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Abstract:

The theoretical underpinnings of a digitally mediated collaborative third year design studio attempt to identify the inherent qualities and biases of electronic modes of communicating, seeing and making.  Rather than lamenting what is lost from location-based collaboration, this research explores what is possible only in the networked, digital realm.  The seemingly enhanced features of a digital mediated environment, such as increased interactivity and greater immersion in the design process
, has been provisionally accepted.  More critical, however, are the questions of what constitutes participation, over and above task-based collaboration, and how technology might enable a richer mode of creative activity.  This investigative studio focused on “staging” the conditions of possibility, through a choreography of digital platforms, locations and communication protocols, for a dynamic interplay between technological mediation and an embodied reality of making.  Notions of the imagination, embodiment, subjectivity and self-representation will be discussed in relation to the “staging” of the design studio. 
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Defining the Digital Mediated Collaborative Environment:

A Participatory Design Studio Between Carleton University and Pennsylvania State University

Geographically distributed and digitally mediated work environments raise new questions about how we create, communicate and represent designs collaboratively.  Recent technological innovations in visualization and communications have fostered diverse forms of remote collaboration, which exacerbate the complexity of the design process but simultaneously provide immense opportunities.  Our concern here is how the digital environment might enable new modes of creative, embodied “making” that are materially and experientially distinct from those in a conventional design environment.

Most literature on digital mediation presupposes the digital medium as a simple extension of a Renaissance-based or Cartesian mode of vision, that is, “a direct continuation of the tradition of illusionistic pictorial representation.”
  In describing his design for the Ultimate Display, computer programmer Ivan Sutherland claims that “(t)he screen is a window through which one sees a virtual world. The challenge is to make that look real, act real, sound real, feel real.” 
  At the center of this presupposition, often unacknowledged, there lies the epistemological assumption of Cartesian dualism.  Some key figures such as Michael Heim went so far as to say that "in cyberspace minds are connected to minds, existing in perfect concord without the limitations or necessities of the physical body."
  Furthermore, this Cartesian ontology perpetuates hierarchical human-technology relations where technology becomes mute and merely a tool.  If a disembodied view is one’s only access to what is assumed to be an immaterial space, subjectivity, the body and vision itself would remain unaffected by the digital medium.  Critiques of the Cartesian perspective of the digital environment often come from a phenomenological tradition and as such maintain the phenomenological understanding of embodiment.  These critiques presuppose that the body at its core of experience will remain distinct from technology and impervious to the digital medium.  Both sides of this argument fail to recognize the digital environment as having material, social and cultural dimensions, and leave out the question of mediated embodiment and subjectivity.  They are thus not capable of fully addressing the potentials and limitations of so-called “dematerialized digital imagery (italics ours).”
  

2.0  THE DIGITAL MEDIATED STUDIO

During the spring semester of 2007, students teams in two locations participated in a an experimental tele-collaborative architecture studio, held between the Immersive Environment Laboratory (IEL) at Pennsylvania State University and the Carleton Immersive Media Studio (CIMS) at Carleton University.  The immediate task of the tele-collaborative studio was to create an immersive, information-rich environment for group problem-solving and participatory design.  The broader research agenda of the studio aimed at choreographing digitally mediated technologies or “staging” a dynamic interplay between a technological interface and an embodied reality of making, in order to investigate how subjectivity, presence and participation might be changed by digitally mediation.
3.0 “STAGING” THE DIGITAL MEDIATED ENVIRONMENT

This “proof-of concept” Participatory Design Studio (PDS) was implemented within a design environment that was continually evolving.  While we began with a basic approach for a networked collaborative platform, its configuration had to remain open to the emerging demands of the student participants, to the inevitable logistical barriers and to the integration of new technologies.  Within this loose ecology of locations, facilities and communication protocols, we identified a series of “stagings” of the collaborative design environment.  Each “staging” was a complex assemblage of geographically distributed platforms: the two immersive media labs with digital visualization and communication systems, broadband data networks, FTP sites, high-performance modeling, rendering and multimedia resources,
 as well as a range of group-to-group communications, including email, chat sites, phones and remote sketching applications.
 
3.1  “Staging” of the School of Architecture Project (SOA)

The various “stagings” of the PDS roughly corresponded with the primary design projects assigned during the semester.  The second 8-week long project, which we will discuss here, was a renovation and addition to the School of Architecture at Carleton University (SOA).  The project was “hosted” by the CU students, who conveyed the existing conditions of a complex building site to their remote partners.  A total of 32 third-year students (16 from each institution) participated in the studio, organized into groups of 4, 6 or 8 members. 
   

