Chapter 9

Mutual Engagement in Digitally Mediated
Public Art

Nick Bryan-Kinns

Abstract This chapter examines the socially constructed responses that emerge
through interaction with works designed for collective experience. The focus here is
on the moments of creative spark that emerge between people as they mutually
engage through collective art forms. These art forms exploit digital social infra-
structure to create socially empowering public digital art forms where the emphasis
is on the enjoyment of being creative together rather than art per se. The fluidity of
such interaction allows for micro-creativity: that is, digitally mediated creative
activities which can be carried out as a number of fleeting collaborative interactions
over an extended period of time, and in a wide range of interaction contexts from
galleries to mobile phones. The public art in these situations is in the experience, not
the physical artefact itself which often does not exist in any case. In this chapter, we
are particularly interested in experiences in which people actively construct public
art within the boundaries created by the artist. In particular, where people both expe-
rience and contribute to the creation of the collective artwork. The key to evaluating
the experience of collective artworks is to identify points at which people mutually
engage in micro-creativity together. This involves identifying the birth, develop-
ment, and sustenance of micro-ideas, or memes as they propagate through the
socially constructed experience. We first outline which it might mean to be mutually
engaged with other people, and then go on to explore the concept of micro-creativity
and the emergence of memes. Finally, we describe visualisations which help us to
explore the value judgements of participants engaged in micro-creativity through
memetic evaluation.
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9.1 Introduction

The subjective and deeply personal nature of art appreciation makes evaluating any
one person’s response to artworks not only problematic, but also counterproductive,
destroying the very visceral experience that is under the microscope. There can be
no rules about what makes ‘good’ art (cf. Kandinsky); instead, this chapter exam-
ines the socially constructed responses that emerge through interaction with pieces
designed for collective experience. The focus here is on the moments of creative
spark that emerge between people as they mutually engage through collective art
forms which exploit new forms of digital social infrastructure to create socially
empowering public digital art forms where the emphasis is on the enjoyment of
being creative together rather than art per se. The fluidity of such interaction allows
for micro-creativity — digitally mediated creative activities, which can be carried out
as a number of fleeting collaborative interactions over an extended period of time,
and in a wide range of interaction contexts from galleries to mobile phones. The
public art in these situations is in the experience, not the physical piece itself which
often does not exist in any case.

Digitally Mediated Public Art uses technology to create situations in which
multiple people interact in an artistic experience. In this chapter, we are particu-
larly interested in experiences in which people actively construct public art within
the boundaries created by the artist — where people both experience and contribute
to the creation of the collective artwork. The key to evaluating the experience of
collective artworks is to identify points at which people mutually engage in micro-
creativity together. This involves identifying the birth, development, and suste-
nance of micro-ideas, or memes as they propagate through the socially constructed
experience. In this chapter, we first outline what it might mean to be mutually
engaged with other people, and then explore the concept of micro-creativity and
the emergence of memes. Finally, we explore visualisations which help us to
explore the value judgements of participants engaged in micro-creativity through
memetic evaluation.

9.2 Mutual Engagement

Mutual engagement occurs when people creatively spark together, lose themselves
in their joint action, and arrive together at a point of co-creation (Bryan-Kinns and
Hamilton 2009; Bryan-Kinns 2012). It is imprinted in the moment-by-moment con-
tributions of people when they are engaged in micro-creativity. In collective art, the
artist creates pieces which provide the opportunity and boundaries for participants
to mutually engage with each other as part of the experience of the work. Points of
mutual engagement are inherently difficult to identify and measure as the act of
reflecting on mutual engagement undermines some of the characteristic qualities
of the experience such as spontaneity. Furthermore, as the points of interaction are
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fleeting it is difficult to assign value or worth to individual points of micro-creativity.
The most important characteristic of mutual engagement is that it involves engage-
ment with both the collective artwork and with the other people who are engaging
with the work. Engagement is the point at which people feel that they are able to
change and appreciate changes in the artwork (cf. Douglas and Hargadon 2000) — it
involves appreciation of possible contributions and anticipation of their outcomes.
This is similar to descriptions of flow (Csikszentmihalyi 1991) that is, optimal
experiences in which “attention can be freely invested to achieve a person’s goals”
resulting in a merging of action and awareness and consequent lack of self aware-
ness and distortion of sense of time. Collective artworks do not usually have explicit
goals (e.g. to score the highest points, or perform an activity the quickest); instead,
the artist creates experiences and opportunities which provide implicit goals such
as making a funny picture, or creating a nice tune. In mutual engagement, people
are engaged with the product at hand, and also with others in the collaboration
(Bryan-Kinns and Hamilton 2009), which is similar to group flow (Sawyer 2003),
but the focus is on the moment-by-moment interaction rather than experiences
lasting hours or days.

