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Interactivity: “User Testing“ for Participatory Artworks

A Report from the DAMPF Lab,  V2_  Rotterdam,  January 17-18, 2004

Johannes Birringer

Introduction

Although perfectly common in the world of scientific research, engineering, industrial design and commercial product design, the idea of laboratory tests and "user testing" in the world of art appears an anomaly, unsettling our aesthetic assumptions about artworks as well as the established cultural mechanisms of their display and distribution.  We generally encounter a new artwork at its first exhibition or premiere on the stage, in museums, galleries, concert halls or cinemas. In spite of numerous boundary-crossings and reformulations of art as art-process over the course of the last hundred years,  especially with the historical evolution of live art and conceptual/non-object based art practices, and more recent media and net art, the notion of an original event which initiates reception (and subsequent reconstructions of the "event" and its manifestations and recordings) still governs our thinking about authors, artworks, and audiences.

But in the contemporary context of electronic intermedia art and its interdisciplinary techniques of research on interactive design, telematics, and human-machine relationships, the nature of the event-manifestation changes, while the role of observation and evaluation informing the design development moves to the foreground. A shift in the aesthetic constellation of artistic production and audience reception is presupposed in installations for human–computer interaction, aiming at an active "user" who experiences, not a static completed work, but an intelligent, responsive environment or a self-organizing system. Such a "system" requires the participant to engage the various interfaces which control  and mediate the aesthetic as well as psychological processes the work harbors. The "system" is designed in explicit anticipation of its user: it is always becoming and never completed.

Defining such installations in regard to their conceptual design, their interaction models (based on activities or objects), styles and interface metaphors draws from a vocabulary that is closer to prototyping and marketing than to art. But the software development for such work now indeed has a user-centered design focus emphasizing different goals or the appropriateness of different kinds of interfaces, depending on what kind of activities need to be supported, what kind of efficiency and usability or pleasurable enjoyment in the user experience is desired. Usability and evaluation (testing) are inextricably linked: in a standard professional handbook for "Interaction Design" mostly directed at technical and commercial markets (addressing students and scholars in computer science, information systems design, psychology and cognitive science), we learn for example that a user-centered approach to interactive product designs involves three key characteristics:

1. Early focus on users and tasks. This means first understanding who the users

will be by directly studying their cognitive, behavioral, anthropomorphic, and attitudinal characteristics. This requires observing users doing their normal tasks,

studying the nature of those tasks, and then involving users in the design process.

2.   Empirical measurement. Early in the development, the reactions and performance of intended users to printed scenarios […]  is observed and measured. Later on, users interact with simulations and prototypes and their performance and reactions are observed, recorded, and analyzed.

3.  Iterative design. When problems are found in user testing, they are fixed and then more tests and observations are carried out to see the effects of the fixes. This means that design and development is iterative, with cycles of 'design, test, measure and redesign' being repeated as often as necessary.(1)

Even though instrumental aspects of optimization dominate commercial product design as well as the so-called "conceptual models" (based on the idea of a person conversing with a system where the system acts as a dialog partner), it is noteworthy that the "Interaction Design" handbook distinguishes between objective usability goals and more complex, subjective user experience goals. The latter pertain to issues of educational and aesthetic experience, fun, or pleasure, and the lines between business, entertainment and art become more blurred, even as computer science literature generally never addresses user experience design in interactive dance or art installations. Again, whereas cognitive science informs the design process from conceptual models to physical design, say in the case of cellular phones, understanding users who carry out tasks with mobile phones may not prove helpful for an evaluation of what constitutes successful or unsuccessful user behavior in an art installation. We also need to separate such user models from the performative dimensions of interactive art which is staged for  an audience and does not require the audience to become active itself. An interactive dance or music piece performed for a spectating audience may involve similar interface designs in its programmed environment, but its sensors or motion tracking devices are only there for the expert performers who have trained and rehearsed with them.  