The “staging” of the collaborative design environment for the School of Architecture project focused on a Standard-Definition (SD) Video tele-conference platform,; a high-performance visualization solution for real-time application sharing (IBM’s “Deep Computing Visualization”, Remote Visual Networking (DCV-RVN)); and a web-based “dashboard” developed at CIMS (“Eucalyptus”) for more flexible configuration of rendering and modeling technologies. The CIMS and IEL labs were linked by a broad bandwidth connection, 1 Gb/second National Lamba Rail PacketNet and CAnet4 in order to meet the large data transfer requirements of these emerging technologies. This design studio was the first ‘in the wild’ deployment of the components developed in Eucalyptus.
 
3.2  The Third “Scene” of the Digital Mediated Environment

The “staging” of the digital collaborative environment consisted of three primary “scenes”: the IEL lab at PSU, the CIMS lab at Carleton and, finally, the digital “scene” which, of the three, most urgently needs to be investigated and qualified.   This third “scene” of the digital environment is created through a dynamic interaction between the students and the two distinct technological interfaces.  Within this third “scene”, unique modes of communication, embodiment and subjectivity might emerge.  

None of the three primary “scenes” exists as a purely physical or purely virtual space.  The IEL and CIMS labs are partially constituted by their extensions into the digital realm.  Likewise, the digital “scene” requires a robust physical substrate.  The virtual and the physical are interpenetrated and the boundaries between the three “scenes” are very porous.  Transgression across these boundaries – the passing of data-sets and assets, but also bodily gestures, expressions and ideas - is the creative activity that actualizes the digital collaborative environment.  The digital “scene” appears as a material, embodied space.  

4.0  THE DIGITAL “SCENE” AS A MATERIAL ENVIRONMENT

In staging the Participatory Design Studio, our intent was not to conceal or subvert the materiality of the digital environment but rather to directly engage its particular behaviours and resistances.  The digital, like any medium, is not neutral.  As new technologies theorist(?) Don Ihde argues, “the very structure of technologies is multistable, with respect to uses, to cultural embeddedness, and to politics as well…  Within multistabilities there lie trajectories, not just any trajectory, but partially determined trajectories.”
  A similar characterization of this non-neutrality of technology can be found in the writings of situated cognition theorists stating that "the culture and the use of a tool act together to determine the way practitioners see the world; and the way the world appears to them determines the culture's understanding of the world and of the tools."
  Improvements to communications and visualizations technologies are often correlated with an increased “transparency” of the technological interface at the risk of covering over the particular biases of digital mediation.  Instead, we must become attuned to the structural biases of a technological interface and to the cultural contingencies of the digital mediated environment.    

In “staging” the PDS, our intention was thus not to render the technological interface more transparent, but to draw out its particular qualities in order to increase the “smoothness,” of the digital medium.  The distinction between transparency and “smoothness” is a useful one, as it suggests that technological mediation can be rendered more visible without constituting an obstruction. 
  In the PDS, we found that for each major component of the digital platform, such as the broadband connection, audio quality and video feed, an experiential and operative threshold must be achieved.  First and foremost, interaction must occur in real-time and in 3-dimensions, allowing for seamless communication, and a fluid exchange of digital artifacts and ideas.  Infrastructural flexibility in the collaborative environment is paramount, so that participants can integrate new softwares, design materials and working strategies.  Finally, the technological interface must be visible enough that participants can learn to work within or against its biases.  Powerpoint, for example, favours the presentation of rigid, apparently “complete” design proposals and thus did not allow for a spontaneous exchange of ideas and interpretations.  During the course of the term, students largely abandoned this application in favour of remote, real-time sketching softwares such as Open Canvas. 

Over the course of the SOA project, dramatic developments were observed in the students’ design process. They showed greater confidence in their creative appropriation of the tele-collaborative environment, finding resourceful ways to convey ideas in real-time through physical models and hand sketches, and freely adjusting cameras, lighting, microphones and furniture.  The students also began to integrate supplementary means of communication into the “staging” and to establish clearer protocols.  Tele-conference sessions between the groups became more sought-after, more frequent and more productive.  As participants became more attuned to the constraints and possibilities of the digital “scene”, they began to manipulate this environment creatively.  

