were carried out at various times of the
day, on weekdays and during the weekends and focussed on the behaviour of passers-by
in the immediate vicinity of the installation and in the surrounding area.
In conducting these observations the aim was to understand the role of both the physical
space and the social interactions already occurring - which made it a place - in encouraging and discouraging interaction (existing activities and the social atmosphere). By
doing so, we could get a sense of what people did in and around the space with regard to
the installation and how the physical space and the place shaped behaviours and interactions. This would give us insight into how space and place interrelate. With previous
research typically only looking at a single location (e.g., Peltonen et al., 2008) or different kinds of displays in a variety of different locations (e.g., Huang et al., 2008), we
know little about this relationship for interactive public displays. The exploratory nature
of observational research allowed us to effectively seek answers with little to no prior
theory. Field studies, in contrast to lab studies mean a “high ecological validity of the
data can be assumed” (Alt et al. 2012).
Interaction Logs
Shadow Wall stored the shadow silhouette sequences of each interaction along with a
timestamp. These videos acted as interaction logs for interactions directly in front of the
installation; the data was used as the follow-up content for analysis of interaction. This
provided more detailed information and allowed repeated inspection of particular behavioural episodes.
- 23 -

Interviews
Approximately 30 participants were interviewed in situ, on the fly, during observations,
for about 5 to 10 minutes. The majority of interviewees were those who had noticed the
researcher as field notes were being taken, either from sitting in close proximity, after
engaging in interaction or reading the posters put up around the space. There was a
broad range of different backgrounds and ages, individuals or in groups, and who were
in the location for different reasons (an event, work, shopping, etc). In conducting the
interviews, we used noted episodes from the observations that were seen to be worthy of
further elaboration. It was kept open-ended so new insights could be discovered. To record these interviews, field notes continued to be used as opposed to audio recording
simply because of the social circumstances of the “in the wild” interviews.

3.3. Data Analysis
This analysis focused on the events and interactions that occurred at the Shadow Wall
given the social and physical context of the space, the ways in which participants displayed their understanding and acceptance and the way they engaged with it.
Field notes and images were analysed after each study and qualitative themes were defined, which were tested and evolved in subsequent studies. The shadow sequences
from each study were also, firstly partitioned into sessions of interaction, each session
containing a full episode of uninterrupted use, by one or more participants. Partitioning
took into account group situations in which participants entered and left the interaction
zone at different times. If there was more than a ten-second gap between participant
interaction with the display or one another, then the use was counted as a new session.
For each session, manual coding was carried out to find out: (1) its duration; (2) the
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number of performers; and (3) the number of spectators within the active group. Field
notes were used to determine the numbers of active spectators within a group and the
number of spectators. These data were then used for statistical investigation of the most
interesting social behaviours found in the qualitative analysis.
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4. THE FINDINGS
In the presentation of findings, the focus is on audience behaviour with and around the
Shadow Wall installation, given the spatial layout and social use of the public space. By
observing how people engaged directly with the installation, how they collaborated, and
how they interacted with one another during interaction and while spectating, the aim is
to tease apart the effects of space and social context - “place” - and so gain understanding on how they interrelate. The presentation draws from interaction analyses of selected episodes, in-the-wild interviews and statistics distilled from the coded episodes of
interactions.
Over a 4-week period comprising 11 days of study, the Shadow Wall was installed in 6
locations, around the UCL campus (Roberts’s Foyer and UCL South Cloisters) at various events, the Print Room cafe, Danceworks dance studio, Adrenaline Alley Skate Park
and in Urban Outfitters, a high street fashion retailer on Oxford Street London. Over
1647 people passed by the Shadow Wall. For 7 out of the 11 Studies, 1167 interactions
at the Shadow Wall were logged and manually coded, in which 58% viewed or reacted
to the Shadow Wall in some way.
The analysis of this study and the statistics drawn from it shows the relationship that
exist between the physical and social nature of space, and the effect it has on the use of
a large interactive display in a public environment. In the following subsections we report the findings from each study, analysing this theme in more detail, drawing from
statistics and interesting episodes of interaction.
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4.1. Roberts’s Foyer
Roberts’ Foyer, a semi-public space has a slight L shape, it is located on the ground
floor of the Robert’s Engineering building. Windows span the side and equally spaced
pillars on the far side, create a hallway leading to the open space cut-off, in the far corner that gives access to the two lecture theatres also on the ground floor. Students, faculty staff and service staff pass through the space en-route to and from, the lecture theatres, upper floor offices and other parts of the building throughout the day.

4.1.1. UCL Open Day
The space was set up as the engineering faculty’s presentation area. Along with several
projects, mechanics and robotics demonstrations were on display and information
booths were arranged in the space for visitors to find out more about the different
courses.
The Shadow Wall was installed on the back
wall of the foyer (Fig 4.1), in a salient position. The interaction zone was defined as
the space between the projector and the
wall. It was kept clear so that visitors would

Figure 4.1 UCL Open Day

serendipitously discover the interaction
while moving through the space. On the day it was clear that the social context of this
space did not match the playful nature of the installation. It was socially quite formal;
visitors did not tend to know one another and so group formations were normally face-
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to-face or small and personal with a closed narrow o-space3 , that did not provide opportunity for other people to join. Visitors looked around at the different sections within
the space but seemed self conscious and aware of their surroundings. Visitors were in
this space for a set purpose: to find out about courses, seek advice and find answers to
their questions. The role of staff and current student volunteers was to answer these
questions and give advice. There was a limit on time and while waiting, people were
constantly in discussion. Consequently there was a very narrow opportunity for playful
distractions. Participants included a broad age range, from prospective undergraduates
and their parents, staff faculty and current UCL student volunteers.
Participants noticed the Shadow wall from several common positions in the space (Fig
4.2). As passers-by walked through
the space, heads would turn towards
the installation. A group of current
UCL students, Group1.1 who had directly interacted with the Shadow
Wall (presented below), when interviewed stated they had seen it on entering the foyer (Position A). Stationary groups in and around the vicinity

Fig 4.2 Attention points

of the space were also observed discussing what the installation could be.

3

o- space is a term used in the spatial analysis of human interaction (F-formation). It is the joint transactional space
of a group. (Kendon et al. 1990)
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The audience were aware of the installation but seemed uncomfortable standing
in front of the projector, a negative space
was formed and the interaction zone was
within it. The placement of the Shadow
Wall gave passers-by the option to walk
through the space or around it and iniFigure 4.3 Negative Space

tially most people took the latter option.

If they did walk through the space, they quickly slipped through as if they were doing
something wrong (Fig 4.3).
Most of the audience were unaware of the interactivity; many had felt the projector was
displaying an abstract representation. The equipment used communicated that the space
was to be kept clear so as to not distort the wall display. A misunderstanding of the display created a barrier to entry and there were no subtle or direct interactions until the
arrival of Group1.1. This episode highlights the benefit of the “Honey-pot” effect, as it
provided the opportunity to correct this misunderstanding through social learning.
Group1.1, were made up of 3 UCL
students, classmates of the primary
researcher. They knew about the
study and had come to see and try
out the Shadow Wall. Through their
interaction, a ‘honey-pot’ effect

Figure 4.4 Group1.1 in subtle interaction

emerged. There was a progressive increase in the number of people looking at the installation as Group1.1 engaged with it. They began with subtle interactions, small ges- 29 -

tures and movements within the interaction zone. They would wave their hands and
move from side to side to see what effect it made. This caught some people’s attention
and as they recognised the interactivity, several signalled to others to also take a look.
As Group1.1 engaged in direct interaction, with bigger, more expressive movements and
reactions, a sociable ‘buzz’ emerged, with more people in the immediate vicinity of the
Shadow Wall showing an interest (i.e. visibly facing the display from their positions and
in discussion about it). From the discussions that could be heard, people began to understand the installation and its interactivity. For a short period Group1.1 engaged in multiple interactions and in that time, most people nearby became spectators, smiling at the
movements Group1.1 made and the shadows cast.
After Group1.1 left, several people approached the primary researcher to find out about
the installation. They had discovered the interaction from watching Group1.1. However,
despite their curiosity, they were reluctant to engage with it themselves. One participant
Participant1.3, a UCL visitor, responded “I don’t know anyone here. Maybe I’ll have a
go when it gets quieter”. There were no subtle or direct interactions with the installation
after Group1.1 but the ‘honey-pot’ effect resulted in understanding and acceptance of the
space and noticeably more people now comfortably passed through it.
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4.1.2. WET 4 Event
The Shadow Wall was projected onto the inner wall of a passageway defined by equally
spaced pillars. This area of the foyer has a
more irregular shape: what researchers in
Space Syntax would describe as a spiky
isovist (cf. Dalton et al., 2009). Passersby naturally walk through this space to
Figure 4.5 : Roberts foyer, pillar space

the lecture theatres from the stairs or engineering front entrance and vice versa. The WET event was a day of lectures and demonstrations, allowing visitors to discover more about engineering and the role women
have played in the field, to encourage schoolgirls interested in the subject. The foyer
was set up as the breakout and eating area for the event. It was socially, a less formal
space, and directly faced the installation with pillars on either side framing it. In interviews with participants, mostly year 12 girls, many were very interested in engineering
and especially in attending UCL. They were slightly intimidated by the environment,
self conscious and wanting to make a good impression. The role of faculty staff was to
encourage and communicate the exciting aspects of engineering at UCL and to answer
any questions the girls had.

