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Introduction 
Perhaps no issue is more puzzling than consciousness. Consciousness poses one of 

the most complex problems in philosophies of science. Scientists have tried to 

explain it, yet no universal consensus and clear understanding of it and its place 

have been reached. To make progress on this issue, we need to understand what 

science can learn from interactive art. 

  

In this paper, I will examine historical relationships between science and interactive 

art to trace continuities and discontinuities within those disciplines. From the 

perspective philosophy of science, I address two tools: reductionism and holism. 

These tools not only demonstrate how philosophies have transformed over time, but 

also explain how the problem of consciousness is reframed in science and art. The 

first part demonstrates that the synthetic science-art divide fails to fully acknowledge 

how both scientific practices and artistic practices influence and are influenced by 

philosophic issues. Once this failure is recognized, I will address the mind-body 

problem. In the second part, I elucidate the cultural and epistemological significance 

of reductive and holistic practices. I demonstrate that these practices renegotiate 

what it means to be human and what it means to experience the self and the world. 

This second part opens the circuit for reconnecting science to interactive art.  The 

third and fourth parts situate some recent approaches to interactive media art within 

the mind-body debate. I describe how artists pose problems of embodied cognition 

and how they capture consciousness by conceptualizing the mindbody. 

  

The premise of this enquiry is that interactive artists synthesize reductionist and 

holistic approaches in order to renegotiate scientific explanations of the mind-

problem. I put forward that the experience of interactive art is an symbiotic process 

between mind and body. And argue that interactive artists interrelate physical and 

mental phenomena that are ontologically, epistemologically and culturally significant 

to philosophies of science. Despite the lack of consensus in theories on mind-body, 

interactive art endorses mind-body explanations hidden in scientific discourses. My 

goal is to help establish an interdisciplinary critical foundation from which the role of 

art, science and philosophy in the world at large can be understood. 
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Part I: Archaeology of Science/Art Divide 
Deliberations on the connections between art and science have various points of 

departure. Of particular interest is how the generative character of both areas bring 

forth worldviews of their own. Science, like interactive art, belongs to cultural-

historical contexts and cannot be explained solely in scientific, political, or economical 

terms. Because science is a social practice in which worldviews are formed and 

transformed, it is concerned with philosophic issues of existence, knowledge, beauty, 

truth , ethics, validity, mind and language (Giannetti, 2005).  

 

Exploration of Parallel Tendencies of Science, Art & Technology  

Generally, deliberations on the confluences of digital art and science are associated 

with the origins of information theory. In the nineteenth century the first industrial 

revolutions fuelled the debate on how to control technological mechanisms (Beniger, 

1986). Researchers began to study and analyze automatic control systems and 

feedback mechanisms to accelerate information flows and the process of 

mechanization. Due to technological developments and innovations, conceptions 

about the relations between human-machine and society-technology began to 

change (Giannetti, 2005). Researchers started concentrating on two questions: ‘how 

to improve and understand communication processes between biological and 

technological systems’, and ‘is it feasible to design ‘intelligent’ machines’. In the 

1950’s these two questions constituted two separate scientific disciplines: cybernetics 

and artificial intelligence (Wiener, 1950). Cybernetics was concerned with 

communication between animal and machine in terms of mechanic control. Whereas 

artificial intelligence was concerned with the mastery of semantics to ‘study and 

design intelligent agents’ (Russell & Norvig, 2003). Although these disciplines differ 

fundamentally with regard to their doctrine, both demonstrate how science in 

technology has influenced socio-cultural formations. Each discipline renegotiated 

animal-machine relations and worked towards the automation of mental processes. 

Since both disciplines are adjuncts of and working within socio-technical and cultural 

contexts, they share affiliations with other disciplines and practices. As media art 

historian Claudia Giannetti delineates, cybernetics and artificial intelligence are 

directly and indirectly connected to other disciplines engaged with human cognition 

and creativity (Giannetti, 2005). They transformed how we understand subject-object-
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environment relations and allowed us to renegotiate the orthodox separation of 

science, art and technology.  

 

Philosophy of Science: Blurring Distinctions 

In ‘The Darwin Machine: Artificial Life and Interactive Art’ artist and researcher Simon 

Penny demonstrates how information theory and practice have a double valence with 

regard to the philosophy of science (Penny, 1997). Information theory and the digital 

computer, on the one hand, perpetuate and colonize rationalism as the dominant 

scientific norm. As Simon Penny states: ‘the machine which is the pinnacle of the 

rationalist ‘engineering world view’, the digital computer’ (Penny, 1997). On the other 

hand, information theory and technology challenge scientific 

models/theories/methods and the Enlightenment paradigm with the introduction of 

complexity and non-linearity. Penny’s paradox not only demonstrates how scientific 

ideas have shaped western culture, but also how these ideas influenced philosophies 

and science itself. To describe how philosophies transformed with the introduction of 

concepts such as complexity and non-linearity, I address two tools of science: 

reductionism and holism. 