5.0  EMBODIMENT IN THE DIGITAL ENVIRONMENT

The digital “scene” is a social field as well as a material environment and thus requires that notions of subjectivity and the body be revaluated.  As Ihde argues in Bodies and Technology, the boundaries of the lived body extend to where the body can act, perceive and be perceived.
    Drawing from the traditions of phenomenology and hermeneutical philosophy, Ihde observes that, “a body experience is not simply co-extensive with a body outline or one’s skin. The intentionality of bodily action goes beyond one’s bodily limits…”
  As illustrated by Merleau-Ponty’s anecdote of the blind man’s cane and by Heidegger’s hammer, objects and technologies that extend the body’s ability to act, perceive and be perceived are incorporated into our corporeal schema, thus establishing the experience of embodiment, or to put it another way, “embodiment is reflexively implied in instrumentation”. To account for the reciprocal effects of corporeality and technology, Ihde proposes a variation of body experience, called “extended embodiment”. 
  Extended embodiment is an "instrument-mediated experience in which the instrument is taken into one's experience of bodily engaging the world." 
 
In the case of a digital collaborative environment, a technological infrastructure enables the body to appear to be “present” in at least three distinct environments: the local studio, the digital “scene” and the remote studio.  The phenomenological perspective of the extended body must be closely reconsidered in order to account for the different experiences of embodiment, subjectivity and presence across these three “scenes”.  

5.1  The Multiple Body

Ihde’s understanding of embodiment draws from Sartre’s conception of a tri-faceted body experience: 1) the body-subject; 2) the body-object as it is perceived and acted upon by the other; and 3) the subject-object for the other as perceived by the self.  In his theorization of “extended embodiment”, Ihde opens up this third body aspect to account for the new dimensions of a technologically-embodied subject-object.  He further departs from Sartre’s conception of a multi-faceted but essentially unified, self-present body, to suggest that these bodily “aspects” are in fact are multiple, interconnected bodies. 

Each of these three bodies might be rethought in the context of a distributed collaborative environment.  First, consider the location of the body.  In the digital studio, the three aspects of the body are displaced, repeated and distributed geographically across the three “scenes” of the collaborative environment.  For example, for a Carleton student, the body-subject is located in the CIMS lab, while the body-object is displaced through the technological interface, to appear on a screen in the IEL lab.  The third body exists in the sense that Sartre intended, as an imagination in the mind’s eye of oneself-being-perceived, but is also a physical manifestation – that is, a reproduction of the image of the body-object as it appears in the IEL, sent back to the screen in the CIMS lab.  During one tele-present session, a video feed from Carleton to PSU failed, and the student presenter at PSU asked, “Where am I?”  Although the student could see her own project as well as a live video feed of Carleton’s CIMS lab on her local screen, she could not see the image of herself as body-object in Carleton being projected back to her, and thus struggled to locate herself within the digital environment.  In order to have full experience of embodiment, the participant must perceive herself to be present in all three “scenes.”

5.2  The Displaced Presence of the Body

The displacement of the extended body through the three “scenes” of the digital collaborative environment holds significant implications for self-presentation and subjectivity.  First, the multiplication of the subject’s appearance in the digital environment underlines that a presence in each of the “scenes” can only be partial.  “I” am a presence that is always mediated, that is “indirect and incomplete and thus is never a ‘full presence’.”
  Second, the subject’s partial presences in these three scenes are misaligned.  The image of myself that “I” project into the digital “scene” is not identical to the one that is received, as it is mediated through a series of technological interfaces and reframed within the context of a remote space.  In the digital “scene,” the self-representation of the subject is displaced and differed as it appears, re-signified as an object, in the environment of the other.  A process of feedback through the digital environment makes the subject conscious of this misalignment and of not fully authoring his own self-representation.  For example, the image of the subject as he appears in the remote location is sent back to a local screen, again re-mediated and re-contextualized.  This feedback through the digital “scene” unfolds in (at least) two directions; thus “I” am also aware of co-constructing the appearance of the other. 

The misalignment of the multiple, displaced presences of each of the participants is paralleled by the misalignment of the digital “scene” itself.  The inherent nature of the digital collaborative “scene” is that it is mutually constructed and shared by two or more parties, but appears differently to them.  The misalignments of the digital “scene” in each location necessarily produce a detour in communication.  Rather than seeking to cover over these misalignments, these processes of differentiation and feedback might be recognized as structural aspects of the digital medium that are inherently creative.   The complex, multiplying re-mediation of images and subjectivities in the digitally mediated environment might open new possibilities for social interaction and collaborative making.    

