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The art of interaction
Ernest Edmonds

Creativity and Cognition Studios, School of Software, University of
Technology, Sydney, Australia

ernest@ernestedmonds.com

Abstract

Interactive art has become much more common as a
result of the many ways in which the computer and
the Internet have facilitated it. Issues relating to
human–computer interaction (HCI) are as important
to interactive art making as issues relating to the
colours of paint are to painting. It is not that HCI and
art necessarily share goals. It is just that much of the
knowledge of HCI and its methods can contribute to
interactive art making. This paper reviews recent work
that looks at these issues in the art context. In interactive
digital art, the artist is concerned with how the artwork
behaves, how the audience interacts with it and, ulti-
mately, in participant experience and their degree of
engagement. The paper looks at these issues and
brings together a collection of research results and art
practice experiences that together help to illuminate
this significant new and expanding area. In particular,
it is suggested that this work points towards a much
needed critical language that can be used to describe,
compare and discuss interactive digital art.

Keywords: engagement, art, interaction

1 Introduction

Digital art is increasingly interactive. Some of it is
built on notions that come from computer games
and much of it is intended to engage the audience
in some form of interactive experience that is a key
element in the aesthetics of the art.

Issues relating to human–computer interaction
(HCI) are as important to interactive art making as
issues relating to the colours of paint are to paint-
ing. This paper reviews recent work that looks at
these issues in the art context. The concerns of
experience design and understanding of user, or
audience and engagement are especially relevant
ones. We are not so concerned with task analysis,
error prevention or task completion times,
however, as with issues such as pleasure, play
and long term engagement.

In interactive digital art, the artist is concerned
with how the artwork behaves, how the audience
interacts with it (and possibly with one another
through it) and, ultimately, in participant experi-
ence and their degree of engagement. In one
sense, these issues have always been part of the
artist’s world but in the case of interactive art
they have become both more explicit and more
prominent within the full cannon of concern.

While HCI in its various forms can offer results
that at times help the artist, it seems that the con-
cerns in interactive art, rather like those in compu-
ter games design, go beyond traditional HCI.
Hence, we need to focus on issues that are in
part new to or emerging in HCI research.

As is well known to HCI practitioners,
however, we do not have a simple cookbook of
recipes for interaction and experience design.
Rather, we have methods that involve research
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and evaluation with users as part of the design
process. The implications of this point for art prac-
tice are, in themselves, interesting. The art-making
process needs to accommodate some form of audi-
ence research within what has often been a secret
and private activity. This is done by bringing prac-
tice and theory together in a practice-based
research approach (Edmonds and Candy 2010).

The paper looks at these issues and brings
together a collection of research results and art
practice experiences that together help to illumi-
nate this significant new and expanding area. In
particular, it is suggested that this work points
towards a much needed critical language that can
be used to describe, compare and discuss interac-
tive digital art.

2. Interactive art

Since the 1960s an increasing number of artists
have been taking active engagement further.
Most famously, in the period of happenings,
direct and physical audience participation became
an integral part of the artwork or performance
(Sandford 1995). Situations were set up, by the
artists, in that the audience were meant to engage
by actually taking part and so explicitly determine
the work. The artwork itself is changed by the audi-
ence. Indeed, the activity of engagement became
part of the artwork. Often with the help of elec-
tronics, members of the audience were able to
touch an artwork and cause it to change. Art
became interactive. See, for example, Frank
Popper’s book on the subject (Popper 2007).
Sometimes we talk about observably interactive
art just to be clear that the interactive activity is
not just in someone’s head but can be seen in
terms of movement, sound or changing images.

Interactive art has become much more
common as a result of the many ways in which
the computer and the internet have facilitated it.
The computer, as a control device, can manage
interactive processes in ways never seen before.
Today, we are often hardly aware of the computers
that we use at all. They operate our watches, our
washing machines, our telephones, our cars and
a high percentage of the other devices that we

use. It is not a big step, therefore, to find that the
artworks that we engage with also sometimes
have computers behind them.