In the following,  I discuss an example of installations designed explicitly for the experience of the visitor, i.e. which depend on the presence of the visitor inside the "system."  My report leaves out a more extensive overview of the conceptual field of interactivity and the circumstances -  within specific production situations – which have led artists and installation designers to consider treating the development of their work as a sequence of laboratory tests and prototypes opened up for "testing" by expert and non-expert users. The overview would serve to outline a spectrum of aesthetic, critical and sociological theses which respond to the particular principles of collaborative interactive art which operate in the current cultural formation of participatory installations.  If we follow Roy Ascott‘s suggestion, we have to consider these principles (for example art as processual system, the activation of feedback loops, the negotiation of behavior contingent on feedback, etc)  as a larger phenemenon in today’s digital cultures. Interactive, systematic processes of cybernetic art, Ascott proposed already back in the 1960s,  can be seen as interconnected components in the larger system of feedback loops that constitute culture. The integration of cybernetics and the networks of telecommunications into aesthetics therefore suggests that art, science, and society are interconnected systems of feedback loops.(2)  Such an understanding of digital media installations opens up aesthetic notions of the artwork and its inclusion of active audience-collaborators to larger sociological theories of interactive behavior and communicative situations, and of the cultural production of meaning as the result of information exchanges. It is not surprising, then, that some writers urge us to reconsider such artwork as belonging to an evolving history of science and technology (cf. Stephen Wilson’s Information Arts ), as well as to various areas of research in neurobiology, the cognitives sciences, communication studies and social anthropology, rather than to an exclusively aesthetic realm.(3) 

DAMPF Lab

The research context for my example is the DAMPF Lab. Dance and Media Performance Fusions (DAMPF) was conceived as an interdisciplinary collaborative initiative supported by a partnership involving tanzperformance köln, the Ars Electronica Futurelab Linz, V2_Lab Rotterdam and the Animax Multimedia Theater Bonn. This European partnership facilitated a series of ongoing events in 2003-2004 within the framework of two complementary strands: (1) co-productions and (2) research labs.  It is important to emphasize this particular production scenario:  the co-productions were aimed at the nurturing and realisation of specific art works that integrate interactive computer technologies with performing arts practices, in this case involving a collaboration (Rebound's Lab ) between choreographer François Raffinot,  percussionist Roland Auzet, and the programmers Yan Philippe, Sven Mann, Niels Elburg, and Bernd Bleßmann; a project led by composer/director Klaus Obermaier working in close collaboration with programmer Christopher Lindinger and the Ars Electronica Futurelab to investigate the effective implementation of interactive technologies in the context of a new stage performance; the third was led by choreographer Angelika Oei collaborating with the V2_Lab on the creation of a series of prototypes heading towards the production of a large scale interactive media installation work (Kurort ). 

Scott deLahunta organized a research component for the DAMPF initiative, inviting a team of practitioners and scientists to help generate a range of diverse and shareable outcomes to include: drawing questions from and in turn supporting the creative work of the co-productions; the development of reusable technology solutions (found in extant or newly developed hardware and software); and the devising of unique dramaturgical and user testing approaches to the artistic process. In addition, the research labs aim to disseminate documentation and writings that will contribute to conceptual, theoretical and educational approaches to this area of work (http://dampf.v2.nl).

Three research labs took place over a period of months, the first in the context of the Ars Electronica Pixelspace conference 2003 in Linz. As deLahunta points out, the theme of the Pixelspaces conference focused on the relation between the programmable (as different from the navigable) interface and interactive physical environments, and thus offered several DAMPF related research lines to be developed within this theme; e.g. connections between code and choreographic processes, complex perceptive/ receptive modes, generative performing systems, etc. In the second lab, held at the Animax Multimedia Theater in Bonn,  Raffinot performed with Auzet on the intelligent stage of the Animax. The third lab was held at V2 in Rotterdam in early 2004.  In June/July 2004, there will be a presentation of resulting artistic prototypes and previews in the context of the DAMPF Festival organised by tanz performance köln.

User Test in the Detached Lab

As the context suggests, the artists and programmers involved with interactive installations met in laboratories or design studios to develop prototypes of the programmed environment which will eventually become the sensory architecture for the visitors who will walk into it. The prototyping is a form of system design, using the process from conceptual model to physical design. The interfaces in this architecture need to be tested for functionality in order to allow for the development of the desired effect. Testing for functionality and for aesthetic effect may overlap by necessity; we will come to back to the question whether "aesthetic testing" is in fact possible under laboratory conditions rather than in "the field," whether artistic design teams use low-fidelity and high-fidelity prototyping, whether it is possible and useful to distinguish different levels or dimensions in the design process which may require specific testing methodologies in order to determine accuracy of functionality and a variable range of "user satisfaction" in the aesthetic experience. During the weekend research lab with the Kurort  team in Rotterdam, many of these questions about "user-testing" were raised before and after each of the invited guests visited the prototype; I will now sketch our collective findings, in particular the list of  user testing criteria we assembled. 