Understanding mutual engagement in collective art involves identifying points at
which there is:

» Evidence of engagement with the collective artwork itself. For example, people’s
reports of feeling engaged with the output of the artwork, a high quality joint
composition, focused contributions in the interaction, or demonstrations of skills
and expertise in creating contributions.

» Evidence of engagement with others in the artwork. For example, more reports
of feeling engaged with the group, coherent final joint products, making contri-
butions close to other people, mutual modification of contributions, discussions
of quality of the joint product, repetition and reinterpretation of others’ contribu-
tions. Clearly these forms of engagement rely on people’s skills and expertise
with the digital mediation of the experience.

9.3 Mutual Engagement and Music

Music is an artistic activity which relies heavily on mutual engagement — the riffing
and jamming on musical ideas generates new forms of creative expression which
convey emotion without words or pictures. More importantly, music is a basic form
of human expression found in all cultures: it is both a cultural expression and a
result of personal creativity. Indeed, music making is fundamentally social, collab-
orative, and open in nature (cf. Titon 1996), whereas the Western Art Music tradi-
tion has typically focussed on high artistic and technical virtuosity. Music conveys
emotion, and can transport us to different times and places. Digitally Mediated
group music experiences allow for artistic creativity on many levels: as a participant
who makes music within the experience, as the artist who creates the environment
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for the experience, and as audience who may appreciate recordings and reuse of the
music at a later point. Trying to differentiate between the composition of music, its
performance, and improvisation is problematic (cf. Bowers 2002), and many prac-
tising musicians would argue that writing about music is counter-productive
(cf. Laurie Anderson). However, by identifying the birth, development, sustenance,
and propagation of musical ideas (or memes, cf. Dawkins 1976) in mutually engag-
ing micro-creativity, we believe that we can begin to understand and evaluate the
creativity that goes on in these collective art experiences, and this will help to inform
the design and creation of future Digitally Mediated Public Art.

9.4 Micro-creativity

The emergence of new forms of digital social infrastructure including social net-
works such as Facebook and micro-blogging tools such as Twitter illustrate the
populist potential of digital technologies to provide increased opportunities for col-
lective creativity. These on-going creative activities where the emphasis is on the
enjoyment of being creative with other people are referred to as micro-creativity and
have the following features:

* Digitally-mediated creative activities

e Carried out as a number of fleeting collaborative interactions

* Happen over an extended period of time

e Take place through a wide range of digital mediation from desktop computers to
mobile phones

For example, people use micro-blogging tools to play word games over periods
of weeks, or to engage in collective (micro) drawing by uploading and iteratively
editing small shared sketches, or even to programmatically create music. Similarly,
artists have used and subverted social networking to create digitally mediated col-
lective art works, which rely on micro-creativity between participants to socially
construct the artistic experience.

Clearly different media and artistic intent foster different forms of memes, from
musical memes to graphical sketches or even new forms of dance. As discussed
above, music is particularly interesting as an art form as it is a collective experience
without words or visual images; it requires skill to produce beautiful music, yet
anyone can be emotionally touched by music. In this way, music is both inclusive
and exclusive, and acts as a cultural memory. Moreover, digital technologies now
empower us with the ability to make and share music wherever we may be, and
provide unique opportunities to explore new forms of music making.