4

WET = Women in Engineering Taster
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The Shadow Wall was placed in a salient position and noticed on several
common paths through the space. These
paths also encouraged serendipitous
interaction, allowing the audience and
passers-by to discover the interactivity
of the installation. As the WET visitors
entered the foyer from the lecture theatre, the first visitor who entered the
space, Participant2.1 took the most natuFigure 4.6 : Attention points

ral route to the table of food, passing
between the 2nd and 3rd pillars where the

installation had been set up. She initially hesitated to walk in front of the projector but
with no other options, continued. The projection went white as she entered the
interaction zone and others, noticing this followed suit. They may have seen the white
projection as a cue, that gave them permission to walk through the space. A queue
formed directly in front of the projector and when the time elapsed over the recording
limit, the Shadow Wall began to display the cast shadows. This caught the attention of
several visitors; turning to face the display as they waited, discussions seemed to be on
the Shadow Wall and several visitors were observed pointing at the shadows cast. Curiosity increased as they socialised in the eating area. They viewed and reacted to the effects5 of several serendipitous interactions. The Shadow Wall became a talking point
between groups.

5

Reeves (2005) identified two ways in which users interacted with interactive displays:

Manipulations, refer to the performer’s gestures
Effects, refer to the visible result of the interaction on the display.
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The Shadow Wall worked well with the
staff who were involved in the organisation
of the event. Several groups, of mostly 2,
engaged with the Shadow Wall, firstly with
a subtle interaction, either by just standing
in the space or waving their hands. They
would move to the sides to view the effects
and then return to the interaction zone making bigger and expressive moves. They
would then return to their spectating col-

Figure 4.7 : Faculty staff in interaction.

leagues to view the installation socially and discuss it. Different spaces within the
interaction zone and immediate vicinity began to emerge. The width of the display filled
the space between the second and third pillar, ‘SIS6 ’ and ‘comfort’ spaces in front of
those pillars were noticeable (cf. Fischer, 2012) as more people (mainly staff) continued

6

SIS = Social Interaction Spaces
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Figure 4.8 : Interaction spaces and approach

to interact with the Shadow Wall. Sweet spots and ‘potential interaction’ spaces were
also defined (Fig 4.8). If a participant directly approached the installation they centred
themselves in the space before actually interacting, if they approached from the side,
between the pillars, they normally began interaction right from entry into the space, creating a constant movement from one end to the other (Fig 4.8). This suggests a relationship between the shape and size of both the space and the display, and the path of the
interaction.
Students were aware of the Shadow Wall interactivity. Their curiosity was high but they
chose not to interact. The social context and an unfamiliar environment discouraged
them even when faculty staff engaged. Students would only ask staff about the installation but were not drawn in themselves. Staff naturally took on the role of comperes.
From interviews, (with comperes and students) there was high interest in the installation
and students wanted to experiment, themselves but were reluctant. The social context of
the space and that students didn’t know one another was a social inhibitor. Like the
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O’Hara et al. (2008) study, they exhibited a form of evaluation apprehension, “they
didn’t want to be the first to interact from the group and they slightly feared their behaviour would be judged”, so it helped that staff were the comperes encouraging
interaction. One compere, managed to encourage a group into interaction and they courageously tried it out. There was clearly only one keen member in the group, she immediately centred herself in the space while the other members stood in the comfort
spaces, she engaged in direct interaction and tried to encourage her still reluctant friends
to join her7.

4.2. Print Room Cafe
The Print Room Cafe is a rectangular ground floor space, divided into different subspaces through the arrangement of tables and chairs. Over 2 days, the Shadow Wall was
installed in the central space of the cafe accompanied by call-to-action posters to encourage interaction and a brief explanation of the Shadow Wall. This was an area of
high footfall, close to both entrances to the Print Room Cafe. One door leads to an outdoor space, where there is further seating and the other, on the opposite side of the cafe,
gives access to a hallway of the ground floor, South Wing Slade building. Passers-by
need to go through this space to the canteen counter or various sitting areas, or to the

7 Appendix:Ap74FN3
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second doors (a common route to the
main UCL building). The Shadow Wall
directly faced the space in which comfortable sofas and large coffee tables
were arranged. The canteen counter
space, is on the far left hand corner of
the Print Room, with a long section of
tables and chairs directly in front of it,
this seating space had no view of the
Shadow Wall. At the other end of the
cafe, a square space is filled with more

Figure 4.9 : Print Room Cafe

tables and chairs, this space provided a
continuum from no view, to full views of the Shadow Wall. The print room cafe is a
comfortable and socially relaxed space, with music playing and people constantly coming and going. Many groups convene in this space to socialise and take time out.

4.2.1. Lunchtime
A study was carried out at lunch time. During this time people could be seen having informal meetings, socialising in groups, and reading or writing on various mobile devices while they had their lunch or over coffee. Children and parents were also present
in the space.
Groups could be seen and heard engaging in discussion about the Shadow Wall, noticeably looking at the display as they spoke, or by group members turning their head
and/or upper body if they were facing away from the installation. Groups of spectators,
like Group3.1, who sat on comfortable sofas directly in front of the Shadow Wall, could
- 36 -

be heard discussing it and what it might be displaying. Positioning to encourage serendipitous interaction from passers-by allowed Group3.1 to quickly discover the installation's interactivity by identifying the silhouettes of passers-by within the cast shadows
displayed. Curiosity and interest in the installation was high, but the act of sitting down
seemed to create a barrier to entry, that prevented interaction from being initiated 8. In
contrast, for passers-by, the projection of white that cast their shadow when they entered
the space, and the return to displaying a moving image when they left the interaction
zone seemed to correctly communicate the interactivity of the installation; passers-by
who entered the space several times engaged in very small subtle interactions, moving
through the space slightly slower, turning towards the display to view the effect. With
high footfall during the lunchtime rush, it was not possible to stand around in the space
and so passers-by did not normally stop to view the moving images long enough to gain
understanding of the effect.
Subtle interaction is a key stage of the interaction phase, that encourages and increases
the motivation to engage. A passer-by will verify their perception and understanding of
a display’s interactivity (cf. Müller et al., 2011). At the Shadow Wall passers-by who
correctly interacted with the installation were more motivated to continue the
interaction, trying to view the effect they had made for as long as possible as they
walked away from the interaction zone. One participant3.5 waited around the entry space
of the first door, viewing the installation even though he had to constantly change position to allow others to pass. When he recognised his silhouette within the display, he
signalled to his friends to take a look before they moved on. If passers-by engaged in
subtle interaction, and did not see the effect they expected or one that corrected their
perception, interaction often ended. Several such interactions were observed.
8 Appendix:Bp76FN1
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Participant3.4 walked past the installation. When the Shadow Wall cast white
participant3.4 touched the wall as if it were a touch display. When nothing happened, he
continued on to the canteen counter not noticing the return of the installation displaying
his cast silhouette.
During the lunchtime study, the installation seem to work well with children. They engaged in direct interaction without understanding the interactivity. They perceived the
installation to be something to play with. One child participant3.2 noticed the light beaming from the projector and responded by playfully running toward it, attempting to put
her face directly in front of the light before being stopped by her parent and directed to
the wall, quickly noticing her shadow, she began to dance. Her parents seemed to be in a
rush and so the interaction was short and they didn’t wait to see the effect, but it was
long enough to create a
‘Honey-pot’ effect. Another
child participant3.3 had now set
eyes on the installation: seeing
the girl dancing in front of it,
he started to signal to his parents, pointing and trying to
break free from his mother’s
hold. When the parents got up

Figure 4.10 : Participant 3.3 interaction

to get things packed up, they
positioned themselves near the installation and participant3.3 was given an opportunity
to play with the installation, while the baby was being put in the pram, but he was confused by the white record screen and what looked like the beginnings of a little dance
turned into him just standing looking at his shadow.
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4.2.2. Evening
A second study was carried out in the evening, there were fewer informal meetings,
more groups were socialising than there were lone individuals and there were no children with their parents. There was the addition of alcohol on sale, and on the day of the
study, there was a buy “three beers for the price of two” offer.
A display’s interactive experience, plays an important role in its success, the placement
of equipment within the space is as important as the placement of the display itself. If a
passer-by receives negative output from the equipment, there is a decrease in interaction
as they make a conscious effort to avoid it. During the evening study, the height of the
projector and the dimming of lights in the space, meant that passers-by of average
height or lower, experienced strong discomfort, with light from the projector beaming
straight into their eyes on entry into the Print Room Cafe. This received negative reactions and created bad experiences with the Shadow Wall. Passers-by would put their
head down to the floor or shade their eyes, quickly slipping through the space and
avoiding interactivity.
There were fewer people in the Print Room during the evening study and movement
through the interactive space was far less constant. Negative discussion of the installation could be heard and the only interaction of the night was from a staff member. Towards the end of the night, as he began to announce they were closing. He put his hands
in front of the projector’s beam of light casting a ‘camp fire’ shadow.