The Kurort/ team installed the third prototype of Kurort  in the Rotterdam headquarters of V2_  Institute of the Unstable Media for one week of user testing. Angelika Oei and René Verouden, who had shown an earlier version in Glasgow, collaborated with the V2 designers Erik Kemperman and Stock. The motivation for inviting visitors was based on the idea that in the development of complex interactive installations like Kurort, user design and testing is a new practice which is not very well developed in the artistic field. Can more effective methods of "testing" participants in complex interactive installations be derived from other areas such as the product design field? Or maybe from dramaturgical approaches adapted from the world of theatre and dance? And is it possible for sociologists and psychologists to contribute useful ideas to more effective artistic development processes? The DAMPF Lab explored these questions from different angles, inviting input from three researchers from the fields of psychology,  sociology, and communications studies.

Gerd Ruebenstrunk ( http://www.ruebenstrunk.de/) spoke about emotional computing and gave an overview of its possibilities in the content industry. Johan de Heer (http://www.telin.nl/) addressed cross modal interactions, attentive environments and usability  testing with some references to participatory design.  Loet Leydesdorff (http://www.leydesdorff.net/) sketched his theories of  interhuman communication systems, knowledge  production, and observed and expected communication. In a reader prepared by deLahunta, there were also some pages on "participatory design" from the CPSR  website (http://www.cpsr.org/program/workplace/PD.html), an essay by David Mamet on directing film and the viewer’s attention to story/narrative, and a few articles from the New Media Reader  (Wardrip-Fruin/Monfort) on historically important materials like Myron  Krueger‘s original essay on "responsive environments."(4)

In wide-ranging discussions we tried to link performance with interface-design and the scientific ideas sketched by Ruebenstrunk, de Heer, and Leydesdorff, but we were also caught in a paradox, trying to delineate methodological approaches to "user testing" before we had actually seen the prototype of Kurort  or spoken with the programmers to find out what they themselves were expecting to observe during our tests. We lacked an initial framework of requirements (why was it important to involve users at all, what degrees of involvement, what organizational environment, what are the characteristics of the intended user, in this case various experts from the fields of art and science, etc) and a clearly articulated set of data-gathering techniques (e.g. on-site observation, interviews, questionnaires, focus groups, procedures and rules, etc). This led to some confusion since interpretation of the prototype was not based on a specific task analysis. After each of us had experienced the prototype (for the relatively short amount of time of 20 minutes), we met again on the following day to give our feedback to the design team and clear up the confusion caused by the lack of guidance concerning the data-capture technique the programmers needed for their evaluation of the system functionality. Most of the invited users, perhaps understandably, approached the installation with an expectation that all dimensions of the prototype  -  technical, aesthetic-artistic, psychological, sociological – would be experienceable to some extent. The feedback session showed that most of us had responses to the technical and psychological dimension of Kurort  but did not have an aesthetic judgement other than allowing that we could imagine the work’s potential as a mise en scène. 

One reason for this was the emplacement of the Kurort  prototype in the unaltered office space of the V2 building –  Oei and Verouden had not chosen, at this point, or were not given the opportunity to build a specific environment. Thus the appearance or form of the work existed only as rudimentary interface stations (monitors, screens, keyboard, mouse, microphone, desks and a few objects such as paper, broom, chocolate). There were no visual metaphors, no landscape, no atmosphere and no inszenierter Raum  in the sense in which, for example, Ilya Kabakov defines various aspects of "total installation" (ein vollständig bearbeiteter Raum ), "doubled" or "open" installation, or in the sense in which other aesthetic characteristics of site-specific, kinematographic or spatial design could be assessed.(5) The laboratory set looked detached from any physical design vision. The withholding of aesthetic responses among the users was also mingled with a certain frustration in regard to the banality or simplicity of the current interface structure and especially the apparent lack of the system‘s responsiveness. It was generally noted that the system’s voice (as the main "attractor") was commanding and director-like rather than inviting or seductive. 