  

Reductionism was a dominant scientific paradigm of the nineteenth and early 

twentieth century (Vitz & Glimcher, 1984). It was a top-down linear approach to 

deconstruct life and organisms. For a period of time, several sciences (i.e., chemistry, 

physics and psychology) advocated the microscopic analysis of phenomenon to 

explain the whole as a duplicate of its parts. In the context of molecular biology, for 

example, a reductive approach to life analyzed the whole through its genetic 

elements. Understanding the qualities of these elements, or component parts, would 

allow researchers to ultimately understand the whole. Such an approach, however, 

entails the assumption that part and whole are causally connected. As social scientist 

Maria Hynes states,  

 

“[R]eductionism […] assumes that the whole is a copy of the 

part, or that the two are related by a condition of resemblance 

[…] In its most popular formulation, reductionism is associated 

with the naïve genetic determinism inherent in the idea that ‘we 

are our genes’.” (Hynes, 2005: 6) 
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Reductionism therefore associates life with continuity and causality in which the 

universe is a chain of events and one’s existence accords to the law of cause and 

effect. Life itself is explained as a delimited and codified process which is always 

determined but never determining. 

  

When I discussed the parallel tendencies between science, art and technology, I 

pointed out two disciplines. Cybernetics and artificial intelligence, among other 

scientific and technical fields, addressed the limits and inadequacy of reductionist 

science. Such disciplines gradually realized that explaining life in a determined set of 

rules could not account for a variety of physical and biological phenomena, and that 

sciences therefore should embrace a different approach. This other approach I call 

complexity-based holism. Although the holistic approach includes a variety of distinct 

fields, approaches and subjects, most of them share certain basic assumptions. 

Holistic approaches redefined the physical world and life as dynamic and non-linear 

systems based on constant interaction. They insist on the variability and uncertainty 

of knowledge. That is to say, holistic approaches presuppose that the world is in a 

constant state of flux. Neurobiologist and educator Paul Grobstein concretizes this in 

a few basic sentences: 

 

“Wholes are more than the sum of its parts. There is a 

reciprocal causal relationship between parts and wholes. 

Interesting wholes can simply arise from interacting parts. 

Change does not necessarily indicate the existence of an 

outside agent or force. Randomness plays an important role in 

the exploration of possible wholes.” (Grobstein, 1997) 

 

Grobstein’s description indicates how holistic approaches offer an alternative to the 

deterministic paradigm of reductionism. Its methodology is receptive to process, 

change and time to explain complex phenomena. Although holism is able to ‘resolve 

the contradiction between hegemonic reduction and fragmented relativism, which 

characterizes the post-modern condition’, one should be cautious about its 

applicability outside life sciences (Funtowicz & Ravetz, 1994). For example, its 

applicability to social, cultural and political life.  

 



 - 7 -

Maria Hynes addresses problems arising from complexity-based holism. She states, 

 

“In particular, the model [of complexity as social, cultural and 

political life] implies a capacity for abstraction that is at odds 

with an insistence on the immanent capacities of matter and a 

simplicity that is in tension with the complexity of life dynamics 

[…] It presupposes, too, a certain image of thought, whereby 

thought seeks to represent – be an adequate copy of – an 

external world. This means that [it] cannot […] overcome the 

problems of the being/becoming distinction in its own terms. 

(Hynes, 2005: 4-5) 

 

For Hynes, complexity-based holism has a two-fold. On the one hand, complexity-

based holism interprets the world as being in a constant flux. On the other, 

complexity-based holism insists on abstract explanations of the ever-changing world. 

Complexity-based holism thus separates two worlds: the intelligible and the sensible. 

This division, also known as the being-becoming distinction, assumes an 

unbridgeability in which entities of two separate worlds cannot interact (Bolten, 

1975/1976).1 It presupposes that being is real, whereas becoming is an illusion. It 

seeks a unitary whole through the diffusion of sensibles and the recognition of 

intelligibles. Although this dualistic logic of complexity-based holism delineates the 

movement of becoming towards being, it does not explain how becoming as 

receptacle process relates to being. Complexity-based holism therefore explains the 

ecclesiastical being and life in dualist rather than pluralist terms. It risks of falling in 

the error of treating life as matter through objectification. 

  

Several contemporary philosophers have renegotiated this synthetic being-becoming 

distinction and produced a more pluralistic  holistic approach. Deleuze and Guattari, 

Prigogne and Stengers, and Bergson for instance favour becoming over being or call 

for a new resolution between the two. Deleuze and Guatarri, for example, describe a 

thought-in-becoming which subsumes matter (i.e., the body). From this viewpoint, 
                                                 
1 In ‘Plato’s Distinction between Being and Becoming’ Robert Bolten describes how Plato modified the 
distinction between being and becoming over the course of his dialogues (Bolten, 1975/1976). Plato’s 
being-becoming distinction recognizes two forms of representation in which form (being) and matter 
(becoming) are dispatched.    
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becoming is a qualitative and intransitive change. In the thought-of-becoming, or 

rhizome, ‘all manner of “becomings”’ are continuously transformed (Deleuze & 

Guattari, 1980). In general, Deleuze and Guattari and similar authors believe that 

analytical conventions of scientific practice are incompatible to describe life.     

 

 

Part II: Reframing Mind & Body  
As an ethical and critical reaction against modernist reductionism, more holistic tools 

of science emerged. Nowadays, it has become rather fashionable to champion 

certain holistic approaches. Reductionism and holism might indicate opposing 

perspectives on life and scientific practice, however, both are inseparable.   

 

Beyond Cartesian Dualism 

Have or am I a body? In other words, how do mind and matter relate to one another? 