There is another area in which interaction, or at
least the use of computers, has brought changes to
creative practice. The complexity of computer
systems and the many sub-areas of specialist
knowledge required for their full exploitation
have increased the need for collaboration by the
artist with others. The artist today is often a
member of a collaborative team and the role
‘artist’ is even shifting to be applicable to the
whole team or at least beyond one individual. A
technical expert, for example, may often make
creative contributions and may, as a result, be
named as a co-author of the resulting artwork.
The collaboration may not be limited to technical
matters. There is a need for research into human
behaviour and this research may also be something
that requires skilled input from an expert other
than the artist and technologist/scientist them-
selves.

A significant feature is the nature of the collab-
oration between artist, researcher and technol-
ogist. There are many ways in which it can
work, but it seems that the notion of the researcher
and technologist being assistants to the artist is less
and less common. Partnerships are often formed in
which the roles are spread across the team. Some-
times, for example, a technologist may be named
as a co-author of the work (Candy and Edmonds
2002).

3. Art, games and play

The computer game arose from the technological
opportunities that have emerged. In fact computer
games and interactive art often have much in
common.

The intention in a game can be quite different to
the intention in an artwork, but both may involve
the audience/player/user in intense interaction
with a computer-controlled device (call it artwork
or game) that is driven by some form of pleasure
or curiosity. The human, confronted with the
artwork (or game) takes an action that the work
responds to. Typically a sequence of actions and
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responses develop and continue until a goal is
reached or the human is satisfied or bored. The
nature of play, as found in a game, is not infre-
quently the subject of an artist’s interactive work
and so game and artwork come together at times.
Although this is no problem for artists, as recently
as 2000 it was still a problem for curators. In
the UK’s Millennium Dome (Millenium Dome
2010) all of the interactive art was shown in
the Play Zone and none of it was included in the
list of artworks on show. Exhibiting interactive art
is still somewhat problematic, but the issues that
the artist faces go beyond that because their practice
has to change in order to deal with interaction.

In the context of making interactive art, Cost-
ello has argued that the nature of play can best
be understood through a taxonomy that she has
termed a ‘pleasure framework’ (Costello 2007).
She has synthesised a collection of research
results relating to pleasure into thirteen categories.
She describes these categories as follows:

Creation is the pleasure participants get from
having the power to create something while inter-
acting with a work. It is also the pleasure partici-
pants get from being able to express themselves
creatively.

Exploration is the pleasure participants get from
exploring a situation. Exploration is often linked
with the next pleasure, discovery, but not always.
Sometimes it is fun to just explore.

Discovery is the pleasure participants get from
making a discovery or working something out.

Difficulty is the pleasure participants get from
having to develop a skill or to exercise skill in
order to do something. Difficulty might also
occur at an intellectual level in works that
require a certain amount of skill to understand
them or an aspect of their content.

Competition is the pleasure participants get from
trying to achieve a de-fined goal. This could be a
goal that is defined by them or it might be one
that is defined by the work. Completing the goal
could involve working with or against another
human participant, a perceived entity within the
work, or the system of the work itself.

Danger is the pleasure of participants feeling
scared, in danger, or as if they are taking a risk.
This feeling might be as mild as a sense of
unease or might involve a strong feeling of fear.

Captivation is the pleasure of participants feeling
mesmerised or spellbound by something or of
feeling like another entity has control over them.

Sensation is the pleasure participants get from the
feeling of any physical action the work evokes, e.g.
touch, body movements, hearing, vocalising, etc.

Sympathy is the pleasure of sharing emotional or
physical feelings with something.

Simulation is the pleasure of perceiving a copy or
representation of some-thing from real life.

Fantasy is the pleasure of perceiving a fantastical
creation of the imagination.

Camaraderie is the pleasure of developing a sense
of friendship, fellowship or intimacy with
someone.

Subversion is the pleasure of breaking rules or of
seeing others break them. It is also the pleasure of
subverting or twisting the meaning of something
or of seeing someone else do so.

For further discussion, see Costello and Edmonds
(2007). Each of the categories of pleasure rep-
resents a form of interaction with its own charac-
teristics. Each has to be considered in its own
way, providing a context in which appropriate
interaction design decisions can be made. In Cost-
ello’s work, the framework has been applied in the
design and development of interactive artworks.
For her, play and pleasure formed the goals of
the artwork or, at least, the nature of the interactive
experience being addressed (Costello 2009).