5.3  Cultural Mediation of the Body

Critics who grapple with the phenomenological implications of new technologies often focus on the experience of technological mediation within a limited social scenario.  As such, these critiques often underplay the significance of technological mediation in a broader political and cultural context.  It seems important to expand the idea of an extended or multiple body by recognizing its historicity and situatedness.  Cultural theorist Judith Butler is aligned with a phenomenological perspective in her assertion that body is not entirely coincident with its material substance, but emphasizes that the body and subject are radically contingent.  “I” act out my subjectivity and my body performatively, within a social field and in relation to evolving cultural norms.  The limits of the body are the limits of the social per se. Thus, if digital technologies displace the boundaries of the social realm, then our conception of what it means to be or to have a body must also change.  

This perspective gives an ethical dimension to the structural biases of technological mediation and the non-neutrality of the digital environment.  In his discussion of on-line self-representation and social interaction, Andrew Feenberg argues that, “the philosopher of technology can attempt to understand (the partially-determined trajectories of technologies) in their human significance and to adapt technical design to ethical norms.  This process is inevitably political.”  New inflections of subjective and interactive experience are being acted out within a digital medium that is culturally embedded and to which we must become ethically attuned.

6.0  FUTURE RESEARCH DIRECTIONS
Technology is both context dependent and medium specific.  We have argued in this paper that any technology is non-neutral, as it always transforms our experience.  As media theorist Roger Silverstone suggests, we must recognize that our experience as embodied subjects is in part a condition of the technologies we use and the spaces they help to configure.
 The experience of participation in the digitally mediated environment, then,  is constituted of both the ontological extensions of technologies and complex inter-subjectivities.  The integrity of mediated experience is consubstantial of the technological, phenomenological and cultural/political. No doubt, the dynamic interplay of multiple embodiments(?) in the creative activity of architectural design is challenged by new technologies and new ways of working together. Thus our research investigations of the distributed design environment broach significant questions for the “place” of the digital medium in architecture. How do we define the substance, boundaries and trajectories of the digitally mediated environment?  How do we configure this environment to meet the conditions of possibility for a creative design process?  We believe that experimentation in choreographing the digitally mediated technologies in various “stagings” will suggest new possibilities for collaborative making.  Our research requires a hands-on relationship with emerging communication and visualization technologies that explores the unique characteristics of the digital medium.  Rather than naively using these new technologies to simulate face-to-face encounters, our intention is to bring critical philosophical examination to current technological development in computer visualization and communication, and to explore the unique dimensions of subjectivity, presence and the embodied interaction that are enabled only by the digital medium.  

References 

Al-Qawasmi, Jamal. (2000). “Learning Virtually: A Paradigm Shift in Design Education”, Proceedings of the Fifth Conference of the Association for Computer Aided Architectural Design Research in Asia, pp. 123-133.

Achten, H. H. (2002). “Requirements for Collaborative Design in Architecture”, Proceedings of the 6th Design & Decision Support Systems in Architecture & Urban Planning Conference, pp. 1-13.

Balakrishnan, B., Kalisperis, L., Muramoto, K., and Otto, G. (2006). “A Multimodal Approach towards Virtual Reality for Architectural Design [re]presentation”, Computer-Aided Architectural Design Research in Asia (CAADRIA), Kumamoto, Japan.

Brown, J., A. Collins, and P. Duguid. (1989). "Situated Cognition and the Culture of Learning." Educational Researcher, 18:1:32-42.

Butler, Judith. "Bodily Inscriptions, Performative Subversions."  Gender Trouble: Feminism and the Subversion of Identity. New York: Routledge, 1990. 128-41. 

Crary, Jonathon. Techniques of the Observer. Cambridge: MIT Press, 1990.

Derrida, Jacques. "Differance (1968)."  A Critical and Cultural Theory Reader. Ed. Anthony Easthope and Kate McGowan. Toronto: University of Toronto Press, 1978. 

Heidegger, Martin. The Question concerning Technology and Other Essays. New York: Harper and Row. 1977.
Ihde, Don. Existential Technics. Albany: State University of New York Press. 1983.
Ihde, Don. Consequences of Phenomenology. Albany: State University of New York Press. 1986

Ihde, Don. Experimental Phenomenology. Albany: State University of New York Press. 1986

Ihde, Don. Bodies in Technology. Minneapolis: University of Minnesota. 2001
Feenberg, Andrew. “Active and Passive Bodies:  Comments on Don Ihde’s Bodies in Technology” Techné (2003) v7:2 Winter. 102-109.

Heim, Michael. The Metaphysics of Virtual Reality. Oxford: Oxford University Press. 1993.
Jemtrud. M., Nguyen, P., Spencer, B., Brooks, M., Liu, S., Liang, Y., Xu, B. and Zhang, L. (2006) "EUCALYPTUS: Intelligent Infrastructure enabled Participatory Design Studio," Winter Simulation Conference Annual Meeting 2006.