4.3. UCL South Cloisters
The South cloisters is a large wide hallway and spiky-shaped intersection to different
sections of the main UCL building. This is a public space that visitors can freely walk
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around. The space is fairly void, and so constantly takes on different roles. It is booked
for various events, occasionally used for exhibitions or as rehearsal space. There are
several access points leading to the main Quad and access to a roof garden. The famous
Auto-icon of Jeremy Bentham is kept on public display at this end of the South Cloisters.

4.3.1. CS Party
The hallway of the South Cloisters was transformed into the fun space of the computer
science department’s summer BBQ. Entertainment was provided in the space: at one
end was a photo booth with costumes at hand, the Shadow Wall was projected onto the
inner wall on the other end of the hallway. Drinks and alcohol were provided, along
with an ice cream stand and BBQ served in the adjacent roof garden. The space had
been changed into a social, fun setting. Groups chatted and joked and social norms were
slightly changed by the consumption of alcohol.
Initially there seemed to be a relationship between time and the effect of serendipitous
interaction. Between 5pm and 6pm only 16% of passers-by viewed and reacted to the
Shadow Wall as they passed through the space, between 6pm and 7pm display effectiveness was at it’s highest, of 81%.9 Manual coding provided opportunity for reflection
and the relationship was found to be between what people were doing within the space

9 Appendix:Cp80
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at the time. Between 5pm and 6pm people
were finishing work for the day. Many
passed by with their heads down, e.g.,
casually reading a book (Fig 4.11) or rushing past perhaps to catch some form of
transport. Others were observed looking
inside their bag, making sure they hadn’t
forgotten anything. If a passer-by was preoccupied as they serendipitously walked
through the interaction space, display effec-

Figure 4.11
Pre-occupied serendipitous interaction

tiveness was reduced. Between 6pm and
7pm, passers-by began arriving for the CS party. They viewed and reacted to the
Shadow Wall from several common positions (Fig 4.12).

Figure 4.12 : Attention Points

They seemed interested in all the elements within the space: looking around at what had
been laid out for the event, display effectiveness would then fall as the same people
passed the space multiple times.
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The addition of alcohol, food and fun entertainment such as the costume photo booth,
provided the social affordances for fun, that seemed to give permission for playful behaviour that worked well with the use of the Shadow Wall. People took their time and
seemed more comfortable engaging in subtle interaction. As a participant viewed and
reacted positively to the effects of their interaction, confidence and excitement would
rise; they would, as a result become more expressive in their movements, which drew
them deeper into interaction and the social configuration of the space support prolonged
engagement. This was noticeable in an episode of interaction by a small group5.2. They
firstly engaged in subtle interaction, waving their arms and stepping back to observe the
result; impressed by the effect made to the installation, they quickly engaged in direct,
more expressive interaction, each
member casting a shadow, from
Egyptian dancing to star-jumps
or attempting to pat the head of a
friend’s shadow 10. The ‘Honey
Pot’ effect soon emerged with a
noticeable increase in the num-

Figure 4.13 : Group5.2 Collaborative interaction

ber of people within the immediate vicinity of the Shadow Wall.
Different spaces, similar to those presented by Fischer (2012) formed: the ‘activation
spaces’ where people observed was created by a second group5.5, as they stood observing group5.2 and the installation. A member within group5.2 played a key role in this
interaction episode, that we term, ‘champion’. Without any input from the researcher,
the study participant5.4 took on an active role in encouraging others to join in with the
interaction. She was the most expressive in movements and reaction to the Shadow Wall
10 Appendix:Cp81FN4
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Figure 4.14 : Interaction spaces

and would co-ordinate others in group interaction, with creative shadows to cast. The
champion invited group5.5 to join them, but they stayed in a comfort/SIS11 space (Fig
4.14) where they could safely socialise with group5.2 without interacting themselves. As
time went on and group5.5 continued to observe, social learning was achieved, their confidence increased and as the champion shouted out “Jazz hands”, group5.5 joined
group5.2 in the interaction zone and all members engaged in the Jazz hand interaction
(Fig 4.15).
In several similar interaction episodes a pattern emerged. Depending on the relationships between the groups, two different
behaviour occurred. If the two

11

Figure 4.15 : Group5.2 & Group5.5 - Jazz Hands

SIS = Social Interaction Spaces
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groups had a strong relationship (e.g. friends and family), after some time, and with
some form of social cue, they would eventually leave the comfort space and join in the
interaction. If the relationship was weaker or more formal, the spectator group would
wait until the interaction space was clear and the initial group had left the immediate
vicinity of the Shadow Wall before they would engage in interaction. The time spent
spectating seemed to be beneficial to the process of engagement and motivation. A person intending to engage but who may be sightly apprehensive was given an opportunity
through spectating and social learning to gain confidence and decide what for them is
socially acceptable12.
When interactivity positively engaged the audience enough to form champions the
group interaction experience was noticeably more lively and creative. The duration of
the group’s interaction was also longer: group5.2 interacted with the shadow wall for 16
mins and they returned several times for more.
However, just as a champion can encourage interaction, they can also discourage new
groups. During group5.2’s interaction several groups had formed within the Spectator
space. They did not seem to know the members of group5.2 and so waited in the spectator space for a while before moving on. These groups may have wanted to engage in
interaction but felt they had to wait their turn. When group5.2 left the installation a chain
of interactions followed. The spectators who had been waiting, one by one returned to
the interaction space and engaged in quick interactions13.

12 Appendix:Cp85FN23
13 Appendix:Cp85FN15
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4.3.2. UCL Outdoor Screening Of The London Olympics Opening
Ceremony

Figure 4.16 : Attention point

The Shadow Wall was projected onto a different wall close to the intersection space of
the South Cloisters, a point visible from an irregular, spiky isovist, with several access
points to the Quad and various parts of the main UCL building. The early part of this
study saw people rush through the space as the working day ended. Later, the space began to fill with excitement: the South Cloisters was a main route to a large outdoor
screen that had been set up to show the action from the 2012 London Olympics, and the
study was organised for the evening of the opening ceremony. A bar and food stalls had
also been set up nearby. Passers-by were laughing and joking around, ready for some
Friday fun. People viewed and reacted to the Shadow Wall from certain entry and exit
paths through the South Cloisters space (Fig 4.16). As the night progressed and the
Olympics got under way, excitement increased, passers-by were louder and were much
more expressive in the interactions but with all the fun going on outside, engagement
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was less prolonged and interactions were short with no groups forming around the installation for prolonged periods as had occurred with the CS Party.

4.4. Adrenaline Alley Skate Park
Adrenaline alley, one of the largest indoor skate parks in Europe, holds up to 600 young
children (accompanied by their parents) and young adults. They come from all over
Europe, from various backgrounds and with various skills. The park is designed to be an
exciting space, family friendly, but is also used by professional skaters. The majority of
visitors come in groups, with an even mix of amateurs and professionals. From observations, no one seemed overtly self conscious or embarrassed about making mistakes; The
space is a place to improve skills, therefore falling down and getting back up again is
normal practice. It's busy and fast paced with visitors constantly riding around the park
on skates, bikes, blades, scooters , etc. High ramps give the space a very spiky isovist
and many sections of the park are isolated.

4.4.1. Skate Ramps
Since the park is so spiky and spaces are
isolated, the Shadow Wall was projected
on to the back wall of a popular ramp in a
far section of the park, it could only be
seen by visitors directly in the space (Fig
4.17).
Figure 4.17 : Skate Ramp

When placed within the park, on the back
wall of a skate ramp, the role of the installation seemed to change. The distinction presented by Malone between toys and tools seemed to blur. As skaters discovered the in- 46 -

teractivity of the Shadow Wall they eventually began to use it more like a tool than a
toy. They would perform a trick, wait on the platform to see how it looked on the display and repeat until it looked right. Groups could be heard making comments about
what the cast shadows looked like and what the individual needed to do to improve it.
When parents came into the space to check on their kids, several participants showed
their parents the installation and their silhouette14 .