These and similar questions are known under the umbrella term of the mind-body 

problem. Perhaps Descartes is the first philosopher that comes to mind when 

discussing the mind-body problem. For Descartes, all phenomena could be explained 

in two distinct and irreducible substances: mind and matter. He argued that mind and 

matter are only connected through the intervention of God. In ‘Meditations’ Descartes 

states, 

 

“[T]here is a great difference between mind and body, inasmuch 

as body is by nature always divisible, and mind is entirely 

indivisible […] I understand myself to be something quite single 

and complete.” (Descartes, 1984-1991) 

 

Descartes’ thoughts on mind-body is the basis of what’s known as Cartesian dualism: 

representing the separation of the corporeal and the spiritual. Descartes’ dualism 

would become a powerful tool within the modern philosophical tradition.   

 

The privilege of mind over body has become a site for critique. Henri Bergson, one of 

the most famous and influential French philosophers of the late 19th and the early 
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20th century, rejects Cartesian dualism. He insists on the multiplicity2 of mind-matter 

and subject-object relations, and interprets creativity as the uniqueness of biological 

and non-biological life (Bergson, 1910). Unlike Descartes who defined mind as body 

as two distinct substances, Bergson defines mind and body as ‘places of passages’ 

(Bergson, 1911). Bergson’s philosophy of the body is strictly connected to his 

ontology of images in which the body acts like a mirror.  

 

“Our body is nothing but part of our representation which is ever 

being born again, the part always present, or rather that which, 

at each moment, is just past.” (Bergson, 1911: 151) 

 

Bergson’s temporalized body delays actions, initiates uncertainties and introduces 

circuits of reflections (Luisetti, 2007). The body is thus a chaotic and unpredictable 

form of activity that goes beyond deterministic laws of science. Bergson’s body is not 

the retrieval of being, but rather the revival of life. This enables Bergson to interpret 

the body as a special image that is ‘a transversal section of the universal becoming’ 

(Bergson, 1911: 151). 

  

Bergson’s philosophy had a remarkable influence on Gilles Deleuze. Two aspects of 

Bergson’s work in particular affected Deleuze’s thoughts: multiplicity and creativity. 

The Bergsonian concept of multiplicity is related to duration3, or the non-causal 

temporal experience of events (Bergson, 1910). For Deleuze, duration is the model 

for all manners of becomings: it is the qualitative multiplicity of interior and exterior 

events. The Bergsonian concept of creativity unifies the simplicity of spirit and the 

diversity of matter. In other words, creativity is ‘the relation of the life of the spirit to 

the life of the body’ (Bergson, 1911). Like Bergson, Deleuze rejects the Hegelian 

dialectic of negation and interprets creative evolution as an alternative to 

phenomenological thought. This rejection of mechanical philosophies can be 

expressed with his concept of body without organs (Deleuze & Guattari, 1980). In 
                                                 
2 Deleuze realized that Bergson’s most enduring contribution to philosophical thinking was the concept 
of multiplicity (Deleuze, 1968). Multiplicity and other Bergsonian concepts were highly influential on 
Deleuze’s thought.  
3 In Bergsonian terms duration must be understood as a qualitative rather than a quantitative 
multiplicity. Qualitative multiplicity is heterogeneous (i.e., singular entity that cannot be represented 
using symbols), continuous (i.e. interpenetrating), dualistic (i.e., oppositional), and progressive (i.e., a 
temporal and irreversible flow). See: Bergson’s Time and Free Will: An Essay on the Immediate Data 
of Consciousness (1910) or Deleuze’s Bergsonism (1968). 
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collaboration with Félix Guattari, Deleuze reconceptualized the body as the virtual. 

The body is understood as a discontinuous and non-totalized series of processes, 

flows, corporeal substances and incorporeal events, intensities and duration. It is the 

field of immanence4 of desire rather than a biological substance (Deleuze, 1968). In 

Bergsonian terms, the body without organs is an assemblage of the qualitative 

multiplicity of virtual affects. This concept moved from the question of sense and 

being into the realm of nature, history and politics. It functions as an ontology of 

change (i.e., becoming) to encompass mind-body, nature-culture, and matter-form 

divides.  

   

Deleuze’s, Guattari’s  and Bergson’s negotiation of the human have inspired several 

contemporary social and cultural theorists to describe subject-technology-

environment relations. Donna Haraway’s renegotiation of Clynes and Kline’s cyborg, 

for instance, in which the body becomes a site for feminist critique (Haraway, 1991). 

Haraway’s cyborg is a symbiosis between human-machine that blurs traditional 

dichotomies.5 Like Haraway, Katherine Hayles redefines the human (Hayles, 1999). 

Her concept of the human as posthuman marks the discursive and technological 

construction of humanity. Hayles stresses how the Cartesian interpretation of mind-

body fails to acknowledge the situatedness of human beings.6 

 

Over centuries Descartes’ central question of ‘how do body as extension and mind as 

pure thought relate to one another’ would give rise to a wide range of possible 

solutions. There are many metaphysical and/or ontological theories of mind and 

body. Each theory purports to specify, among other things, the metaphysical relation 

between the mental and the physical. Yet over the past several decades new 

technologies and their penetration in everyday life have complicated this 

metaphysical relations. Increasingly, research in new media debated how digital 

technologies transformed our concept of self and world. The new media discourse 

                                                 
4 The Deleuzian field of immanence is an appropriation of the Bergsonian definition of the subject as 
being in a state of becoming, and of the Nietzschean definition of the subject as self-affirmative being 
(Due, 2007).  
5 Haraway states that the cyborgs is a connection-making entity that emphasizes the ‘body politic’; the 
political network of distinctions to conceptualize embodiments (Haraway, 1991). 
6 For Hayles, subjects and information technologies construct meaning together through the creative 
play of patterns and randomness.  
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offers a broad spectrum of perspectives on explaining and challenging existing 

paradigms. 