In contrast to ‘telematic’ musical experiences (e.g. Chap. 8 (“The Network
Unveiled: Evaluating Intercultural Musical Interaction”), Mills and Beilharz 2014),
in micro-creativity we are interested in new forms of music making in collective art
experiences which extend over longer periods of time and may not require highly
skilled, virtuosic performances, as illustrated by some of the developments in the
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field of New Interfaces for Musical Expression (NIME; Poupyrev et al. 2001).
For example, Ocarina (Wang 2009), and Daisyphone (Bryan-Kinns 2004) are
mobile phone Apps for social music making. Ocarina supports micro-creativity by
allowing people to create short pieces of music using a simple four key interface.
These musical contributions are then shared with a global community of users who
can tag and rate them. In contrast, Daisyphone allows direct co-editing of short
loops of music, but little support is provided for social interaction beyond the music.

9.5 Exploring Mutual Engagement in Micro-creativity

In order to explore mutual engagement in micro-creativity, the author has developed
and studied a number of collective music making software environments. These
systems provide a shared environment in which the seeding and evolution of memes
and mutual engagement can be studied between people in the same place, and across
the world. It is important to note that these are not Public Art pieces per se, but
rather systems in which people can create music together over time, and their actions
and reactions be observed, analysed, and interpreted to help understand how the
interactive characteristics of the shared experience change the micro-creativity.
These understandings could be used to inform artists’ creative practice and reflec-
tions on collective and public art. The systems provide a peek into the future of what
interactive public art could be experienced as. This contrasts practice-led research
such as (Costello and Edmonds 2007) where the emphasis is on reflection on the
artists’ practice and technology: these systems place the emphasis on exploring how
micro-creativity emerges and is sustained which we argue is vital to socially con-
structed artistic experiences.

The key environments discussed in this chapter are Daisyphone and Daisyfield
(referred to collectively as Daisy*). Both environments allow co-editing of short
loops of music by co-located and online groups of users through web and iOS inter-
faces in focused sessions or over extended periods of time. Daisyphone was launched
in October 2003 (Bryan-Kinns 2004), and at launch it received between 4 and 18
players per day from all over the world. Logs of interaction have been collected
since its launch, and there are now 160 Mb of log files, or approximately ten million
individual interactions.

In Daisyphone, there is a shared loop of music (5 s; 48 beats) chosen to be the
most reduced and constrained piece of shared creativity that still contains scope for
expression, which can be edited by up to ten networked people at the same time.
Each person can create notes using four different voices, can edit any notes, and can
draw on a shared drawing area to allow for some social communication beyond the
music. Figure 9.1 illustrates Daisyphone in use on an Apple iPhone; the score is
represented by the circle of dots, and the currently played set of notes is indicated
by the grey line radiating from the centre which rotates clockwise over the period of
5 s. Shapes represent different kinds of sound (ambient electronic sound palette in
C major scale consisting of bass, lead, wash, and percussion). The shapes in the
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Fig. 9.1 Daisyphone

Fig. 9.2 Daisyphone
co-located

centre allow participants to select which sound type and volume they create notes
with. Colours can be assigned to people to provide a sense of identity as discussed
later. Figure 9.2 illustrates two co-located people using Daisyphone at the same time.

Daisyfield is a development of the Daisyphone concept which allows multiple
loops (i.e. Daisys) to be played concurrently, and for participants to arrange their
Daisys in a two dimensional space. Again, a single shared score of 48 beats is
created form the individual Daisys, and each participant hears the same audio
output. Figure 9.3 illustrates the Daisyfield interface with three Daisys shown, the
larger one is opened for editing. The aim of this interface is to provide a richer
musical and communicative user interface for exploring mutual engagement in
micro-creativity.

By undertaking controlled studies in laboratory situations we have studies the
interaction between people engaging in group music making with Daisy* in
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Fig. 9.3 Daisyfield

co-located and online settings. We correlated the results of these experiments with a
reliable questionnaire for identifying mutual engagement in interaction (the Mutual
Engagement Questionnaire (Bryan-Kinns 2012)) to show the following (see Bryan-
Kinns 2004, 2011, 2012; Bryan-Kinns and Hamilton 2009):

* Providing cues to identity increases mutual engagement between participants

* Providing additional communication channels beyond the shared music increases
mutual engagement

* More focussed interaction indicates mutual engagement between people, rather
than more interaction per se