4.4.2. Park Entry And Breakout Area With Lockers
This is a semi public area of the park: a wide open rectangular space and the initial entry
before entering the ramp park itself. The Shadow Wall was projected onto the wall directly facing the seating area, where mainly parents sat reading newspapers or chatting
as they waited for their kids.
The Installation could also be
seen from the locker area on
the side, another area of the
space where groups gathered.
The installation was in a salient position and visitors
would serendipitously interact
with it as they made their way
to the main ramps.
Figure 4.18 : Attention points

The shape and size of the
interaction space, like previ-

ous studies seemed to guide the sweet spot and the path of interaction. Here the
14 Appendix:Dp89FN2
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interaction space was long and narrow and so interactions mostly began from one end of
the display to the other.
As discussed in the CS Party
Study, again if participants
were preoccupied as they
passed through the interaction
Figure 4.19 : Skate Ramp

space serendipitously, display

effectiveness was reduced. Many passers-by were preoccupied riding through the space
with their head down. This was changed by the presence of a group: someone within the
group would almost inevitably recognise the silhouettes displayed on the Shadow wall
and signal to the rest. They would then engage in interaction on whatever they were riding, doing tricks as they made their way to the ramps 15.
Again, just like the CS party,
the skate park provided the
social affordances for fun that
seemed to provide a ‘licence to
play’, an environment or situation that made it socially acceptable to engage in the act of
Figure 4.20 : Skate Ramp

play. A parent, participant7.3,

who sat in the breakout space spectating, moved over to sit closer to the locker space.
He continued observing the serendipitous interaction of passers-by before getting up to
give it a try, with a semi dance walking from one end of the Shadow Wall to the other

15 Appendix:Dp93FN2
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and back again. As his children came, he directed them into interaction with the Shadow
Wall16

4.5. Danceworks Dance Studio
The Shadow Wall was installed in the chill-out and warmup area of Danceworks studio,
a square space on the lower ground floor, with access to the female changing rooms.
Windows span one side of the space, looking out into one of the dance studios. Tables
and chairs are arranged in the far corner of the space with comfortable sofas set in the
space itself. The installation was positioned so that it was visible from the door and enroute to female changing rooms 17. The rationale in choosing this location, was that it
appeared to be a relaxed fun environment, but with a mix of amateur and professional
dancers, this was also potentially a self conscious setting.
The placement of the Shadow Wall did not encourage serendipitous interaction and
many passers-by were unaware of its interactivity. From comments made by people
passing through the space, some believed the display was a projection of an abstract
performance art piece. Many commented on how beautiful the dance silhouette was and
several people stopped by the door (en-route to the studio space) to admire the art.

16 Appendix:Dp93FN5
17AppendixEp97
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Staff were told about the installation and even though
they seemed excited about
having a go, as they thought
about how they would dance
within the interaction space,
they exhibited performance
apprehension. No one wanted

Figure 4.21 : Dancing interaction

to be the first to engage in
interaction and they would try and encourage each other, until someone gave in. After
the initial interaction, performance apprehension disappeared and members of staff became champions, on returning to the reception desk, (on the ground floor) they would
tell fellow staff and regular Danceworks members about the, “cool, art installation
downstairs” and more people, mostly fellow staff, professional dancers and teachers
would then come to the space - typically in groups to cast a shadow of their own18.
Members only became aware of the installation through the emergence of the ‘Honey
Pot’ effect. People in the space, waiting for their class to start became spectators as they
observed the staff, teachers and professional dancers engage in interaction. They viewed
and reacted to the cast shadows, but many were reluctant to engage when prompted.
Only two ladies had a try, participant8.4 (Fig 4.21) and they were clearly not amateur
dancers. From interviews at the time several members exhibited forms of performance
apprehension. The shadows cast by the professional dancers and the unfamiliarity of the
space was a ‘social inhibitor’, there was a fear amongst amateurs about spoiling the art,
and they felt their behaviour would be judged by the professional dancers. Perceived
18 Appendix:Ep98FN1
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amateurs would only spectate even though it looked like they wanted to have a try. In
one of the interviews, a spectator stated she would use it in another dance venue because “it’s a have fun, and make fun of yourself kind of place”, several other spectators
who heard what she said, and knew the place she spoke of agreed.

4.6. Urban Outfitters Oxford Street
This retail store presents a lot of interior aesthetics; within the direct sales space everything is salient from most positions. The walls and floor space are stylishly filled with
art, advertising or clothes for sale, therefore, there are no empty spaces on the direct
shop floor so the Shadow Wall was projected onto a clear white wall spanning the
length of the space adjacent to the men’s fitting rooms, located on the lower ground
floor.
This space is wide and rectangular but not in a salient position in terms of the complete
space and only visible from a small area of the lower ground floor. The waiting area
outside the fitting rooms with its comfortable sofas and magazines was the only space
on the direct shop floor with partial views of the Shadow Wall. The fitting rooms would
have periods of high footfall on weekends, with queues and groups waiting around. In
using the fitting room, customers would serendipitously interact with the installation
and a few chairs were placed in the space to further encourage customers to wait
around. Urban Outfitters consciously define their space through their spatial layout, aesthetics and the staff they employ. Their customer target group are funky, creative and
stylish young individuals, (aged between 18 and 30) constantly looking for new ways to
express themselves and so the store aims to employ similar kinds of people, so that they
can relate to their customers. Staff are young, stylish and laid back. They look like
groups of friends socialising as they work and the only thing that distinguishes them
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from customers, are their badges and the fact they are normally folding up clothes. This
is a laid back, casual and relaxed space, with top 20 chart music playing throughout the
store. Customers seemed to be in no rush and curiosity seemed high as they were in a
situation of naturally browsing the space for something interesting. The store keeps itself current by employing an in-store display manager and before the study we worked
together to ensure the Shadow Wall fitted within the existing style of the space.
We painted the wall a clear
white and a box was made to
mount the projector to the
ceiling out of the way of the
customers. The camera was
fixed to a steel bar, a motion
sensor was mounted to the
floor and all wires were hid-

Figure 4.22 : Shadow Wall in Urban Outfitters

den away. The display manager also gave sign-off for a large call to action to be stencilled on the wall, “Throw
Shapes, Jump & Express Yourself!” (Fig 4.22) accompanied by information printed on
white laminated card, similar to those seen in galleries. It described the concept behind
the installation and gave instructions on how to engage in interaction.

4.6.1. Saturday
While the space was being prepared for the installation, several staff members had
asked about what was being installed. By the weekend of the study staff were eager to
see the results. Socially the laid back, creative nature of the space allowed the Shadow
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Wall to work well. There were
no signs of any form of apprehension, staff from the fitting
rooms were the first to engage
in interaction (Fig 4.23). They
eventually became champions
Figure 4.23 : Fitting Room Staff

for the installation introducing

and even demonstrating the interaction to customers as they waited to use the fitting
rooms19. Throughout the day, each staff member who engaged in interaction told another member of staff and when they went back to their area, groups would come down
to the space to see and engage with the installation and a ‘chain interaction’ emerged
(Fig 4.24). New members would gather
in a spectator space viewing and reacting
to the interaction going on within the
space, resulting in a ‘Honey Pot’ effect
where customers waiting to use the fitting rooms would also become spectators. When the group within the
interaction zone returned to their work,
small groups of staff within the spectator
space would then enter the interaction
zone and engage in direct interaction.

Figure 4.24 : Collaborative Interaction

Many of these groups seemed to have
planned what they wanted to do, sorting out amongst themselves where to stand and

19 Appendix:Fp101FN1
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giving a signal of when to start. The groups of staff eventually died down leaving only
the waiting customers. They would then move into comfort spaces to get a better view
of the installation. They would read the call to action on the wall and the information
displayed but would not directly engage in interaction. The fun expressive silhouettes in
the display may have created a social barrier, customers may have felt they needed to
continue with the fun expressive shadows, they may not have felt confident or comfortable in doing this in the public setting of the space. This assumption is based on the fact
that customers seemed to engage more with subtle interactions when the Shadow Wall
displayed less expressive movements.
With the large size of the display spanning the complete width of the narrow
rectangular-shaped interaction space, the sweet spots and interaction paths of participants were again observed. Similarly to previous studies, if a participant directly approached the display, there was a common ‘Sweet Spot’ where participants preferred to
centre themselves in the interaction zone20 .
Once again, being preoccupied when passing through the interaction space reduced display effectiveness when no one was directly engaging with the Shadow Wall. When
customers made their way to a fitting room, they would serendipitously interact with the
installation. On leaving, most would have their head down putting clothes on hangers or
sorting out the clothes they wanted and would not notice the cast shadow of themselves.
This was only corrected by being part of a group: like the skate park study someone always seemed to notice the interaction and signal to the rest, resulting in the whole group
returning to the space to view and react to the effect, and then, engage as a group in
interaction.

