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Abstract

Activity theory presents a broad and conceptual framework of a SI HCI
(Human Computer Interaction). As media art matures and becomes ac@ an art
form, a theoretical and conceptual framework for its is needed.
Activity theory studies the level of connection betwee

na isand e
h |nd|V| mmunity and
society in a broad sense, and the connection's processio evelo studied through

different human practices as a philosophical ba d bra cturallsm activity
theory analyzes the connotations of meaning in h dn actlﬁqsr not the activity itself.
he reason for this is that

Activity theory comes to researchers of |nter jty, mtun%

activity theory provides a common Iang 3 compre% ing the delivery of meaning
from an interactive art work, in the cul nd somm nse. In order to understand the
y theory is to clarify the purpose

%’Iuences in the activity systems; the
artist/designer can thorou plan thént active art elements, and ultimately

activity of the participant of the artvw%I hro
of the activity involved, plnpoat ement
comprehend the apprehens n of the parti

its uses into artist meanj d mes
and societal experi
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ts. The pragmatics of the system transcend
ough the participant own history of cultural

1. Introduction

Computer-based 'ﬁ@iactive art is an amalgam of art and technology. The meaning of
the work evolv@m both its visual and experiential aspects. The interactive art
experience, is not'enly a psychological response, but constituted through exchanges that
occur matehs%between a person and an artifact [1]. As a relatively new and amorphous
genre of the criticism and study of it has been multi-directional as any other digital-
rel d@ld. Human interactions that use media are mediated human interactions.
E%ing a human does to or with a computer is a human -computer interaction.[2] As
HCI7and media art have been cross-pollinating each other to create, experiment and
develop new ideas. Filtering interactive media art through Activity theory can give
researchers, theorists and artists new perspectives on advancing technologies, its influence
and the involvement and evaluation, interactive art possesses and requires. Digital
interactive art, which involves an interface of digital technology, and the artistic genre has
been related to HCI. Applying theories of Human Computer Interaction to interactive art
opens up new possibilities when planning or designing an interactive media art piece.
Activity theory can provide conceptual access to a broad framework to describing the
structure, development and context of computer-supported activities [3]; in interactive
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artwork digital elements, most likely a computer-involved elements, mediate the
interaction between the art work and humans. This paper does not examine the aesthetics
of interactive media art but the functional component that audiences' respond to,
physically react to, and together with the visual elements, ultimately derive meaning from.

2. Activity Theory

Activity theory was established by the Russian psychologist Vygotsky and further
developed by Leont'ev, Engestrom and others. Activity Theory has been applied to
Human Computer Interaction as an extensive theoretical framework to analyze and
evaluate it, while interactive media art has been related to HCI [4-5]. This paper directly
links Activity Theory and computer-based Interactive Media Art, which spegifically

Art viewers as participants/actors and partial-machine artworks function
produce different dialogue for each and every viewer. Earlier HCI rese
were based on the Cartesian ideal of cognitive science has béen critici
to penetrate the human side of the interface [6]. In a %%theory,

elstrom devises

defined with minimal context of significance a ? analysis.
Vygotsky's concept of mediation as the first gene‘ Act ty Theory [7].

Mediating Artifacts Q o
Tools and Sig@ \%

%mumty Division Labor

gure 1. Figure Label

Vygotsky lays th ations by illustrating the concept of 'a complex mediated act

His concept of al mediation of actions formulating a triangular structure, with the
three poinle%s ject, object and mediating artifact. This concept injects the idea of
cultural aptifiasts into human actions, which means objects became cultural entities and the
origntedness of action can aid in the comprehension of human psyche. The second
gefietaiten of Activity overcomes the individual focus of the analysis of activity of the
f|rs eont'ev explains activity within a cultural and societal context in the 2nd
generation. [8] He explicates the complex relationship between individual action and a
collective activity. The idea of activity advances the paradigm in that it turns the focus on
complex interrelations between the community and other influences that come with an
individual subject in a community (Figurel). Engelstrom devises a third model which
illustrates where the context is accounted for, as for the collective research (Figure2).
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Rule Community  Division Labor
Object 3

Figure 2. Figure Label g:
Engestrom’s 3rd generation activity theory model iIIus ﬁ%;s ide e sees Jomt
activity or practice as the unit of analysis, opposed to i

develop conceptual tools to comprehend dialog ple erspectives, and networks
of interacting activity systems. [9] According to trom K@éct progresses from an
initial situation it is given (Object 1), whic transform an object of collective
meaning consigned by the activity system t2), w then becomes a conceivably

shared or mutually constructed object
of two systems as a network; For e

3). The figwre above represents a minimal
, Wh teractive media art work is put on

display two activity systems are, a to de aning, that is the activity system of
the individual audience mem% d that o artist's. Engestrom establishes five
principles in order to analyze | eractl V|ty systems and to expand the network,
which assists in the develogPhent of a e media art project.