The subject of the art in such cases is play and
pleasure and the works engage the audience
in playful behaviours. The aesthetic results, of-
course, may be important in other respects. Art is
many-layered and we certainly must not assume
that the significance of playful art is limited to
play itself. In games, on the other hand, the top
level of interest may represent the ‘point’ of the
system. Even then, however, other layers may add
depth to the experience. The boundaries between
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games and art can be very grey and, for the purposes
of this paper, it may be assumed that the complete
art/game gamut is often best seen as one.

4 Art and experience design

In making interactive art, the artist goes beyond
considerations of how the work will look or
sound. The way that it interacts with the audience
is a crucial part of its essence. The core of the art is
in the work’s behaviour more than in any other
aspect. The creative practice of the artist who
chooses this route is, therefore, quite different to
that of a painter, for example. A painting is static
and so, in so far as a painter considers audience
reaction, the perception of colour relationships,
scale, figurative references and so on will be of
most interest. In the case of interactive art,
however, it will be the audience response to the
work’s behaviour that will be of most concern.
Audience engagement will not be seen in terms
of just how long they look. It will be in terms of
what they do, how they develop interactions with
the piece and so on.

A painter might not explicitly consider the
viewer at all. It is quite possible to paint a
picture by only considering the properties of the
paint, the colours and the forms constructed with
them. In an interactive work, on the other hand,
as behaviour is central to its very existence, the
artist can hardly ignore audience engagement
within the making process. This is where the
most significant implications of interactive art for
creative practice lies. As we know from the
world of HCI, reliable predictions of human be-
haviour in relation to interactive systems are not
available, except in certain very simple cases.
Observation, in some sense, of an interactive
system in action is the only way to understand it.
Consider, for example, the issues identified in
Costello’s categories described above. The artist
has to find ways of incorporating observation of
some kind into practice. This is an extension of
the role of research in practice.

A significant feature of the increasing role of
research has been the need for artists to try their
works out with the public before completion.

Because an interactive work is not complete
without participants and because the nature of
the interactive experience may depend signifi-
cantly on context, an artist cannot finish the
work alone in the studio. This can be seen as a
problem in that showing a half finished work
may be quite unattractive to the creator, however
there seems to be no easy way out of the situation.

An example of an approach to dealing with the
problem is Beta_Space. The Powerhouse Museum
Sydney and the Creativity and Cognition Studios,
University of Technology, Sydney have collabo-
rated to create Beta_Space, an experimental exhi-
bition environment where the public can engage
with the latest research in art and technology.
It shows interactive artworks in development that
are ready for some kind of evaluation and/or
refinement in response to participant engagement.
The works shown are at different stages, from
early prototype to end product. In all cases engage-
ment with the public can provide critical infor-
mation for further iterations of the artwork or of
the research (Edmonds et al. 2009). Evaluation
methods drawn, in various ways, from HCI are
employed to provide the artist with a valuable
understanding of their work in action. There are
a number of different perspectives that need to
be taken into account, including artist, curator
and researcher (Muller et al. 2006). The key step
has been to incorporate HCI research into the inter-
active art making process.

5 Art, engagement and research

As above, one important area that contributes to
creative practice in art is HCI, or interaction
design in particular. As with gaming, it is not
that HCI and art necessarily share goals. It is just
that much of the knowledge of HCI and, perhaps
more significantly, its methods can contribute to
interactive art making. From HCI we know how
easy it is for a designer to shape software in
ways that seem easy to use to them but that are a
mystery to others. It is normally seen as an issue
of distinguishing between the model of the
system held by the various players: programmer,
designer and user (Norman 1988). Such confusion
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often happens when the designer makes an uncon-
scious assumption that is not shared by others. For
example, when an item is dragged over and
‘dropped’ on a wastebin icon, it will normally be
made ready to be deleted but retained for the
moment. People new to computers sometimes
assume that it is lost forever and so are nervous
about using it, leading to behaviours unexpected
by the designer. The same kind of thing can
happen with interactive art. The artist may or
may not mind but they do need to be aware
of such issues and make conscious decisions
about them.