» Persistent music supports learning; transient music supports skilled expression

*  When mutually engaged, participants move their music closer to each other and
produce better quality music

Whilst these results are useful and significant, they are the result of controlled
laboratory studies which do not give us an insight into the experiential aspects of
mutual engagement in public art. They help us to design interaction which is more
mutually engaging, but they do not expose the underlying experience of art in public,
nor do they explore the micro-creativity over extended periods of time. Instead, we
need to take a more observational approach to understanding the mutual engage-
ment. Observing participants in co-located settings such as museums, or even spe-
cially created observation spaces in museums such as Beta_space (Turnbull and
Connell 2011) would provide more insight into the co-located experience, but not the
online experience over extended periods of time. Indeed, research has examined how
musical ideas are generated and built on by participants in group music improvisa-
tions (Healey et al. 2005), using Video Cued Recall techniques as discussed in
Chap. 3 (“Evaluation and Experience in Art”, Candy 2014), but these would be
impractical for use over extended periods of online activity.
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Instead, what we are interested in is identifying the birth, development, sustenance,
and propagation of musical ideas (or memes, cf. Dawkins 1976). This gives us a win-
dow into the experience of public art on land, online, and over extended periods of
time, identifying what people make within the artists’ boundaries, exploring how
people value each others’ micro-creativity in the collective artistic experience.

The rest of this chapter shows how memes can be tracked over extended periods
of time through case studies of 10 years of public online music making. Extensive
studies show that mutual engagement relies on shared awareness of collective cre-
ativity, and that focussed interaction results in the most compelling and engaging
memes. Subjective measures of engagement and enjoyment have also been shown
to be correlated with coherent and high quality contributions to the shared experi-
ence. Examining memes allows us to:

* Observe “art as experience” as discussed in Chap. 3 (Candy 2014) — observing
the fundamental evolution of the art within the boundaries set by the artist.

» Expose participants’ evaluation of their own, and others’ contributions to the col-
lective art — appraising and judging the worth of memes cf. judging worth dis-
cussed in Chap. 3 (Candy 2014) — to understand which memes participants
judged to be valuable enough to repeat, modify, and repurpose.

9.6 Visualisations of Memes

Observing the evolution of memes over times requires visualisations which collapse
the interaction across space and time. These visualisations expose the inter-personal
micro-creativity and allow us to observe how memes cohere in mutually engaging
experiences, fragment as the engagement decreases, and can be tracked over time
and space.

The first step in tracking the birth and growth of memes in micro-creativity is to
be able to algorithmically identify them in the on-going interaction. This is no mean
feat as micro-creativity extends over time and involves multi-faceted interaction.
Identifying and tracking memes by hand would take an impractically long time.
Instead, we use pattern matching approaches to discover musical structure and
repeating patterns (cf. Dannenberg and Hu 2002), using the following heuristics as
the basic characteristics of musical memes:

e At least three notes (not pauses), and
* No more than two pauses between notes.

From this definition of musical memes we can collapse the data across the fol-
lowing dimensions to provide useful visualisations of the mutually engaging
interaction:

e Time: when the meme was made and also when it was modified. Varying the
granularity of the time dimension allow memes to be tracked as they develop.
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e

Fig. 9.4 Development of a meme

e Participant: who started the meme, and who contributed to its on going creation.
More co-editing indicates greater mutual engagement between participants.

e Spatial location: where the meme is located in the user interface. Closer memes
indicate more mutual engagement (Bryan-Kinns 2012).

e Musical range of the meme: whether the meme is monophonic or polyphonic,
and whether there is a wide dynamic of notes in the meme.

e Density of musical meme: what percentage of musical pauses are used in the
meme. This allows us to track musical style in the music.

Removing the spatial dimension, and laying memes out sequentially allows us to
visualise their development over time. Figure 9.4 illustrates the development of a
musical meme by one participant. The meme starts from a sequence of two pairs of
notes in the leftmost box, after four iterations, the meme has become an interesting
musical meme composed of a three descending notes followed by three rising notes.