 

Mindbody: Re/Deconstructing Experience 

Do technologies such as VR or the Internet leave the body behind? And what 

influence do technologies have on the body and its perception? Questions like these 

dominate cultural-critical debates concerning the relations between the body, 

(dis)embodiment and technology. Holistic and non-reductive approaches transformed 

the traditional mind-body problem into a problem of incorporation or entanglement: 

how both the mind and the body are modified through interactions with matter. 

Computer-mediated interactions have complicated this problem of incorporation. 

Whereas analogue technologies produce representations that adhere to the material 

reality, digital technologies produce virtual or algorithmic representations that 

dissolve their relations with reality. Digital technologies therefore not only challenge 

the relations between knowledge and representation, knowledge and power, 

sameness and difference, but also the concept of self. An analysis using a synthetic 

and pluralistic approach may provide a road to locate mind and body in the 

ontological scheme of virtual and physical reality. 

  

In ‘New Philosophy for New Media’ Mark Hansen illustrates how digital imaging 

transformed the body-brain achievement (Hansen, 2006). His inquiry enables us to 

interpret the complex interplay between embodied experience, the brain, and the 

engagement of embodied interactions with the environment. For Hansen, the digital 

image is the extension of the image through embodied experience. This marks a shift 

from a model dominated by the perception of a ‘simple’ object (i.e., from image to 

body) to one focused on the bodily source (i.e., from body to image). 

    

“When the body acts to enframe digital information – or, as I put 

it, to forge the digital image – what it frames is in effect itself: its 

own affectively experienced sensation of coming into contact 

with the digital.” (Hansen, 2006: 13) 
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That is to say, technology is an extension of experience7. Hansen calls this the 

mindbody. Whereas Haraway’s disembodied cyborg and Deleuze and Guattari’s 

body without organs define the dynamic interplay of the world and technologies to 

emphasize their relations with the human, Hansen’s mindbody delineates how 

through affectivity the body embodies or experiences the world and itself. That is to 

say, how embodiment and the body emerge out of the dynamic flow of mind, body, 

and embodied interactions with the environment. The problem with this approach, 

however, is that Hansen presupposes a coherence in embodied experiences: 

understanding embodied experiences as functions of the body itself (Mules, 2006). 

According to Hansen, affectivity originates in the mindbody. The body therefore 

becomes the source of affection and experience, instead of placing it ‘in-circuit’. 

  

A similar approach can be found in the works of Katherine Hayles which renegotiate 

the problem of body and embodiment (see Hayles, 1990; Hayles, 1991; Hayles, 

1999). In ‘Flesh and Metal: Reconfiguring the Mindbody in Virtual Environments’ she 

adopts Hansen’s mindbody to signify the interactive dynamics of body and 

embodiment (Hayles, 2002). She denotes three reconfiguration of embodied 

experiences in the posthuman age. First, the human and the technological are 

bundled into one component of embodiment and how this component plays between 

self and world. Second, the world and the technological are bundled to emphasize 

their relationality with the human. And third, the bundling of the world and the 

technological is attained through the creation of a virtual environment which is put 

into relationality with the human. Unlike Hansen, Hayles is less concerned with 

descriptive and explanatory questions of consciousness. She predominantly 

emphasizes how the mindbody concept reconfigures the body-embodiment 

distinction of systems in which it’s present. Her holistic and non-physicalist approach 

surpasses Hansen’s problem of embodied experience by stressing the multiplicity, 

continuity and creativity in subject-object-environment relations. Hansen and Hayles, 

however, both offer explanations that appeal to the notion of information as the 

psycho-physical invariance between phenomenal and physically realized information 

spaces, but also to the ontology of the physical as an interplay with the 

                                                 
7 In Hansen’s context, experience can be understood as ‘embodied cognition’ (Hansen, 2006). It 
consists of dynamic processes in brain, body and their relation to wider contexts.  
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informational.8 In choosing Hayles’ interpretation of mindbody, one extends the 

picture of human consciousness and the ontology of information, matter and the 

relations between the physical and the phenomenological. In other words, one 

transcends Descartes’ dualism. 

  

The discussion of Hansen’s and Hayles’ mindbody illustrates how contemporary 

philosophies denote the loose coupling between mind and body in information-rich 

environments. The mindbody concept reveals that experiences are not windows 

through which the workings of mind and body can be observed, but that both are 

intrinsically connected to one another and to their contexts. Put yet another way, 

cognition becomes a distributed prosthesis. This theoretical perspective may provide 

a way to understand the gaps and discontinuities between concepts of the body, 

experiences of embodiment and their dynamic relations with environments: of what it 

means to be human in the twenty-first century. 

 

 

Part III: MindBody & Interactive Art 
The first part of this paper demonstrated that philosophies of science contributed to 

the blurred distinction between science and art. To illustrate this distorted distinction 

and to explore what it means to be a ‘mindbodied’ human, this part will analyze three 

interactive artworks from a first-person perspective.  