Firstly, the analysis e coIIe artlfact mediated and object-oriented activity
system demands st co on as a unit. The second principle is that, the
activity system p edness [10]." An activity system is a composite of
diverse pers tradltl d nterests. Historicity is the third principle, while the
fourth states |vot of contradictions and instability as sources of change and

development. Engestrb pounds that contradictions are structural tensions within and
between activity sy. Iébe which accumulate with history. The fifth principle declares the
possibilities of e@ve change in activity systems.

The figure aboWe represents a minimal of two systems as a network; interactive media
art work ié\%posed of a system of the audience member and the system of the artist,
which wc@ onstitute two systems. Meaning is derived from the activity system of the
audi n@and the activity system of the artist interacting. The two proposed distinctly
i@.ﬁﬂ systems clarify how artist intention and what the audience experience can be
differént yet share common grounds.

3. Case studies on Digital Interactive Media Artworks

Activity theory is an effective and clarifying descriptive tool, which can be studied
when designing or planning computer-based media art. The purpose of activity theory is
to understand the wholeness of consciousness and activity, and applying its principles to
one's artwork would assist the artist in the delivery of his/her intent. Since the theory
reiterates naturalistic studies, culture and history, it can be the basis of how an artist
understands his/her participant reaction to the piece, and how they might relate to the
piece. The activity involved with the artwork is not only psychological, but is constituted
through exchanges that occur materially between a person and an artifact [11]. A
computer-based interactive media artwork’s interactivity is the medium of the work. The
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visual network, whether tangible or not, the technical network, and the interactive activity
network interact to create meaning. The signification of the activity is derived from the
contingent resources of the situation the artwork presents. Activity theory's principles help
analyze the situation.

4. Activity Theory and Digital Interactive Media Art

Projection mapping projects are analyzed as interactive media artworks in this paper. In
order to establish a better example of activity theory as a framework for designing
projects, interactive media art work exhibited in public spaces are chosen to make profiles
of audience members non-specific and broad, instead of a specified audience, who view

artwork regularly. x) .
4.1. YesYesNo and Others, Night Lights (2009) Yy

> . | X S
Q \@g re 3. Figure Label

Three different types @raction interfaces were involved; 1) body interaction on two
stages, 2) hand interaefian/above a light table, and 3) phone interaction with the tracking
of waving phones. were six scenes, cycled every hour for the public. Participants
become perfor this installation. Their body movements are amplified five stories
tall througk%m’rec ion mapping. [12] Two of the interfaces process gestures which makes

it physic ive piece for participants and a complex network of activity systems to
analyz he meaning is derived from its contents.

%
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4.2. 1024 Architecture, Perspective lyrique (2010)

Figure 4. Figur

The projected building deforms and figures are contro y the audience, using
microphones and an audio analysis algorilﬁ@his veice activated interactive interface
and diff noises collectively. It also

brings participants together to make [
utilized a face-detection program to r e 3 difféfent expressions to manipulate parts
of the architectural image. [13] ivity s an be analyzed individually and

collectively for this work. 4

4.3. Janet Echelman & A@n Koblin, SkigsPainted with Unnumbered Sparks (2014)
A\

Figure 5. Figure Label

Echelman's suspended fabric sculpture at night becomes animated with interactive
projection mapping. The projection is a Google Chrome web browser, displaying input
from mobile devices, namely smart phone and/or tablet PCs, of participants
choreographing graphical elements in real time. The complex interface consists of several
innovative software’s that allow personal interactions seen on mobile devices translate
into a collective projection in the sky. A complexity of activity systems are at work with
this piece, which is also presented as a collaboration. Sculptor Echelman and coder and
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artist Koblin have two mediating systems, which again are presented with the
audience/participants activity systems to create meaning.