There is a growth area in HCI research and
practice known as experience design, as discussed,
for example, by Shedroff (2001). This is particu-
larly important because it represents a collection
of methods and approaches that concentrate on
understanding audience/participant/user experi-
ence. It does not emphasise the design of the inter-
face, as the early HCI work used to do, but looks as
human experience and how the design of the be-
haviour of the system influences it.

One specific common area of interest between
interactive art and experience design research is
engagement. Do people become engaged with the
artwork? Is that engagement sustained? What are

the factors that influence the nature of the engage-
ment? Does engagement relate to pleasure, frustra-
tion, challenge or anger, for example? Of course,
the artist can use themselves as subject and rely
on their own reactions to guide their work. Much
art is made like that, although asking the opinion
of expert peers, at least, is also normal. However,
understanding audience engagement with interac-
tive works is quite a challenge and needs more
extensive investigation than introspection.

Bilda has developed a model of the engage-
ment process in relation to audience studies with
a range of artworks in Bela_Space (Bilda et al.
2008). The process is illustrated in Figure 1.

Note that the engagement mode shifts in terms
of audience interaction from unintended actions
through deliberate ones that can lead to a sense of
control. In some works it moves on into modes
with more exploration and uncertainty. Four inter-
action phases were identified; adaptation, learning,
anticipation and deeper understanding.

(1) Adaptation: Participants adapt to the changes
in the environment; learning how to behave and
how to set expectations, working with uncertainty.
This phase often occurs from unintended mode
through to deliberate mode.

Figure 1. Model of engagement: interaction modes and phases.
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(2) Learning: Participants start developing and an
internal/mental model of what the system does,
this also means that they develop (and change)
expectations, emotions and behaviours, accesses
memories and beliefs. In this phase the participant
interprets exchanges, explores and experiments
relationships between initiation and feedback
from the system. Therefore they develop expec-
tations on how to initiate certain feedback and
accumulates interpretations of exchanges. This
phase can occur from deliberate mode to
intended/in control mode.

(3) Anticipation: In this phase, participants know
what the system will do in relation to initiation,
in other words they predict the interaction. Inten-
tion is more grounded compared to the previous
phases. This phase can occur from deliberate to
intended/in control mode.

(4) Deeper understanding: Participants reach a
more complete understanding of the artwork and
what his or her relationship is to the artwork. In
this phase participants judge and evaluate at a
higher, conceptual level. They may discover a new
aspect of an artwork or an exchange not noticed
before. This phase can occur from intended/in
control mode to intended/uncertain mode.

Comparing these phases with the pleasure frame-
work discussed above, we can see that the cat-
egories may be most likely to be found in
different phases. For example, discovery might
be common in the learning phase, while subver-
sion might be more likely in the later phases.

In designing for engagement, the artist needs to
consider where they sit in this space and what kind
of engagement or engagement process they are
concerned with.

There are many forms of engagement that may
or may not be desired in relation to an artwork
(Edmonds et al. 2006). For example, in museum
studies people talk about attractors, attributes of
an exhibit that encourage the public to pay atten-
tion and so become engaged. They have ‘attraction
power’, using a term from Bollo and Dal Pozzolo
(2005). In a busy public place, be it museum or
bar, there are many distractions and points of

interest. The attractor is some feature of the inter-
active art system that is inclined to cause passers
by to pay attention to the work and at least
approach it, look at it or listen for a few moments.

The immediate question arises of how long
such engagement might last and we find that the
attributes that encourage sustained engagement
are not the same as those that attract. Sustainers
have holding power and create ‘hot spots’, to use
another term from Bollo and Dal Pozzolo
(2005). So, presuming that the attractors have
gained attention, it is necessary to start to engage
the audience in a way that can sustain interest for
a noticeable period of time. This aspect of engage-
ment might typically be found in the learning
phase of Bilda’s model.

A variation on the situation is where the inter-
action is with an expert performer rather than
with the audience. Most of the considerations
are much the same, but the expert brings particu-
lar nuances to the context. Johnson, for example,
has built audio-visual systems that musicians,
such as trombonists, can interact with simply by
playing their instruments (Johnston et al. 2008).
Through a series of explorations with musicians
Johnson identified three primary modes of
engagement: instrumental, ornamental and con-
versational. In the first case, the musicians
played the system, making it produce visual and
audible effects according to their choice. In the
second, they played their instrument but
allowed the system to augment the sound, so as
to add decorative ornament. In the final case
they would respond to the system in what they
played, developing a dialogue or conversation
with the system.