20 Appendix:Fp100
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4.6.2. Sunday
This study was quieter: there were fewer staff and the ‘Honey Pot’ effect happened less
as the day progressed.
The Experiment
The Shadow Wall relied on customer awareness of the interactivity and display effectiveness was low. To see if this could be improved an in-the-wild experiment was conducted. The previous day had shown that individuals in groups were more likely to discover the interactivity, as a trailing member would notice their groups silhouette and
signal to them, resulting in the initiation of group interactions. The question was what
would happen if individuals were made aware of the interactivity through showing them
the silhouette shadow cast from their serendipitous interaction.
Hypotheses
It was felt, customers would be curious enough to go back and view their own silhouettes. The social context of the space would then provide the social affordances to encourage and motivate them into engaging in subtle interactions.
Method
The fitting room staff were instructed to check if a customer serendipitously interacted
with the Shadow Wall. If a customer had not noticed their silhouettes when leaving the
changing room the staff member would tell them as they took back unwanted clothes, or
the fitting room tags. The staff member would point at the installation so that the customer naturally turn their head to see what was being pointed at.
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Results
The experiment was carried out for 2
hours between 3pm and 5pm in which an
average of 62% of passers-by walked
back to the installation space to view
their silhouettes (Fig 4.25). They would
typically react positively and look around
the space to see how it worked. The fit-

Figure 4.25 : Experiment

ting room staff member would then explain, normally by demonstration, that the cast shadow when the wall went white, was
captured. Customers would then step forward to cast a shadow, they would engage in a
short subtle interaction, normally by waving their hands 21.

21 Appendix:Fp106

- 56 -

5. GENERAL DISCUSSION
This chapter will discuss the findings of the 11 studies, in relation to existing research
and pulling from the experience of Andrew Shoben, founder of Greyworld, who was
interviewed for this project to get a commercial viewpoint. Greyworld is a group of artists
who create commercial, public interactive art
for play – usually in urban spaces (Greyworld,
2012). In the second section of this chapter
the challenges and limitations of the study are
discussed.

Greyworld’s interactive paint wall for
Nokia

5.1. Discussion Of Findings
The 11 studies aimed to tease apart the effects of space and place on audience behaviour
with and around the Shadow Wall installation, and to understand how space and place
interrelate. This section discusses key findings from the qualitative analysis.
Display Effectiveness
Understanding spatial configuration, and the routes of natural movement through the
space is important to the effective positioning of wall displays and media façades. As
Huang et al’s (2008) research shows, the reason people notice and glance at large displays is complex and dependent on many factors and therefore it has not yet been defined. Andrew Shoben has learnt through trial and error that “it is only the artists and
designers who take the public environment seriously, who get the best response from
the kind of works they make. If you don’t think about what kind of space the display
commands, or how people flow through the space and how their attention is taken, then
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we really end up with a dead work”. As my study has shown, placing the display in salient positions based on natural movement through the space is effective in catching the
attention of passers-by. A good illustration of this, comes from the UCL Outdoor screening of the London Olympics opening ceremony study, where more people noticed the
display on approach into the space than on exit out of the space.
However, salience does not communicate the interactivity of the display. Just like the
Danceworks study showed, even when a person notices a display they are still usually
unaware of the interactive capabilities, (cf. Müller et al. 2012) as they can view the display from afar and usually do. There are several ways to communicate a display’s interactivity, investigated by a number of researchers (e.g., Müller 2012, Brignull and
Rogers, 2003):
Call To Action
The use of call-to-action posters proved to be ineffective during this study. Passers-by
tended not to notice them, possibly due to size and placement in relation to the Shadow
Wall. In the Urban Outfitters study, reading the large call-to-action stencilled beside the
Shadow Wall was a secondary effect of the honey-pot, even with people waiting in the
space for a fitting room. In Andrew Shoben’s experience, “written call-to-action for
playful installations do not work; if an installation needs written instruction to communicate interactivity, the interaction is wrong”. Ju et al. (2010) suggest text and symbols
are “language and culture dependent and complex to understand subconsciously” and so
only content perceived to be related is read. Call-to-action is dependent on a person’s
exploratory motion; it seems to work best with ‘tool’ systems, in environments where
people are actively seeking help or information (e.g., Ju, 2010; Kules, 2004). For ‘play’
systems, Müller et al’s (2012) study using interactive window silhouette images found
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that significantly more passers-by notice the interactivity from their own mirrored image (+90%) or silhouette (+47%) compared to a traditional attract sequence with call-toaction.
‘Honey Pot’ Effect
The “Honey-pot” effect provides opportunity to communicate interactivity, but it requires individuals to engage in interaction first of all, which can mean, the use of professional comperes initially. This may not always be an option in the real-world and
commercial deployment of public interactive displays. Another possibility might be to
use different kinds of interaction to get potential users to first stop, and then engage in
further interactions that might draw in other passers-by through their visibility. This
possibility remains to be explored.
Serendipitous Interaction
Understanding spatial configuration and natural movement through the space allowed
us to place the Shadow Wall not only in positions of visual salience, but also in positions that encouraged ‘Serendipitous Interaction’. By positioning the Shadow Wall near
entrances and exit points, the opportunity to discover the installation’s interactivity was
increased. The approach works because it is not a conscious action, rather a discovery
through chance that can capture an onlooker’s or passer-by’s attention and takes advantage of their curiosity about the unknown (Berlin, 1954).
The serendipitous interaction in this study supports Müller’s (2012) observation that
passers-by often notice interactivity just as they leave the interactive space, and have to
walk back to interact (the landing effect). In Tenkoppel et al’s (2012) and the Magic
Mirror (Michelis et al. 2011) studies, chained displays proved to be effective, but in the
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case of the Shadow Wall, where the effect of the interaction was not seen until the
passer-by had left the interaction space, serendipitous interaction was not always
enough; the installation required people to naturally wait or gather in the space as well.
The study did uncover instances that affected ‘Serendipitous Interaction’.
Being pre-occupied while walking through the interaction space compromised the effect
by reducing attention (e.g., Urban Outfitters study). In contrast, being in a group aided
tit; at least one person noticed the interaction and signalled to the rest of the group (e.g.,
as in the Skate Park study).
Initiating Interaction
Once the media façade or wall display has caught the attention of passers-by and communicated its interactivity, it must encourage initial interaction. As seen in the study,
people are naturally curious and will actively look at and discuss the installation, but it
is the individual's evaluation of ‘place’ that will determine whether or not they actively
engage in subtle or direct interaction. Place, is space with social meaning (Dourish,
1996); it defines social norms, but it can constantly change and is often not co-defined.
If the place is unfamiliar, an individual's evaluation of it may become a social inhibitor.
(e.g., the UCL open day and WET event). Familiarity is an important factor that was
seen to reduce social apprehension and so being aware of the audiences’ perception of
the social space is key to the design of interactive displays. The staff members for example, at the UCL open day and WET event were much more comfortable interacting in
a public space that they were already familiar with.
As seen from the UCL open day study, in some cases a lack of understanding about the
interactivity can create a barrier to entry. As O’Hara et al. (2008) suggest, the explora- 60 -

tion of interaction in public by means of trial and error can be awkward, especially
when the manipulation requires physical and expressive movements, as is often the case
in playful interaction. This can create a reluctance to initiate interaction. The ‘Honey
Pot’ effect helps to rectify this situation through social learning. As a spectator, passive
observation allows an individual to see possible manipulations and their effects, reducing the need for trial and error exploration. A spectator can gain deeper understanding of
interaction and decide what for them is socially acceptable, which raises their confidence and reduces social apprehension. This may be one of the key benefits of the
‘Honey Pot’ effect.
Playful interaction, seems to work well with young children and as we’ve seen, adults
will take advantage of this by using it as a tool to manage or entertain their children as
their attention is temporarily drawn to other things. However, from a certain age a person becomes socially aware and looks for affordances in the space that support play, the
place must provide a ‘licence to play’ through the addition of elements that support play
and the actions of the people within the space. Creating a playful environment like the
CS party, encourages playful behaviour which encourages initial interaction.
Encouraging And Motivating Interaction
When a passer-by initiates interaction, it is often experimental. Through subtle
interaction, they test their understanding of the required manipulation and view the effect for verification that their perception of the display’s interactivity is correct. This is
the first encounter with the system and the experience is key to engaging the individual.
If a passer-by engages in subtle interaction, and does not see the effect they expect, or
one that corrects their initial understanding, interaction often ends. With a narrow window of opportunity the ‘subtle interaction’ should clearly show the effect of a manipula- 61 -