Following Anne Nigten's request on the previous day,  we had sketched a list of criteria or "keywords." As a set of requirements they may have been too comprehensive or vague, crossing too many domains, to be practical for the stakeholders in the project:

- design of environment, effects of the setting
- states of the environment
- evaluating/assessing the aspects of being directed or left free
- narrative content
- coherence, clarity
- simplicity/complexity
- aesthetic aspects
- social aspects
- duration, and involvement in the design experience
- dramatic aspects, choreographic aspects
- interaction levels, learning curve 
- (three levels of testing) - attraction, engagement , experience
- modalities (sensory experiences) related to specific media
- mapping of information
- feedback of the system
- emotional aspects, believability (person, character)
- levels of control, agency in the environment
- how the ecosystem touches you
- art as communication (expression) - has the artist been able to code something that is     

  beyond the personal relation (code of communication which goes beyond the 

  contingent)
- anticipation (anticipatory/reactionary system)
- surprises, disturbance (can the system anticipate the state of observer)
- astonishment (aura & kitsch)
- metastablilization
- setting, situatedness (context)
- believability
- kinesthetic stimuli for senses
- when (if) does emotional affect happen



Every user was asked to respond to these keywords and articulate their experience, actions and sensations. It became obvious after a while that many of us were telling stories or accounts of our qualitative impressions, emotional responses, and our concerns about the missing sensual or aesthetic aspects. Kemperman and Stock were more concerned with quantitative data: they had monitored how long someone stayed with a particular interface and what the amount of input data was. They were interested in functionality, whether the sensor did what it was supposed to do, and whether the system could observe a particular user, store this information and feed it back into the system as it evolved. Basically, the programmers observed the system they had designed as a communication system, a circuit between communicator (the system they named "Lizzie"), recipient communicator and systemic observer. Angelika Oei then addressed many of her conceptual and artistic queries, elaborating on her research and her interest in neural networks, cognitive and emotional response behavior within self-organizing systems. Perhaps not surprisingly, she tended to anthropomorphize the "Lizzie" system, imaging the Kurort (health spa) to receive a single visitor and engaging him or her in a dialogue (with Lizzie's computer-generated female voice), a process that might reveal layers of whatever it is a person needs for her or his "health" in the imaginative world of the spa. The "personalized" system talks and makes offers, inviting feedback and response. An important conceptual decision was made from the outset: the installation would only be accessible to one visitor at a time, providing for an intimate exchange but also rendering the space more restricted, private. 

Oei stated that functionality is of course not where her process ends but where it begins, where all the artistic refinements are set in motion. What is needed in the collaboration with the engineers is a language that facilitates the production process and collects the three levels we distinguished, for heuristic reasons: the level of design (programming), the design of artistic experience, the psychological level or the user's social experience. Kemperman, for example, noted the discrepancy between "crisp" (computer science) and "fuzzy" logic (art) at work in the design process where Oei tended to elaborate on her metaphoric ideas about what Kurort will mean as a "health spa of the mind." To summarize some of the disagreements about these levels, Leydesdorff used the example of the use of objects in interactive installations:  How would an apple function in such an environment? There is a distinction between the apple as design object, letting the system learn something or validate the behavior of the user in the system, versus perceiving the apple as a cultural object with many symbolic associations.  This led to a longer discussion of the role of objects as interfaces, and how people might handle objects in a system on the psychological level and with aesthetic perceptions. At this stage in the user testing, Stock and Kemperman argued, the system needs more scientific information regarding the technical design of its „learning development.“ A fascinating discussion ensued about the role of the "trace," i.e. the "footprints" or data input left by previous users which would be encountered by subsequent users of Kurort.  For the system, the function of the trace implies observation of user behavior and translating the behavior back into the system. One could also think of the notion of a "trail" - a sign post into participatory design allowing the user to influence the future look of design components in the Kurort.