Figure 9.5 illustrates the memes identified in 15 min of interaction between four
participants using Daisyfield. This is fairly representative of the typical progression
of memes in the extensive studies undertaken. In the figure, several memes are seen
emerging (time is laid out from left to right, top to bottom), for example the meme
illustrated in Fig. 9.4 is clearly seen in Fig. 9.5 as it develops and is repeated.
Figure 9.5 also shows the persistence, or popularity (as participants can delete notes
they are unhappy with), of certain memes such as the descending sequence of notes,
which is repeated throughout most of the 15 min interaction.

Figure 9.5 also illustrates points at which participants complement each other’s
contributions and co-create musical memes together. For example, on the fifth
row down the green and red participant co-create a musically harmonious meme
together as summarised in Fig. 9.6. This shows high levels of mutual engagement
as the participants feed off each other’s contributions. Other examples are shown
in the second and third rows to the bottom of Fig. 9.5. These examples are impor-
tant as they illustrate participants’ evaluation of their own, and, importantly, each
other’s contributions, by assessing the value and worth of contributions partici-
pants co-create the memes over time.

Such visualisations can also be applied to co-located Public Art such as
Digital Live Art (Sheridan 2006), for example iPoi (Sheridan et al. 2007) in
which participants were observed developing and propagating interaction memes
of ‘trading pauses’ and ‘emphasising beats’ through the use of technologically
augmented poi. These interaction memes were not designed for, but instead were
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Fig. 9.5 Typical 15 min of four people’s memes
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Fig. 9.6 Complementary development of meme

observed emerging in the interaction between skilled participants. Tracking the
development and sustenance of such memes would be an ideal application of the
visualisations above.

However, these visualisations quickly become overly complex when larger data
sets are examined. Instead we need to abstract away from the content of the meme,
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Fig. 9.7 Laying out memes by musical properties

and focus instead on the characteristic properties of memes. Musical features such
as complexity and rhythm can be algorithmically identified and mapped to visual
dimensions to provide a richer visualisation of the emergence of memes. Figure 9.7
shows the same set of memes illustrated in Fig. 9.5, but with x mapped to musical
complexity, and y mapped to musical rhythm. This provides a visualisation which
allows us to spot styles of musical contribution, and to identify whether these are
tied to specific participants. In Fig. 9.7, it is clear that the orange participant has the
most unique musical style — quite musically complex with only a few pauses in their
memes, demonstrated by their memes being in the right side of the visualisation.
The dark green participant predominantly made memes with no pauses (top left
quadrant), whereas the light green participant predominantly made memes with half
the beats as pauses (bottom left quadrant). Overall, it can be seen that most partici-
pants created quite monophonic memes (containing notes predominantly of the
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Fig. 9.8 Adding time to musical properties — group A

same pitch). This is may in part be use to the ambient nature of the music which may
favour simple memes. It would be interesting to explore whether the same pattern is
found with other musical styles, or other levels of musical experience of partici-
pants. The interesting aspect of such pieces of interaction is that we can see that
participants are making different kinds of memes, and if we switch to spatial layout
of visualisations, we see that they are making these contributions in different spatial
locations, but at the same time. So, space and musical features are similarly differ-
entiated between participants. The interactive nature of the visualisations allows us
to easily explore such connections.

Whilst Fig. 9.7 illustrates the kinds of memes developed in a typical 15-min
session, it has lost the sense of time, or, the development of memes. Figures 9.8
and 9.9 add to the visualisation of memes laid out by style by adding temporal
connections between memes as grey lines connecting memes in temporal
sequence. In Fig. 9.8, the grey lines indicate that there were frequent moves
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between memes of low rhythmical complexity (top of figure) to those with high
rhythmical complexity (bottom of figure), for the group of participants. Most of
the movement left-to-right in the figure (low musical complexity to high musical
complexity) appears to be the work of the blue participant between their two main
groups of memes. These two observations indicate:

1. That participants engaged in micro-creativity with different rhythmical patterns
at the same time, some of which converged e.g. the red, orange, and light blue
converge at similar rhythm and complexity at the bottom left of the visualisa-
tions. This indicates that three of the participants were mutually engaged and
building on each others’ contributions — using their value judgement to evaluate
each others’ contributions to inform their own contribution.