tion, taking into account that it may have occurred through serendipitous interaction,
where the passer-by will be initially unaware they have caused the effect. The system
may then need to emphasise the mechanism through the ergonomics of the display, aesthetics or within the system itself.
Through the findings of this study I suggest the different interactive spaces that Fischer
(2012) presents, are important to encourage interaction. The space in which a spectator
chooses to stand may indicate how motivated or prepared they are to engage in
interaction. A person who moves into an activation space is curious enough to move position to spectate, but moving into a space as far from the interaction itself, indicates an
unwillingness to engage. A person who positions themselves in the comfort space is
closer to the interaction and the performers, but is protected from actually interacting.
They are more likely to engage in interaction, but may first be engaged in social learning, waiting their turn, if not part of the performer group or waiting for a social cue if
they are.
This study has shown the emergence of champions within interaction can help create a
buzz around the display. The presence of a champion can remove many of the social
inhibitors that prevent people from engaging in interaction. The excitement and expressive movements of a champion can create a buzz around the interactive display, making
the interaction socially acceptable. It is socially easier to engage in collaborative and coordinated interaction, and so spectators who are motivated, are more likely to respond to
the social cues from the champion to join in. As much as there are benefits to the champion effect there is one issue that can arise: prolonged interaction can mean those unwilling to join in with the social interaction, are not given the opportunity to become
performers themselves.
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Fischer et al. (2012) asks the question, “how can novel technologies integrate gracefully
into the public social environment?”. I propose that by understanding the social context
of a space, designers of interactive displays can support or extend it. If done correctly,
such interactions will compete well within a space where other elements may try to take
the audiences’ attention. In the skate park study, the Shadow Wall succeeded because
the playful interaction within the playful environment was used as a tool to perfect skate
tricks. Andrew Shoben adds to this by reminding me that this is part of “putting people
in the centre of the creative experience through understanding their perception of the
place; it is all about designing ‘Site-specific22 ’ interactive applications”. ‘Site specificity’ works for interactive applications like Shadow Wall (systems for play) because it
remains fresh in its space, as it reflects back the people who engage with it.
A number of researchers within HCI (e.g., Tenkoppel, 2012, Beyer, 2011) have investigated how the shape of an interactive display affects its use. The findings from this
study furthers this discussion by suggesting that the shape and size of the space in relationship to the display defines the interaction space, the path of interaction and the
‘sweet spot’. Where the interaction space was narrow and the large installation was centred on the wall, performers engaged in interaction from side to side. A wider interaction
space gave the performer the option to approach directly during which they centred
themselves in a ‘sweet spot’.
Discouraging Interaction
Aspects that discourage interaction are as important as the aspects that encourage and
motivate. As seen in the UCL Open day, incorrect placement of equipment together with
a lack of understanding and awareness of the display’s interactivity can create a nega22

Site-specific is an architectural term used to describe architecture that is of its time and of its place. It is designed to
respond to both its physical and the metaphysical context within which it has been conceived and executed.
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tive space, where passers-by purposely avoid the area. The ergonomics of the space can
also create a barrier to entry (e.g., getting up from a comfortable leather chair to interact). Interaction is nothing without an audience and so the consequence is, we can be
left with dead work.
To finish this section of the discussion I refer to a statement by Fischer (2012) who argues that, “Media Façades allow content producers to change the meaning of a location
for a short time, changing the situation”. The findings from this study have shown that
the meaning of a location can change with the addition of elements to communicate the
desired theme, media Façades or wall displays can support this, but it cannot change the
meaning of the location by itself.

5.2. Study Challenges And Limitations
This section outlines the challenges and limitations of this study, the difficultly in finding locations, and the system issues that arose.
Access To Public Space
The use of a projection display and the fact that the study ran in the middle of summer
meant that the Shadow Wall could only be effectively shown indoors. For this reason
many of the locations were in semi-public indoor settings, accessible to particular
groups, such as employees of an organisation, and not the general public. Compared to
fully public settings, many come through the space with a clearly defined, underlining
purpose. For example, the Robert’s Foyer, with ID card entry, is only accessible to students, university faculty and service staff. It is a common route to the ground floor lecture theatres and first floor offices and many passers-by, restricted by time, were on
their way to a meeting or talk, although it is also used for events, where people gather
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for longer periods. From one passer-by to another the differentiation in task action is
small and less random. Shadow Wall would need to compete with this.
Design for public space in cities is a hot topic. It is argued that public space is eroding:
they are being sold to private developers or are owned by private companies, and so to
display something in what is perceived to be public space, needs permission (Guardian,
2012). With the planning and arrival of the 2012 London Olympics, getting this permission to display the Shadow wall in public locations was challenging. Olympic commitments or security restrictions meant that several companies interested in this study were
unable to participate within the possible timeframe.
System Limitations
With the Shadow Wall displaying in several locations, there was need for robust, portable equipment. Shadow Wall had been developed in 2008 for a particular location and
with specific hardware. The purchase of a new projector and Mac mini for the study resulted in a few bugs being discovered and the Shadow Wall for the first four studies was
not fully functional and no interaction logs were stored. With no motion sensor, the
‘Wizard of Oz’ approach had to be taken at the start of the study: a wireless keyboard
was used to set the Shadow Wall to record or play. When a participant entered the predefined interaction zone, the ‘R”(record) was pressed, when a participant left or when
recording had gone on for more than 8 seconds the “P” (play) was pressed. This was
done by a second researcher to allow the primary researcher to focus on observing behaviours.
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6. CONCLUSION
The rapid ethnography study of the Shadow Wall in various public spaces, differing in
spatial layout and social use, has shown some of the ways in which both the physical
space and the social context, impact audience behaviour when engaging with interactive
public wall displays.
I propose, that it is space that defines display effectiveness and the understanding of the
interaction. With approaches such as Space Syntax, the use of a space can be predicted,
but primarily, by actively observing the natural flow within and through the space wall
displays and media façades can be saliently positioned in order to capture the attention
of passers-by and encourage serendipitous interaction to communicate the interactivity.
An individual’s evaluation of the social context of the space, “place” gives permission
for interaction and then what goes on in the place, encourages and defines the nature of
that interaction. From the field studies we learn that, for an interactive display to be successful, it must integrate gracefully into the existing social context of the space, this can
be complex. Locations are constantly changing: you only need to observe a space for a
complete day to see that its use and the people (from different social backgrounds, cultures and ages) moving through it are constantly changing throughout the day. Take
London’s Haywood Gallery on the Southbank, for example. During the day it is full of
office workers, in the evening, there is huge tourist influx of people going to the theatre,
and by night it becomes quite a scary place. A designer of public urban interactive displays and applications should follow a ‘human-centred’, but also ‘site specific’, approach.
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APPENDIX A: ROBERTS FOYER
1. UCL Open Day
1.1. Attention Points

A) From main entrance to lecture theatres/ presentation area
B) From lecture theatres to building entry/ presentation area
C) From stairs to main building entrance / presentation area
D) Through pillar archway to lecture theatres
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1.2. Field Notes

Only 3 participants in their first encounter hesitated to walk through the
interaction space but quickly continued.
Participants changed the route, going
around the projector on the first encounter with the installation.(no one likes to
walk pass the light of a projector).
1

On the second encounter most passersby stopped on route and changed, walking around the area in which the projector had been setup.
The equipment created a negative zone
that people either hesitated or purposely
avoided walking through.
Three classmates came to see the
interaction, group1.1. Two (males) engaged in direct installation while one
(female) engaged only in subtle
interaction.

2 While the two friends engaged in direct
interaction, several people in different
areas of the space are engaged in spectator experience pointing, discussing
and smiling at the shadows being captured.
After my classmates interaction, several volunteers came to ask me about the
installation. They expressed they didn’t know what it was until they saw the
group engaged with it.
When asked if they would try it out. A UCL Student volunteer, participant1.2
3 stated “maybe if I can get someone to try it out with me”. She expressed being
shy. A visitor to the open day participant1.3 said “I don’t know anyone here,
maybe I’ll have a go when it gets quieter”
No one engages in direct interaction but people noticeably now freely walk in
and out of the interaction space.
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2. WET Event
2.1. Attention Point

A) Main entrance to lecture theatres
B) Lecture theatres to stairs/building entry and vice versa
C) From stairs to lecture theatres
D) Through pillar archway to lecture theatres
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2.2. Field Notes

The WET visitors enter the foyer from
the lecture theatre for lunch. Food has
been laid out on a table near to the
shadow wall equipment. (Fig.1) The
first person, participant2.1 begins to
take their natural route towards the table
of food, coming through the 2nd and 3rd
pillars where the installation has been
setup, participant2.1 for a split second is
stopped by the light from the projector,
looks at what is being projected onto the
wall, sees it is projecting white (she has
set it off to record) and rushes almost
runs pass. Other girls follows suit until a
1
queue forms that prevents them from
moving any further. Participant2.2 who
is about to stand directly in front of the
projector is hesitant to do so, looking at
the wall and then the projector and then
the wall and has no choice but to stand
their and begins chatting to the girls beside her, they seem to be discussing the
installation because they keep looking at
the projector and the wall (probably trying to figure it all out). As the queue
moves on, each group that is forced to
stand in front of the projector seems to
discuss what it is.
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Faculty staff was noticeably more comfortable engaging with the Shadow Wall
in groups. Some faculty staff organising
the event and visiting faculty have multiple direct interactions.
Group2.3: made up of two faculty organises (female), they are very expressive
and really like the installation. They
naturally become comperes without me
2
asking.
Group2.4 made up of three faculty staff
(male) come in from the lecture theatres.
They’ve been told about the interactive
installation and have come to see it.
They end up trying it out. All three approaching from the side and doing the
Beatles Abbey Wood March to the other
end.
Four friends group2.5 have been persuaded by a compere to try out the installation. Only participant2.6 engages
in direct interaction, she’s more confident trying to persuade her friends to
3 interact. The others seem lost on what to
do. participant2.6 strikes a pose and
holds. participant2.7, participant2.8 and
participant2.9 are now direct spectators
looking at the result of their friends pose
on the wall.