Nuria Font and Madeline Ritter imagined that "Lizzie" could be perceived as a character whom you visit more than once; the data traces we leave serve to build "personality" into the system and, in exchange, we would be recognized when we return. "Lizzie" could become a mirror of different human personalities and emotions, along the lines of Ruebenstrunk’s and de Heer’s comments on emotional computing in experimental psychology, which might follow the recognition model of emotion perception/identification/interpretation (simulation of emotion/generation of emotion/expression of emotion). In such a model of emotion parameters, there are numerous indicators (individuals express emotions differently) like facial expression, voice intonation, gestures/movements, posture, pupillary expression, as well as other indicators (respiration, heart rate, temperature, muscle action, blood pressure, physiological data) for which sensors could be used. Ruebenstrunk pointed out that emotions are always person-dependent, thus "Lizzie" would have to develop pattern recognition and also learn moving-objects detection, a technique not yet fully developed in emotional computing which generally uses static sensor devices for measurement (expression glasses, touchphone, seats, voice analysis, mouse, Ekman's FACS,  neck sensors, trunk sensors, arms and legs sensors, etc). Ruebenstrunk then explained the OCC simulation model (simulating emotions in the machine) and other models based on this method of determining emotions as valenced reactions to events, agents or objects and how these events, agents, objects can be appraised according to an individual's goals, standards, tastes/attitudes (compound emotions). If the installation system is to communicate emotions,  it becomes important to note what the human observer recognizes. For example it has often been the case in robotic installations that observers project emotions on the behavior of little machines:  we tend to narrate the world to us in terms of stories and characters. 

Ruebenstrunk encouraged the Kurort  designers to give "Lizzie" a personality by providing coherence and consistency to objects and "characters" in the installation, providing "characters" with visible cues to support visitors  in their attempt to narrate an account of a character's action. He also pointed out that some simulation models  (SCREAM,  Prendinger & Ishizuka) take into account social context and circumstance to measure narrative intelligence. What is most important in the framework of the psychological model is the user's reaction to machine behavior, whereas Leydesdorff, in his commentary on "Autopoiesis of Interhuman Communication Systems," emphasized a more systemic approach to evolving communication patterns, following Niklas Luhmann (Die Kunst der Gesellschaft ) and posing the interesting question of how social systems can invent new media of communication or how an anticipatory system might contain a model of itself or even entertain several competing models of itself:  different kinds of health spas for the mind.

Oei responded that "Lizzie" is a system which also has the character of a therapist, yet someone with a personality which forms itself after the visitor: she is continuously acquiring personalties according to the users‘ behaviors and the expectations they bring along.  Some of us questioned the system’s believability; an artistic environment, which one would consider an artificial space, inspires a higher degree of self-consciousness allowing us to play (lie, tamper) with the system, which is not the same as going to a doctor’s office or a health parlor. Oei suggested that this is true for "Lizzie" as well, "she" sometimes can be annoyed and treat the user with irony, as it happened when the voice in the installation invited us to taste the fine chocolate, only to tells us moments later that the chocolate was poisoned.  

We ended the feedback session by agreeing that the installation prototype, at this stage of development, was ambiguous and unresolved about its internal dynamics, its negotiation between need management or the dynamics between persons (if I have need for food I want someone to take care of me) and artistic/cultural desire (I love music), between denotation and connotation. Furthermore, the users did not notice that "Lizzie" actually learnt something from the input, since the voice which addressed the visitors mostly repeated a small set of phrase loops in different sensor areas of the space, apparently not able yet to access the larger data pool of phrases Oei had written. Visitors were invited to use a drawing program (on screen), the traces of such writing should appear on one of the projection films which can be seen when sitting on a swing. The swing interface did not work properly, nor did the users recognize the purpose of a microphone which was set up in the space to record voices (the microphone volume was turned down). Almost everyone noted that the system hardware, sound mixer, etc., were left in the open, which meant that we could see some of the Max/Msp/Jitter patches on the screens, but it was not at all all clear what we were meant to do with the exposed code. I also noted an over-abundance of text (written notes, sentences lying on the table) and text projection (video) cluttering the room, while a meaningful correlation between text, music, and film projection was not apparent. The film I could see when sitting on the swing did not make any particular sense to me, and the closed circuit images (of myself) did not provoke me to ponder the relation between health, memory-traces, and human need. 