  

Synthesizing Subject and Object 

As Simon Penny notes,  

 

‘Interactive media artists do not create instances of 

representation, they create a virtual machine which itself 

produces instances of representation based on real time inputs 

[…] The interactive artwork is not conversation precisely, it is an 

encapsuled cultural act’ (Penny, 1997: 8) 

                                                 
8 Both authors offer models that could be associated with David Chalmers’ ‘it from bit theory’ or 
‘double-aspect theory of information’ (Chalmers, 1996: Chalmers, 1995). Chalmers intention is to 
develop a non-reductive yet naturalistic account form consciousness, more precisely experience. He 
states on a priori grounds that consciousness does not arise solely from physical substrates but from 
the play between the phenomenological and the physical.  
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Penny demonstrates that a conversational model in understanding and creating 

interactive art fails to acknowledge the user’s embodied cognition. Only through 

embodied cognition of the artwork, he states, does the user generate meaningful 

experiences. Penny’s emphasis on embodied cognition resonates the mindbody 

concept. Interactive art not only teaches new ways to understand our experiences but 

also engages new concepts of the body and embodied experiences through ‘real’ 

interactions. Such artworks push the user into a state of becoming through the 

qualitative multiplicity of body and embodiment in relational terms.  

 

Like Penny, other artists have stressed the need to maintain intimacy in the 

manipulation and experience of art. Contemporary artists and their works include: 

Javier Roca’s ‘RE-Constructing EVE’ (1999), Eduardo Kac’s ‘Genesis’ (1998-1999) 

and Georg Winter’s ‘Ukiyo Camera Systems’ (1994). Various female artists have also 

explored the transformation of the body and embodied experiences. The 

representation and interpretation of the female body seems to be of particular 

interest. For example, Lynn Herman’s ‘Phantom Limb Photographs’ (1980-1990), Jill 

Scott’s ‘A Figurative History’ (1996), Victoria Vesna’s ‘Bodies INCorporated’ (1995), 

Char Davies’ ‘Osmose’ (1995) and Diane Gromala’s ‘Living Book of the Senses’ 

(2000). These artists appear to share a holistic perspective on mind and body. The 

body is considered to be in an in-between or becoming state (Deleuze & Guattari: 

1991). This state enables the user to expand his/her definition of body, mind, and 

environment: to become a mindbody interacting with the technology- and information-

rich environment.  

 

In-between Interactive Art 

Artists of interactive art are confronted with a new kind of aesthetic: the aesthetics of 

computer-mediated interaction. Unlike the aesthetics of the still image (i.e., the 

painting) or the aesthetics of the time-based image (i.e., the moving image of 

cinematography), the aesthetics of real-time interaction have a relatively short history 

(Penny, 1997). The development of computer-generated art is associated with 

cybernetics and information theory, and as a consequence computational aesthetics 

emerged (Gianetti, 2005). Computational aesthetics, such as cybernetic aesthetics 

and information aesthetics, take interactivity as the accumulation of numerical 

information. Because information was taken as the explanation of value, the 



 - 15 -

aesthetic value of an artwork became rationalized. Neither the work itself nor the 

subjective experience had aesthetic value. The aesthetics of computer-mediated 

interaction proposed by cybernetic and information theory was the accumulation of 

information and reductionist in character. 

 

Whereas computational aesthetics answer aesthetic questions using functional 

explanations, other artistic approaches emerged going beyond the functions or 

performance of an artwork. The artists mentioned in the previous paragraph illustrate 

this non-reductionist or holistic approach. These and similar artists do not seek to 

explain the aesthetic value of interactive art as the performance of all informative 

functions between computer and subject. Rather, they question why and how 

aesthetic experiences emerge through negotiations between art object, the viewer, 

and the viewer’s subjectivity. The two visions on aesthetics of computer-mediated 

interactivity should not be considered to be as well defined or strongly typed, but are 

used to demonstrate how art renegotiate the explanatory gap in the mind-body 

debate (Levine, 1983).  

 

Aesthetics & The Explanatory Gap 

The explanatory gap is the concept used to delineate our current inability to 

understand how consciousness might be determined by non-conscious substrates, 

especially physical substrates. One might understand the explanatory gap as 

reflecting the limits of our current theorizing (Dennett, 1991). Discussion on ways of 

closing the gap remains active and ongoing.  

  

Following David Chalmers, the gap could be explained by dividing problems of 

consciousness into ‘hard’ and ‘easy’ problems (Chalmers, 1995). The ‘easy’ 

problems of consciousness explain phenomena in terms of computational or neural 

mechanisms9. To explain these phenomena, a cognitive or neurophysiological model 

is used. Phenomena of consciousness are thus reduced to computational parts (i.e., 

cognitive functions) to explain consciousness as a whole. Unlike the ‘easy’ problem, 

the ‘hard’ problem of consciousness revolves around the subjective aspect of 

                                                 
9 These phenomena include; the integration of information by a cognitive system; the ability of a 
cognitive system to access its own internal states; the deliberate control of behaviour; and the ability to 
discriminate, categorize, and react to environmental stimuli (Chalmers, 1995). 
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experience. For example, how does experience arise and/or why does the 

performance of our cognitive abilities coexist with experience? Rather than explaining 

how information is processed and how this information-processing automatically 

produces experience, ‘hard’ problems explain how objects are experienced without 

reducing experience to the performance of cognitive functions. That is to say,  

 