If participants approached the installation from within the pillars and the wall
their interaction was from end to end. If
they approached from the eating area
4 they positioned themselves in the middle.
Viewpoints within the group on the
sides in front of the pillars, ‘comfort
space’ (Fischer, 2012) emerges.
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2.3. Interview With WET Event Comperes
Q. Were people already talking about the installation?
A. Some of them were looking at it and curious, so I just grab their attention assertively
and ask them to try, this is for those that I saw interested in it.
Q. Did they ask you about it or did you tell them?
A. Some of them asked me and I told them what was about, but for many of them that I
talked to, only few of them were courageous to try it out.
Q. What would you say, was the major factor in people using the shadow wall?
A. I think the desire to experiment was invitation to try it out... when you saw that the
system changed only by you passing by the light, it triggered your curiosity to see the
outcome.

APPENDIX B: PRINT ROOM CAFE
Attention Point

A) Main Entrance/Exit to canteen counter area(C) , Second entrance/exit (B), position(D) or (E).
B) Second entrance/exit to Main Entrance/Exit or sitting area of the left or right of
the cafe.
C) Canteen counter area to main entrance/exit or sitting area of the left.
D) Comfortable sofas with partial view of the Shadow Wall.
E) Comfortable sofas with a direct view of the Shadow Wall.
F) Sitting area with partial view of the Shadow Wall.
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1. Lunchtime

1

Curiosity was high, several groups discussed how the interaction worked. This
was an early version of the shadow wall and the shadows were not easily distinguishable. One group3.1 commented “ I can’t tell what it is“ It was only when a
guy with a striped black & white t-shirt walked passed, that one of them noticed
his distinctive silhouette in the installation. They then began to pick out the silhouettes of passers-by, which wasn’t always easy to do and so confused their understanding of the interaction and it’s result.
Two children engaged in direct
interaction, participant3.2 and
participant3.3.
Participant3.2 noticed the light from
the projector first, responding by putting her face in front of it before being directed to the wall by their parent.

2

The other child, participant3.3 had
set eyes on the installation since sitting to have lunch and seeing
participant3.2’s interaction. Several
times he would signal for parents to
look at it, pointing and trying to
break free from his mother’s
hold.(they were sitting in position D)
When the parents got up to get ready
to go (next to the installation)
participant3.3 got an opportunity to
play with it, while the baby was being put in the pram but he was confused by the white record screen and
what looked like the beginnings of a
little dance turned into him just
standing looking at his shadow.

- 76 -

Participant3.4 walked passed the installation (his action set it to record mode
with a white screen) The participant attempted to engaged with the installation by
touching the wall as if were a touch screen, nothing happened and he walked on
without noticing the shadow he had just cast into the installation.
3

It wasn’t the result he expected and he continued with his primary task of going
to the canteen area of the cafe. Subtle interaction is about validating a person’s
mental model of the interaction. In this case it wasn’t correct and the participant
continued with his primary goal. Subtle interaction will mostly be a curious subtask, an incorrect mental models of the interaction are most likely to result in the
participant ending the interaction.

4

Participant3.5 here on first encounter walked passed the installation his silhouette
was captured and added into the art. He may have noticed this (while out of my
observation view) because on his way out of the cafe, he walked very slowly
through the interaction zone of the installation and waited looking at the installation until his friend came. Participant3.5 signalled to his friend, pointing to the
installation before leaving the cafe.

5

Several people were curious enough to stand around in the two entry points of the
cafe facing the installation while waiting for individuals before leaving.

2. Evening

1

In certain position the light from the projector was very disturbing and there were
a number of negative facial expression and hesitations when walking through the
space but passers-by had no alternative routes to get to their locations.

2

Passers-by are making a conscious effort to avoid the light of the projector, head
down shading eyes and rush through the space.
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APPENDIX C: UCL SOUTH CLOISTERS
1. CS Party
1.1. Attention Point

1.2. Interaction Phase
Time
5pm - 6pm
6pm - 7pm
7pm - 8pm
8pm - 9pm
TOTAL

Passing By
88
67
51
27
233

View &
React
14
54
22
9
99

Subtle
Interaction

Direct
Multiple
Interaction Interaction
1
7
12
8
6
6
4
4
4
11
23
18
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Follow
up

23

23
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1.3. Field Notes

1

2

3

4

Several people look back at the installation.
Participant5.1came to find out about
the installation from me before going
to try it out themselves. I was almost
their cue and reassurance to engage.
In the explanation I did not encourage
him the try it out he just approached it
himself.

With party in full flow, group5.2 participants came to the installation and firstly
engaged in subtle interaction, waving their arms and setting back to observe the
result.
Direct interaction quickly followed
with each taking turn to capture a
shadow movement, from Egyptian to
waving hands, star Jumps to attempting to pat the head of a friend’s
shadow.

5

An addition to group5.2,
participant5.3 observing the action
going on and the silhouettes cast so
far. She is given the cue to try it out
and she engages in direct interaction
by spinning through the interaction
zone with her skirt flowing.

6

A participant5.4 calls everyone to
clear the space so she can experiment
by casting a shadow directly in front
of the projector with her hand.

7

Two more people, group5.5 come to the area observing all the fun.
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Participant5.4 almost leading the group tries to get the two new participant to
join in but they don’t refusing to join in but move forward.
8

9

I think passers-by need that observer period for social learning and confidence
building.
Participant5.6 begins to cast shadows of their hand waving from the conners of
the display. A another, participant5.7 follows by wave her hand in the other corner of the screen and another wave their hand directly in front of the projector.
Chain interaction where one interaction is followed up and continued by another
participant.

Participant5.4 leading the group gives
everyone a cue ‘Everyone OK Jazz
hands’ and everyone including the 2
10 Spectators begin to do jazz hands
within the interaction zone.

11

They begin organising themselves to
cast group shadows.

12

There’s a sense of group performance.
Western shot down

13 Pretending to fight

14 Group5.2 engaged for 16min
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Participant5.8 had seen the fun the
previous group had had on his way to
a meeting. On his return he came for a
chat with me to find out what the installation was for. His response was
“cool” and approached it for subtle
15 interaction.
Participant5.8 a second time, returns
with colleague and called him over to
take a look, moving into the
interaction space to demonstrate, and
encourages his colleague to join in.
The colleague spectates but nothing
else.
Group5.9 walk pass 10 mins after
group5.2 , 2 people engage in subtle
interaction while the others spectate.
16 A passer-by slows down to observe.
They all walk to the other end a observe their cast shadows before continuing to where they were going.
Participant5.8 on leaving has a quick
interaction again.
17

Baby notices her shadow, see the light
source and rans over to it in excitement. Dad, partcipant5.10 see the
shadow his baby has cast but continues to where they were going.
18

19

The two group5.2 and group5.5 return to dancing in the interaction space group5.6
Is now engaged in direct interaction.
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Partcipant5.10 cast a shadow with his
baby while walking pass and calls his
older child's attention to the installation for her to try it.
20

21

Parents wait and observe while she
dances in front of it. for about 4 mins.

Group5.2 return again with some spectators. Encouraging them to participant but
they refuse.
Participant5.4 calls for a partner from the spectator group when no one comes
22 forward, she physically pulls in a friend from the comfort space and directs her
in what to do and she follows.
Group5.2 only 2 of the four are left and have move in and out of interaction and
chatting to the spectators for 10mins
The spectators are left chatting and
discussing the installation and have
moved into the comfort space. Eventually one engages, Participant5.11 in
23 direct interaction and is followed be
another spectator her partner. They
engage in several interactions before
Group5.2 returns

1.4. Interaction Spaces

- 83 -

2. UCL Outdoor Screening Of The London Olympics Opening Ceremony
2.1. Attention Points
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2.1. Interaction Phases
Time
5pm - 6pm
6pm - 7pm
TOTAL

Passing View & React
Subtle
Direct
Multiple
By
Interaction Interaction Interaction
53
31
1
64
28
16
5
5
117
59
16
6
5
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Follow
up

0
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APPENDIX D: ADRENALINE ALLEY SKATE PARK
1. Skate Ramp

1.1. Field Notes

Skater are curious about the installation as they enter the ramp but return to skating.