Another form of engagement is one that
extends over long periods of time, where one
goes back for repeated experiences such as
seeing a favourite play in many performances
throughout ones life. These relaters are factors
that enable the hot spot to remain hot on repeated
visits to the exhibition. A good set of relaters meet
the highest approval in the world of museums and
galleries. This aspect of engagement might
typically be found in the deeper understanding
phase of Bilda’s model. We often find that this
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long-term form of engagement is not associated
with a strong initial attraction. Engagement can
grow with experience. These issues are ones that
the interactive artist needs to be clear about and
the choices have significant influence on the
nature of the interaction employed. We saw
above that Costello, for example, takes a particular
(but not exclusive) interest in sustainers of engage-
ment in her art. A description of a process of
developing an artwork in order to encourage
engagement has been given by this author
(Edmonds 2006).

Most artists would probably say that they
aimed for their work to encourage long-term
engagement with their audience. Much interactive
art, however, seems to emphasise attraction and
immediate engagement. Why is this? There are
two possible reasons for the focus on the immedi-
ate. One is the seductive appeal of direct inter-
action that has been so powerfully exploited in
computer games. There is no doubt that the
model of the game is interesting. However, it
also represents a challenge to the artist taking
the long-term view. How is the interactive
artwork going to retain its interest once the
initial pleasure has worn off? An answer may be
implied in the second reason for the emphasis on
the immediate, which is an emphasis on the
action–response model of interaction discussed
in the next section.

6 Conclusion

So where has this discussion led us? By drawing
from the HCI and psychological work on
interaction we can begin to develop a critical
language that can enable discussion of interactive
art and can provide a framework that informs crea-
tive practice in the area. Whereas a painter might
be able to think in terms of hue, texture and so
on, the interactive artist also needs to think in
terms of forms of engagement, behaviours, etc.
Colour, for example, is hard enough, but we
know much more about that than about interaction
and so the role of research, in some form, within
creative practice involving interaction becomes
significant.

Interactive art is as valid as any other form. In
making it, the artist deals with the same issues and
faces much the same challenges as in any other
kind of art. However, each form and each
medium has its own set of specific problems and
this one is no exception. Interactive behaviour
and engagement are key. For the artist, it is not
necessarily a matter of coming to clear understand-
ings, however. It might equally be a matter of pro-
viding the kind of challenge to our beliefs and
assumptions that makes understanding even
harder than we thought.

We see that a range of audience experience
issues are important for the interactive artist and
that research into them is a significant part of the
art making process. A range of these issues have
been identified, including a set of pleasure cat-
egories, an articulation of a developing engage-
ment process and different kinds of engagement
over different periods of time. Artists are actively
exploring both these factors and new methods
that can be employed as part of artistic practice
in order to deal with them. It is suggested that
researchers in HCI and, in particular experience
design, might usefully consider these concerns
within art to see to what extent they might contrib-
ute to the broader study of interaction, user and
audience engagement.

Of particular interest from an art world point of
view, is that we can see the lists of issues that have
been presented as the beginnings of a language
with which to discuss the characteristics of interac-
tive artworks, the intentions of the artists and the
reactions of audiences. The work described in
this paper, therefore, has the potential to go
beyond its immediate implications for art practice
and experience design research. It could be used as
the basis for the development of a critical frame-
work that extends visual art analysis to fully
embrace interactive digital art. The same frame-
work will be valuable in experience design.

The key issues for experience design, and for
HCI in general, are the:
. kind of experience
. mode of engagement
. phase of involvement
. viewpoint of evaluation.
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In each case, we have begun to develop a vocabu-
lary of terms that are significant:
Experience: creation, exploration, discovery, diffi-
culty, . . .
Engagement: attracting, sustaining, instrumental,
. . .

Phase: adaptation, learning, anticipation, . . .
Viewpoint: artist, designer, researcher, technol-
ogist, . . .

The key conclusion is that practice-based research
in interactive art informs the next developments of
experience design (HCI) research.
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