“Experience may arise from the physical, but is not entailed by 

the physical […] Experience is not an explanatory posit but an 

explanandum in its own right […]” (Chalmers, 1995: 210)  

 

Chalmers’ distinction between ‘easy’ and ‘hard’ problems of consciousness 

demonstrates two approaches to solving the explanatory gap: a reductive approach 

and a non-reductive approach. These approaches could be associated with the 

computational and holistic aesthetics of interactive art. Computational aesthetics has 

affiliations with the reductive approach to problems of consciousness, since the 

aesthetic value and experience of interactive art is determined by its computational 

parts or functions. Holistic aesthetics, on the other hand, have affiliations with the 

non-reductive approach, since the aesthetic value and experience of interactive art is 

explained in the becoming of mindbody. To understand what philosophies of science 

can learn from artistic practices, I draw on Don Ihde’s postphenomenology.  

 

 

Part IV: Science ‘in’ Art 
Don Ihde’s postphenomenology identifies three relations between body, cognition 

and technology: embodied relations, hermeneutic relations, and alterity relations 

(Ihde, 1993). Embodied relations denote the coupling of the human and technology 

and their relation with the world. Hermeneutic relations denote the coupling of 

technology and the world and their relation with the human. And alterity relations 

denote the coupling of technology and world through representations and how these 

representations relate to the human. Ihde’s relations are used to describe three 

interactive artworks: ‘Swarm’ by David Kousemaker and Tim Olden, ‘Humann’ by 

Carmin Karasic and Rolf van Gelder, and ‘In/Fluencing’ by Ælab.  
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Embodied Relations  

Embodied relations explain how technologies are incorporated and/or embodied in 

experiences. For Ihde, technologies transform information processing (i.e., 

perception) and thus transform subjectivity and worldviews. That is to say, the body 

and mind are extended and redesigned through the embodiment of technologies. 

Embodied relations help to describe the dynamic interplay of self, technology and 

world in the creation of experience. 

  

Ælab ’s In/Fluencing10 (2005) makes this kind of relationality as its object of study 

(see Figure 1). In/Fluencing is a permutational media installation with four sensors: 

light, temperature, frequency/movement and proximity. It explores the translation of 

magnetic phenomena of image visualisation to nano- and microscopic levels. 

Inspired by Nikolai Tesla’s idea of zero point energy, the idea of taping into an 

ambient medium as the source of self-sustained and self-regulating energy, 

In/Fluencing visualizes the endless exchange of magnetic/voltage coordinates in the 

installation’s space. It turns the invisible into the readable as the sensors map the 

random deviations of matter. It enlarges and concretises the figurate world of the 

physical (i.e., the mineral, animal, vegetal) into the world of the electronic medium.  

 

In In/Fluencing the viewer’s body is 

both the information object and 

subject. The body is an information 

processor or incorporator as well 

as a medium of visible and invisible 

information. It is redefined as an 

immersive and mediated entity that 

embodies micro- and macro 

perception11. The body is thus 

regarded as in-between the 

physical, the technical and the phenomenological. It’s constantly connected with its 
                                                 
10 Ælab  was initiated as an artistic research unit based on philosophical exchange between media 
artist and researcher Gisèle Trudel and electronic musician and engineer Stéphane Claude. Their 
work is mostly involved with concepts and phenomena that have the potential to generate ecological 
awareness in the use of technology in arts, science and shamanic traditions. 
11 According to Ihde, micro-perception is the bodily-sensory perception of information whereas macro-
perception cultivates the perceived information (Ihde, 1993).  

Figure 1: In/Fluencing at ZKM Karlsruhe 2005 
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environment and is continually reshaping and re-creating itself, the world and our 

experience of reality. One might say that In/Fluencing plays with the Deleuzian 

definition of the body: the body as floating between molar and molecular and 

wavering on the edge of constant change (Deleuze & Guattari, 1980).  

 

This reterritorialisation of the viewer extends the physical to the virtual. The physical 

is the plane of material substrates (i.e., the corporeal body and the natural 

environment) in which visible information is processed, whereas the virtual (i.e., 

In/Fluencing’s interface) is the place of the immanent: the medium for action. It 

generates an ecological awareness and enables the viewer’s body and its operations 

to be modified and restructured. The extension of the body and the place of the body 

exaggerates the point of contact between the organic and the virtual resulting in the 

blurring of the line between them. In/Fluencing collapses an anthropocentric view of 

the self and problemizes the mind-body split by extending explanations of 

consciousness. It does not reduce experience and cognition to the performance of 

cognitive functions but situates the viewer’s mind and body in an in-between plane.  

 

Like the Deleuzian definition of the body, Ælab ’s installation appears to be affiliated 

with Ascott’s technoetic aesthetics (Ascott, 2000). Technoetic aesthetics is the artistic 

practice that induces new states of consciousness through the interplay of natural 

and artificial systems. The convergence of the artificial world of the computer and the 

biological world of living organism enables Ælab to transform the relationship 

between consciousness and the material. To explore art as the enactment of the 

mind, forms of behaviours, and the intimate relations between artist-system-viewer-

environment.  