5. Activity Theory of Interactive Media Artworks

Activity systems and its principles are applied to artworks as case studies. The
presented 3 interactive art pieces are analyzed by principles of activity theory's three
generations. The 3 art projects present an object mediating the audience and the art work.
Mobile devices, microphones and various sensors are cultural entities and objects - of
which, sensors are generally implemented in a candid manner, but nonetheless cultural.
These objects mediate an activity. The artist/designer/planner must design their piece to
communicate their idea within this process. In other words, whether the participants are

participation, they should have an idea of the artists' intentions. To reltera
generation of activity theory postulates that analysis of a minimal u
activity to include meaning. This paper case studies, subjet and tools.
Vygotsky(1978) explained that human activity is a proce |ated ugh tools.

o &

Media < :
Content@ Contents Media

Rule Community Role
aning
\Q &alvemtworks
\ \@ ﬁre 6. Figure Label

The first Qratlo es activity as an act by the subject to an object, their
relationship is not t, but indirect; it is mediated through an artifact.

[F]5=E 7}01@}.9 o 1&7}27] In terms of the artifact, the subject partaking in

Rule Community Role

Media Media

Audlenc

the activity is th r, and this is the main focus of analysis. The artifact determines the
activity, itsreal problem and resolution which results in an activity. The activity systems
suggest a %ﬂg direction and transform the activity into a result.

Sec@the second generation of activity theory takes the first generation and put in
a and cultural context as principle. This principle allows the investigation of the
i%al subject and his or her community's complex interactive relationship. The
artworks of the case study have elements of operation, action and activity, which are
ranked within an activity structure. Within the artworks, the participants' activities are
formed by mediated artifacts (i.e. the objet, the sensor) into a result. The activities are
consecutive, and the consecutive activities are manipulated. When the viewer/participants
lose their motivation for action, they gain activity, and when the object of activity
changes, manipulation takes place. As viewers repeat their activity, without the subject's
awareness the strategy of manipulation takes place. On the other hand, if the conditions of
manipulation shift, the viewer's conscience must be stimulated to form another activity.

The second principle of the activity system is about the existence of multi-voicedness,
which contains multiple perspectives, tradition and interest. Multi-voicedness is a lens for
the production process of the contents of interactive media art. The artist and participants,
both parties bring different perspectives, tradition, and interest to the work. The artwork is
produced a certain way, but meaning can be drawn from the artwork in multiple ways.
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Thirdly, an activity system has historicity. The principle speaks of how the system is
formed over time, and changed in the same period. The participants bring their own prior
experiences to the interactive media art, and activate the work through the work's
interface. Most works do not come with a user manual. Most interfaces are designed to be
intuitive, yet participants still have prior experience with interfaces and initially act based
on their prior experiences. Participants will experiment with the interface and vary their
activities to trigger more interactions; their initial acts from past experience feel natural,
while variations of the act or new activities will change the way they interact with
interfaces elsewhere.

The fourth principle by Engestrom is contradiction, and this is essential to the
analysis of digital interactive media artwork. Contradiction is the source of change
and progress, and the conceptual tool to analyze the interacting activity
inherent in interactive media art. Contradiction appears when the ant
interacts with the medium and intention of the computer-based ork.
Contradiction lies between the participants activities and the mt% Various
contradictions generate confusion and conflict, but ons as tive force

of change within the activity systems of interacti edia . [Engestrom,
1987, 2000; Sawchuk, 2006] ‘& %}

The fifth and final principle is the poss ) w transformations.
Expansive transformations occur when p t|C|pants in with an interactive
media artwork, and expansively mterp& meanl of”the activity object and
apply and reflect the meaning in a pro ve meth gy This includes new and
unigue meanings/objects and practi

¥
6. Conclusion & %

The quality of the dlalo e between av er and interactive art work is determined
by the designing of th ace meagner implementing digital technologies
should consider ac \7| ry as a tructure to evaluate how the technology and the
art works' message erprete d communicated. The activity of the participant has
meaning sug o- the a i elf externally and internally, and others associated
from preV|o iences Iuences The output of the artwork system is an activity
that solidifies e me nd/or deepens the meaning in addition to the sensorial

response. The audien mterpret the visual and technical contents of the interaction in
their own ways; t ?&'érpretatlon is contingent on what each individual brings to the
artwork. They b@eir own rules, histories, pre-conceived notions to the art work and
participateainqthe art work individually. By understanding how the different systems act,
react, and&%t with each other, artists can realize their interactive projects by creating
system@ ntent to successfully deliver complex meaning.
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