Lombard, M., & and Ditton, T., (1997). At the heart of it all: The concept of presence. Journal of Computer-Mediated Communication, 3(2). Retrieved October 20, 2003, from <http://www.ascusc.org/jcmc/vol3/issue2/>

Madison, G. B. “Did Merleau-Ponty have a theory of perception?” Merleau-Ponty, Hermeneutics, and Postmodernism, Albany: SUNY Press. 1992. pp. 83-108.

Maher, M. L., Simoff, S., and Cicognani, A. (2006). The Potential and Current Limitations in a Virtual Design Studio. Retrieved November 10, 2006 from <http://wwwpeople.arch.usyd.edu.au/~mary/VDSjournal/>http://wwwpeople.arch.usyd.edu.au/~mary/VDSjournal/

Maher, M.L., Bilda, Z. and Marchant, D. (2005). “Comparing Collaborative Design Behavior In Remote Sketching And 3D Virtual Worlds,” in Proceedings of International Workshop on Human Behaviour in Designing, Melbourne, Victoria, Australia, Key Centre of Design Computing and Cognition, University of Sydney, pp 3-26
Merleau-Ponty, M. Phenomenology of Perception. (C. Smith, Trans.) London: Routledge & Kegan Paul. 1962.

Nass, C. & Lee, K. M. (2003). “Designing social presence of actors in human computer interaction”, Proceedings of the CHI 2003 Conference on Human Factors in Computing Systems, ACM Press, New York, NY. (pp 289-296)

Nowak, K.L., & Biocca, F. (2003). “The effect of the agency and anthropomorphism on users’ sense of telepresence, copresence, and social presence in virtual environments”, Presence: Teleoperators and Virtual Environments, 12, 2-35.

Sartre, J. P. Being and Nothingness, New York: Washington Square Press. 1966

Shinkle, Eugenie. (2003). “Corporealis Ergo Sum: Rez, Affect, and the End of the Cartesian Subject,” Theorising the Zone conference, dLux Media Arts, Sydney, Australia, 2003. Retrieved December 15, 2006 from <http://www.dlux.org.au/fs03/media/eugenie_shinkle_web.pdf>

Silverstone, R. and Hirsch, E. (Eds.) Consuming Technologies: media and information in domestic spaces, London: Routledge. 1992.
Southerland, Ivan. (1965). “The Ultimate Display”, in Proceeding of the IFIP Congress.

Viégas, F. B. and Wattenberg, M. (2006). “Communication-minded Visualization: Call to action”, IBM System Journal, 45(4).

� Al-Qawasmi, 1980.


� Shinkle, Eugenie, 2003. p 1.


� Southerland, 1965. p 2.


� Heim, 1993. p 34


� Crary, 1990. p 2.


� The software used during the studio ranged from modeling softwares such as Form-Z, Maya and 3D Studio Max and AutoCAD; design and presentation softwares included Powerpoint and Photoshop.  The PSU students had an intermediate skill level with Form-Z, while the CU students were entry level.  Many CU students had substantial skill with 3D Max.


� On the students’ initiative, this second-project “staging” of the collaborative design environment integrated remote sketching programs and desktop sharing applications, such as Open Canvas and TeamSpot.


� All but one of the participants was under 25 years of age and 4 were non-native speakers of English.  All student participants were enrolled in the 3rd year of a 5 year professional degree in architecture at their respective institutions. 


� Jemtrud et al., 2006.  


� Ihde, Don, 2001. p 106.


� Brown et al., 1989, p 33.


� Similar discussion can be found in Ihde, Don, “Chapter Three: The Technological Embodiment of Media”, Existential Technics, 1983. pp. 47-63.


� Merleau-Ponty, 1962 


� Ihde, 2001. p 6. 


� This concept of “extended embodiment” first introduced in “Chapter 6: Technology and Cultural Variations”, Consequences of Phenomenology, pp.124-131.


� Ihde, 1986. p 141.


� Feenberg, 2003. p 106.


� Feenberg, 2003. p 106.


� Madison, 1992. p 88.


� Sartre states "... if the Other-as-object is defined in connection with the world as the object which sees what I see, then my fundamental connection with the Other-as-subject must be able to be referred back to my permanent possibility of being seen by the Other. It is in and through the revelation of my being-as-object for the Other that I must be able to apprehend the presence of his being-as-subject (Being and Nothingness, pp. 314-5).


� Silverstone, 1992. p 79.