   

Hermeneutic Relations 

Hermeneutic relations delineate the ability of technology to mediate worldviews. They 

also change the variables within the human-technology-world relation. A difference 

with embodied relation is that what is perceived becomes the object of the bodily-

sensory perception. The perceptual focus of the experience is the object itself. In 

embodied relations the symbiosis between self and technology is the capacity of 

technology to become perceptually transparent, whereas in hermeneutics the 

perception of the user is on the instrument itself. 
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‘Through hermeneutic relations we can, as it were, read 

ourselves into any possible situation without being there’ (Ihde, 

1993: 92) 

 

Hermeneutic relations thus make microperception the object of experience. 

Experiencing then is the process of physically realizing information through which 

reality is constructed. That is to say, what we perceive is the world as we know it.  

 

In the installation Humann (2008) the bodily-sensory 

perception and its relation to the construction of the 

self and the everyday world is reflected back to its 

users (see Figures 2 & 3). It transforms 

consciousness into an aesthetic subject-object and 

reframes the ontology of mind and matter.  

 

Humann is an interactive walk-in kaleidoscope by 

Carmin Karasic and Rolf van Gelder12. Mixing live 

video captures with images on humanity, this artwork 

eliminates the gap between the viewer’s decisions 

and their global impacts. A hidden camera, a 

proximity sensor and a computer are used to control 

and blend two image components (i.e., the 

background generated from random images 

representing humanity and the live video-image) 

displayed on the screen. Within the installation, the 

viewer is no longer an invisible player in global 

phenomena but becomes visually aware of his/her 

role.  

  

                                                 
12 Karasic and van Gelder have been collaborating since the 1990’s. They created d{s}eduction 
dialogue (2001), Virtual Quilt (2002), and Stateless Half Life (2004). Like Humann, Stateless Half Life 
expresses the concept that our decisions have global impacts. Both works attempt to increase 
reflection and social awareness. 

Figure 3: Humann at Re-ACT 
Eindhoven 2008 

Figure 2: Humann at Re-ACT 
Eindhoven 2008 
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Hermeneutic relations regard the body as the object of desire and pleasure as well as 

an object for designing. Designing the body itself and designing subjectivity and 

reality. Humann plays with this oscillation of humanness and reality. It zooms in on 

microperception and pans out to reflect the continuity and creativity in the 

construction of reality. The kaleidoscope generates some sort of double 

consciousness which allows its viewers to simultaneously perceive outward 

phenomena and the inward flux of things. The viewer becomes visually aware of the 

instrument itself (i.e., the technology of the installation), his/her self-image, his/her 

role, and representations of humanity. In this sense, the artist reflects on the 

constructedness of reality through mediation rather than representing reality onto 

technology. Rather than simply embodying Don Ihde’s hermeneutic relations (i.e., 

where technologies generate representations that need to be interpreted by humans 

to constitute perception), Humann squares Idhe’s relations. It simultaneously explores 

the constructedness of bodily-sensory perception as well as artificial perception. 

 

Although Humann involves the viewer’s body to be placed in front of the installation, it 

also extends the viewer’s biological body and its place in the world. When the viewer 

is zoomed in, for example, his/her image becomes semi-transparent and mixes with 

the random images of human nature. At this moment the viewer virtually crosses a 

border, allowing the viewer to see images of humanity within oneself. Humann’s 

examination of the material body and its transcendence delineates mind and matter 

as being in a state of immanence (Deleuze & Guattari, 1991). The mind can no 

longer be conceived as a self-contained field differentiated from the body, nor as the 

primary condition of linear subjectivivity of external objects or phenomena. The 

aesthetic space of Humann merges the physical and the virtual in which distinctions 

(i.e., mind versus matter or interiority versus exteriority et cetera) collapse and flatten 

into a state of immanence without opposition. This re-definition of the human 

reterritorializes bundles of sensations (i.e., perceptions) and modifications on the 

plane of consistent interaction. That is to say, mind and body are both constantly 

being mapped and mapping reality. From my point of view, the redefinition of the 

human and humanity was the most striking part of the installation. Humann generates 

a playfull experience in which our perceptions of the ‘real’ self and the ‘represented’ 

world merge. This interplay between natural and artificial systems may enable artists 
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and researchers to adress key issues of the ontology and epistemology of mind and 

body in distributed networks.   

 

Alterity Relations 

Alterity relations are relations ‘in which the technology becomes quasi-other, or 

technology ‘as’ other to which I relate’ (Ihde, 1993). These relations involve playful 

experimentation with technology that satisfies the user by testing its abilities. Alterity 

relations occurs when interacting with a technology as if it were another living being.  

 

Resembling In/Fluencing and Humann, 

Swarm (2008) aims to bridge the gap 

between the virtual and the physical. 

Swarm is a mixed reality sculpture 

created by the interaction design 

collective Blendid13. This sculpture 

intersects a static physical swarm of five 

hundred light objects and a virtual 

swarm of moving colours that react to 

those walking underneath it. Each of the 

individual light objects merge into a six 

meter wide swarm-like super organism. 

The position and movements of viewers 

under the installation is used to 

generate a swarm of coloured light 

floating through the sculpture. 

OpenFrameworks, flocking algorithms 

and computer vision are used to let the 

audience control the travelling of light. 