1

On the ramp perform skater look to wall again as it plays the captured shadow .
Many often their cast shadows in the installation. There are a lot of positive reactions.
Several participant call over friend from neighbour ramp to come and take a look.
Skater are riding the ramp and then viewing the Shadow Wall immediately after,
repeatedly.
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Participant6.1 sits on the platform while his friend, participant6.2 continues playing on the ramp. Participant6.1 watches his friend practicing tricks on the ramp.
He looks at the installation repeatedly and then starts commenting on ways his
friend can improve, pointing at the cast shadows of participant6.2 “Go higher
there”… “You need to turn quicker there”.
2

After several attempt participant6.1 shouts “you got it” participant6.2 returns and
they view the installation, they both wait for the Shadow Wall to start playing
again “cool, see there you got it”.
They are using the installation like a resource to improve their skills. Several
groups use the Shadow Wall in a similar way.

Participant6.3 as he gets on the ramp,
he notices his shadow and waves before he begins to ride the ramp. When
he get to the ramp perform, he notices
his waving cast shadow. He call his
friend to come, riding down to where
he first cast the shadow, his meet by
his friend, participant6.4.
3

Participant 6.3 demonstrates the interactivity to participant6.4 by repeating
the wave. They both engage in a short
collaborative interaction before riding
off to continue playing on the ramp.
Everyone views and reacts to the installation and quickly understands the
interaction waving and casting funny
shadows.
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4

Several skaters demonstrate to their parents the ‘cool’ shadow wall, performing a
ramp trick and then pointing to the installation. Some use it to show their parents
the tricks done before they arrived.

1.2. Interactions Phases
Time
1:20pm - 2:20pm
2:20pm - 3:43pm
TOTAL

Passing
By
15
20
35

View &
Subtle
Direct
Multiple
React
Interaction Interaction Interaction
15
2
15
20
4
20
35
0
6
35
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Follow
up
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2. Park Entry And Breakout Area With Lockers
2.1. Attention Points

A) From main entrance to adult park ramps
B) From adult ramps to lockers(D), eating area, children ramps(C)
C) From children ramp
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2.2. Field Notes

1

Passers-by notice the installation but not always the interactivity.

2

Group7.1 (4 members in the group)
pass the installation, as the last
member of the group passes
Shadow Wall begins to play, he notices the cast shadows of his friends
and signals(shouts over to them) for
them to look at their cast shadows.
The group return to the installation
moving through the phaseS of viewing to direct interaction.

3

Group awareness of shadow walls
interactivity happens several
times.(10 interaction begin this
way) one participant stated "If I
knew what this was, I would have
waited around here doing this, it’s
cool"
A child, participant7.2 notices the
shadow and wave her hand up, parent hasn't notice the interaction and
continue walking on.

4

Dad notices their cast shadows on
the way back and tries to direct
participant7.2 to it, but her attention
is on other things. They move on.
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A parent, participant7.3 who has
been sitting in the breakout area
spectating, moves over to sit closer
to the locker area. He continues observing passer-by interaction before
getting up to give it a try, with a
semi dance he walks from one end
of the shadow wall to the other and
back again.

5

When his kids came along, a group
of 5, before they walked pass the
installation he signalled, "look at
your shadow, give a wave" they do
so, but not sure why. When they
reached the other end of the installations their dad prompts them to wait
and look, they waited to see the effect. “oh cool” A positive reaction,
they engage again.
One of the kids on his bike,
participant7.4 interacts again by
doing a bike jump several times until he gets it right, encouraged by his
dad and other members of the
group.
The other kids in the group interact
by waving hands, passing from side
to side.

6

Group7.5(3 members) pass the installation one after the other as they
go to the locker area casting shadows as they do so. The first member
in the group puts his stuff in the
locker and notices the shadows of
his friends and draws their attention
to it.

They find it very "cool" and begin
interacting with it on their bikes doing tricks as they make their way to
- 93 the bike ramps.

his friends and draws their attention
to it.

They find it very "cool" and begin
interacting with it on their bikes doing tricks as they make their way to
the bike ramps.

2.3. Interaction Phases

Time
4pm - 5pm
5pm - 6pm
6pm - 7:43pm
TOTAL

Passing
By
37
43
33
113

View &
Subtle
Direct
Multiple
React
Interaction Interaction Interaction
28
17
5
23
18
1
13
9
2
64
0
44
8
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Follow
up

0
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APPENDIX E: DANCEWORKS STUDIO
Attention Points

A) To the female changing rooms
B) To Dance Studio
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Field Notes

Staff, Group8.1(1 female & 1male)
comes down to see the installation,
both excited to try it out, but neither
want to be the first to interact.
(O’Hara) Participant8.2 states “I
don’t know what to do, OK let’s do
something together”/

1

They engage in collaborative interaction(waving hands with side step, a
simple interaction). They way for the
effect. They like what they see.

Each engage again, one after the
other, with a short dance sequence.
‘I’m going to tell everyone upstairs,
this is so good’

2

The people in the waiting area have seen the interaction, and sit watching the
looping dance sequences. One notices me taking notes and begins asking me
about it. I ask it her will add something. ‘Oh no I don’t want to ruin it, I’m not as
good a dancer’
The number of people moving through the space begins to increase more people
are waiting for their class.

3

People are looking at the installation. As a lady, participant8.3passes on her way
to the changing room she comments to her friend, “oh, look at the motion installation, (standing to look at the cast dance sequence) “that’s nice”.
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Group8.1 return to the space with
others, demonstrating the installation’s interactivity by engaging in a
direct dance. Some members from
the group try it out.

4

There are a lot of people in the space
now. Staff, group8.1 try to encourage
the people waiting around to try it.
Most people decline, smiling nervously.
Two lady’s, participant8.4 &
participant8.5(they are the closest to
the installation), get up to give it a
try. They are clearly skilled dancers;
as seen from their dance sequence.

5

The previous dance class finishes and
begin to enter the space, very curious
about the installation. One of the ladies tell me she saw people dancing
in front of it from in the class. Several people engage themselves doing
the dance sequence they’ve just been
learning.

6

Speaking to one of the waiting spectators who tell me the Shadow Wall would
work well at another dance location that is more relaxed and not so professional.
Several other spectators agree.

Interaction Phases
Time
5pm - 6pm
6pm - 7pm
7pm - 8pm
TOTAL

Passing By
28
35
37
100

View &
Subtle
Direct
Multiple
Follow up
React
Interaction Interaction Interaction
17
3
3
3
30
5
6
1
35
7
7
2
82
15
16
6
0
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Danceworks Dance Studio
40
30
20
10
0

5pm - 6pm

6pm - 7pm
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7pm - 8pm

APPENDIX F: URBAN OUTFITTERS
Interaction Spaces
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1. Saturday

1.1. Field Notes

1

Fitting room staff engage quite
freely, no sign of apprehension, waving hands and standing in front of the
installation. Their movement is immediately quite large and expressive
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2

Passers-by are often pre-occupied
with head down, deciding on what
items they are going to take. Entering
the fitting room there body is normally towards the fitting room, back
facing the installation.
Group start coming down to the installation after being told by other
staff members. An increasing number
of people in the space spectator
group and performer groups. Small
group form to interact. Turn take is
observed.
More groups come down from other
floors, there seem to be a buzz in the
store among the staff. Customers are
spectating from the sitting area out
on the shop floor.
Customers waiting for fitting rooms
are also spectating.

3

The crowd dies down customers are
left still looking and discussing the
shadows cast. They followup by
reading the information on the wall,
but none interact themselves.
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3

4

The crowd dies down customers are
left still looking and discussing the
shadows cast. They followup by
reading the information on the wall,
but none interact themselves.

Group interaction awareness, the last
person notices the interactivity.
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5

6

Several customers, with encouragement from fitting room staff interact
themselves, small subtle interactions.
They seem more willing, when the
previous casted shadows are less expressive.

1.2. Interaction Phase
Time

1pm- 2pm
2pm - 3pm
3pm - 4pm
4pm - 5pm
5pm - 6pm
6pm-7pm
TOTAL

Passing
By
47
66
63
71
56
51
354

View &
React
23
18
13
24
14
17
109
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Subtle
Direct
Multiple
Interacti Interacti Interacti
on
on
on
4
16
3
5
9
1
2
10
2
5
7
3
3
7
2
4
4
19
53
15

Follow
up

0
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20

40

60

80

1pm- 2pm

2pm - 3pm

3pm - 4pm

4pm - 5pm

Urban Outfitters - Saturday

5pm - 6pm

6pm-7pm

2. Sunday

Passer-by returns to the installation.

2.1. Interaction Phase & Experiment
Time
1pm- 2pm
2pm - 3pm
3pm - 4pm
4pm - 5pm
5pm - 6pm
TOTAL

Passing
By
43
56
47
37
32
215

View &
Subtle
Direct
React
Interaction Interaction
25
5
8
9
2
4
32
27
16
21
15
6
12
1
3
99
50
37
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Multiple
Interaction

Follow
up
2

3
5

0

24

24
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