Kemperman insisted that there is a friction between designing an experience and designing a system that can produce the experience. Oei confirmed this assessment and accepted our critical feedback: even if the functionality of the system was ready to be tested from the point of view of the programmers, the artistic installation was not ready, its content incoherent and perhaps simply uninteresting. Kurort  had not found its aesthetic form, it had not begun its formal exploitation of the "medium" of interactive design, it had not determined its "marked space." Luhmann speaks of "Formentscheidung" which constitutes art as a social medium (produced for an observer), and this "Formentscheidung," the artistic direction which creates what Luhmann calls unwahrscheinliche Evidenz, must be aesthetically perceivable:  "jede ästhetische Formbildung beginnt mit einem Schritt, einer Entscheidung, die den marked space, den Raum der im Entstehen begriffenen künstlerischen Form, vom unmarked space, dem offenen Raum der Möglichkeiten anderer Formen abgrenzt."(6) Even if we grant that the design process goes through iterations, gradually implementing the engines of content into the program, without aesthetic form superseding the operational, or without aesthetic form guiding and even determining the interface, the installation remains empty. As an unmarked space, it doesn't allow us to be touched on any level of intensity and qualification, through corporeal rhythm, movement, affect, energy, connectibility.  

Not having found a systematic approach to the physiological and psychological levels of user testing, it is premature to measure our aesthetic responses,  our connections to the interactive design of Kurort. Following Brian Massumi's eloquent plea to look at the different logics of affect and emotion, and to remember that "intensity" for example is "embodied in purely autonomic reactions most directly manifested in the skin  - at the surface of the body, at its interface with things," we have to study more carefully the various kinds of connection we make to physical design,  content (via language, image, sound, visual form, sculptural materiality, etc) and "effect." Massumi searches for a way to address the quality  of experience: "An emotion is a subjective content, the sociolinguistic fixing of the quality of an experience which is from that point onward defined as personal. Emotion is qualified intensity, the conventional, consensual point of insertion of intensity into semantically and semiotically formed progressions, into narrativizable action-reaction circuits, into function and meaning. It is intensity owned and recognized. It is crucial to theorize the difference between affect and emotion."(7)  Especially for performative installations of the kind under examination here, with tactile interfaces, images, sound, and implied physical action, an aesthetic response which registers affective sensation (and the category of "intensity" proposed by Massumi) seems inarguably important. 

Conclusion

The testing of the prototype has not provided a conclusive model of user-centered design process. Our net of keywords was cast too wide rather than narrow, but it generated a very useful brainstorming session, affording the design team and the researchers to reflect on method, collaborative praxis, and critical frameworks needed to identify common formal and thematic concerns that allow sustainable interpretation of interactive art as an evolving creative practice, particularly in light of the growing diversity of contemporary intermedia and installation art and the intersections between videogames and art.

We might be able to utilize dramaturgical notions derived from theatre, dance, and film, especially in regard to narrative (multilinear, nonlinear, hypertextual), performance-writing,  choreographic notions of rhythm, dynamics, proprioception, and sensory rather than visual cues, the use of sequence and loop, the construction of movement-images, etc.  We can revisit concepts of "theatricality" developed in aesthetic philosophy, art criticism (cf. Michael Fried‘s critique of minimalism and intermediality) and performance theory in order to describe how installations theatricalize social encounter and play, and how they exploit the ambiguities or ironies of play in non-competitive contexts. It is also apparent that interactive users of such installations resemble players of videogames, and that game structures (challenges, levels, control methods, progress/feedback, reward, etc) provide fascinating models (quest, pursuit, play, narrative space or other spatial typologies, multiplayer experience) for  a critical and reflective space in which action and performance can be scrutinized.(8) Instead of criticizing interactive installations shown at electronic arts festivals for their lack of content, narrative complexity and psychological depth, we may have to look at how they construct a socio-cultural space for play (or "interaction ritual," as Ernest Goffman described it already in the 1960s), communication and symbolization, physical and mental interaction and interpretation. How they redefine cultural phenomena, in other words, and how they explicitly emphasize the observer's response and active assistance in forming the media text itself. In doing so, they inevitably raise new questions about presence, levels of engagement (competition, collaboration) and responsibility experienced in such art. 

Notes


This report is an excerpt from a larger essay. I'd like to thank Scott deLahunta and Anne Nigten for inviting me into the DAMPF process. 
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