 
                                                 
13 Amsterdam-based Blendid consists of David Kousemaker and Tim Olden. Kousemaker and Olden 
aim to construct blendid interfaces that bridge the gap between the artificial and the natural. They 
have created several experimental interfaces, among their works; Mocap Performance (2002), an 
experimental performance in which the body of a dancer is the input device; Demor (2003/2004), an 
outdoor immersive game for visually impaired children; Robotract (2004), a tangible augmented reality 
game; and TouchMe (2004), an interactive installation that allows the audience to leave a personal 
mark in a public space.  
 

Figure 4: Swarm at Re-ACT Eindhoven 2008

Figure 5: Swarm at Re-ACT Eindhoven 2008
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As with Humann and In/Fluencing, Swarm aims to create a space of interaction and 

feedback in which the viewer experiences herself as becoming rather than being. 

Swarm enacts the human body and mind as emerging from relational dynamics. The 

sculpture avoids an abstract interface such as the standard desktop menu structure 

and develops a less mediated and more ‘natural’ manner of interaction. This mode of 

interactivity implies a level of intimacy between the ‘natural’ viewer and the artificial 

system. In a sense, Swarm brings its viewers closer to their post-biological nature 

(Ascott, 2000). A nature that converges the wet world of biological systems with the 

silicone world of information technology. The intimacy spawned by the convergence 

of biological and technical systems enables viewers to interpret Swarm as a living 

being. Swarm gives rise to what cybernetic artist and theorist Roy Ascott has called 

transpersonal experience (Ascott, 1994). 

 

“Transpersonal experience gives us insight into the 

interconnectedness of all things, the permeability and 

instability of boundaries, the lack of distinction between part 

and whole, foreground and background, context and 

content.” (Ascott, 1994)  

 

The viewer’s body nor the mind are locked in a confined biological body, but are 

shared with Swarm. When interacting with Swarm, for instance, our bodily 

movements ‘control’ the behaviour and the light floating through the sculpture. The 

interaction process not only breaks down the static body of the sculpture, but also the 

confined body of the viewer. Both bodies are reconceptualized and reconstructed into 

a rhizomatic whole.  

 

The most remarkable aspect of Swarm’s interaction process from my point of view is 

its double valence. On the one hand, interactions enable the viewer to perceive 

Swarm as an other being. While on the other, interactions between viewer and 

Swarm push both entities into a state of becoming other: blurring distinctions 

between subject and object, mind and body, and part and whole. This double valence 

isn’t exclusive to Swarm. In/Fluencing and Humann also play with this doubling of 

otherness.  
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Because the interactive art practice is broad and diverse, selecting only three works 

does not tell the whole story. Fortunately, these works do indicate what science can 

learn from art by conceptualizing the ‘hard’ problem of consciousness. These works 

all elasticize relationality and challenge Cartesian dualism. They emphasize how 

cognition and consciousness is distributed throughout the body, technology and the 

environment. The performative aesthetic of immediate sensorial effect of the artworks 

makes viewers appreciate the importance of the mind-body-environment relations. 

They employ an aesthetics of interactivity based on mimesis and alterity. The artists 

are not concerned with interactively representing an existing being but with devising 

another imaginable ‘being’: the mindbody. Experimenting with the dynamic structure 

of systems intertwined with the material world, enables interactive artists to 

renegotiate the flows in-between subject-object-environment. In other words, how 

consciousness is deterritorialized in the field of immanence.   

 

  

Conclusion 
Interactive art seem to have a great potential for scientific techniques as for 

philosophic thought. It embraces both materiality and subjectivity without sacrificing 

either side of the equation. Interfacing technology with cultural practices, interactive 

art explores dimensions of the problem of consciousness. Interactive artists, while 

exploring the coupling of the natural and the artificial, ask themselves how we can 

extend and reframe consciousness. They insinuate an unconventional perspective 

through which a holistic, dynamic and rhizomatic ontology about consciousness as 

subject-object-environment emerges. These artistic ideas inform scientists and 

philosophers to imagine a world that moves beyond dualisms, realism and autonomy 

of the subject. A world in which reality is constructed and interpreted through the 

dynamic interplay between subject, objects and environment. A world in which 

subjectivity is situated and mediated by technology. And, a world in which humans 

aren’t fixed beings but are situated in a constant state of becoming. As Hayles states,  

 

‘[w]e do not exist in order to relate; rather, we relate in order that 

we may exist as fully realized human beings’ (Hayles, 2002: 

320)  
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We, our minds and bodies, are changing continuously and are becoming actively 

engaged in this transformation process. Not only do we need to be cautious of 

recapitulating Descartes’ dualism, additionally we need to establish an 

interdisciplinary critical foundation from which key philosophical question of our age 

can be addressed. That is to say, we should; re-evaluate instruments of science; 

assess the effects of technological paradigms on cultural practices; explore what it 

means to be mindbody distributed in a post-human world; negotiate ethical issues of 

redefining the human; and examine disharmonies between artistic and scientific 

practices. Art has the potential of addressing these issues and we need to create an 

atmosphere in which art, science and technology interchange. An atmosphere 

wherein the conceptual boundaries between these ‘marked’ domains is dissolved. 

We need to be well aware, however, not to appropriate values or narratives hidden in 

these domains but remain critical and self-conscious. If this difficulty is transgressed, 

perhaps then we can image what it means to be human in a posthuman age. 
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