2. That over time the blue participant spent quite a bit of time experimenting with
musical complexity which was not picked up by other participants. This indicates
that one participant was engaged with his own personal activity (and the creative
output), but not mutually engaged with others in the collective creativity.
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In contrast, Fig. 9.9 illustrates the development of memes in a different group (B).
In group A, each participant saw their musical contributions in a unique colour,
whereas in Group B, all musical contributions were displayed in the same colour.
Group B does not appear to converge on a shared musical style: the red participant
focuses on simple descending sequences of notes, whilst the green participant
explores more rhythmical musical structures. There are significantly fewer grey
lines connecting the memes over the same period time as group A, indicating that
participation was more turn-taking rather than overlapping. These observations
from the visualisations support with the findings of previous research on the role of
identity in mutual engagement (Bryan-Kinns and Hamilton 2009; Bryan-Kinns
2012), providing a richer, more explanatory account of the interaction.

These observations would lead us to investigate the interaction further and ask
why one participant’s experiments were not taken up by other participants, espe-
cially as the other three participants did converge on a particular musical style. It is
a question of understanding participants’ value judgements in their socially con-
structed musical composition. These value judgements are beyond the scope of
visualisation — they require a more reflective evaluation technique, some akin to
Video Cued Recall (Chap. 3) exploiting the interactive nature of the visualisations.
The visualisations may provide a complementary source of data for evaluating
telematic music making (e.g. Chap. 8) where rich video recordings of group music
making could be enhanced by examining how musical memes propagate and
develop across time. Similarly, musical memes could be automatically identified in
technologically support group music making in co-located systems such as
Polymetros described in Chap. 12 (“In the Wild: Evaluating Collaborative Interactive
Musical Experiences in Public Settings”, Bengler and Bryan-Kinns 2014).

Tracing and visualising the trajectory of memes has parallels in the Human
Computer Interaction domain with the understanding of Interaction Trajectories
(cf. Blandford et al. 2001). In the HCI domain, we are interested in tracing how a
single user navigates the possible interaction with a single device, and whether
they take deviate from an ideal path. Interactive visualisations discussed in this
chapter could be used to explore multiple users’ individual trajectories projected
into one time and space domain. This would allow us to identify common and reoc-
curring patterns of interaction through the clustering approaches discussed in this
chapter. Moreover, the visualisations discussed in this chapter could be much more
powerfully applied to multi-user interaction, in particular, large-scale multi-user
interaction such as social media networks. Applying the memetic analysis and
visualisation to twitter feeds and Facebook networks would provide a rich interac-
tive view of how large numbers of people engage in micro-creativity, and how they
mutually engage over extended periods of time. The memes in these situations
would be words and images requiring different ways of identifying memes, but
exploiting the same visualisation approaches.

Public Digital Art Evaluation often considers evaluation of the Art by
Audience or Artist: see for example, Chap. 2 (“Human Computer Interaction,
Experience and Art”, Edmonds 2014). In contrast, mutual engagement is about
understanding the interaction between people whether they are audience
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members, participants, or artists. In this chapter, we have explored the mutual
engagement between participants engaged in a public creativity activity, which
provides an orthogonal, or counter-balancing evaluation of Public Digital Art.
The visualisation approach could usefully be employed to understand how people
engage with each other through physical interaction in the Tweetris experience
(Chap. 11 (“Blending Art Events and HCI Research”), Reilly et al. 2014) and
body positions could be interpreted as memes and visualised across time to help
us understand the social elements of the piece.

9.7 Conclusions

This chapter explores how we can identify mutual engagement in collective art. We
considered how this could be applied to micro-creativity in on-going interactive
Public Art, and considered some visualisations of the birth, growth, and develop-
ment of musical memes. Whilst the work in this chapter predominantly focuses on
musical interaction, we argue that this fundamental form of interaction provides us
with insights which could be applied to other forms of interactive Public Art such as
Digital Live Art.

It is important to remember that by examining the inter-personal interaction that
emerges in Public Art we remove ourselves from the question of what is ‘good’ art,
and focus instead on what makes for mutually engaging experiences which touch
our soul which, after all, is the purpose of art.
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