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The graceful English of this volume is due to the dedication of our editor, Philip Tabor, who strove to maintain the clarity and sparkle of every contribution.




Contents

Contributors

Series Foreword

Gavriel Salvendy, Series Editor

Introduction

Sebastiano Bagnara and Gillian Crampton Smith

PART I: ACTIVITY

1  Activity Theory and Expansive Design

Yrjö Engeström

2  Activity: Analysis, Design, and Management

Thomas P. Moran

3  Virtual Environments and Haptic Interfaces

Massimo Bergamasco

PART II: EMOTION

4 The Feeling of Values: For a Phenomenological Theory of Affectivity

Roberta De Monticelli

5 The Contagion of Emotions

Patrizia Marti

6  Designers and Users: Two Perspectives on Emotion and Design

Donald A. Norman and Andrew Ortony

PART III: SITUATEDNESS

7  Situatedness Revisited: The Role of Cognition and Emotion

Claudio Ciborra

8 More Than One Way of Knowing

Gillian Crampton Smith and Philip Tabor

PART IV: COMMUNITY

9  Participation and Community

Charles Goodwin

10  Participation in Interaction Design: Actors and Artifacts in Interaction

Pelle Ehn

PART V: CONVERSATION

11  From Conversation to Interaction Via Behavioral Communication: For a Semiotic Design of Objects, Environments, and Behaviors

Cristiano Castelfranchi

12 From Function to Dialog

Mario Mattioda and Federico Verrettone

13  Interface Design and Persuasive Intelligent User Interfaces

Oliviero Stock, Marco Guerini, and Massimo Zancanaro

PART VI: MEMORIES

14 Remembering Together: Some Thoughts on How Direct or Virtual Social Interactions Influence Memory Processes

Giovanna Leone

15 Memory for Future Actions

Maria A. Brandimonte

16 Community Memory as a Process: Reflections and Indications for Design

Giorgio De Michelis

PART VII: MARKET

17 Bad Design by Design? Economics Meets Other Types of Interactions

Lucio Picei

18  From Interaction Costs to Interaction Design

Maurizio Franzini

19  Interaction Design: Six True Stories

Bill Moggridge

PART VIII: IN SEARCH OF A FRAMEWORK

20 Interaction as an Ecology: Building a Framework

Sharon Helmer Poggenpohl

21  Five Lenses: Toward a Toolkit for Interaction Design

Thomas Erickson

22 A Trickster Approach to Interaction Design

Isao Hosoe

References

Author index

Subject index




Contributors

Sebastiano Bagnare is Professor of Cognitive Ergonomics at Milan Polytechnic. Previously head of the Communication Sciences department, Siena University, and President of the European Association of Cognitive Ergonomics, he is currently General Secretary of the International Ergonomics Association. He is a member of the editorial board of several international scientific journals, and associate editor of Theoretical Issues in Ergonomic Sciences.

Massimo Bergamasco is Associate Professor of Applied Mechanics at the Scuola Superiore Sant’Anna, Pisa, where he founded and now directs its PERCRO laboratory and is now establishing a new center of applied research, CODE (Collaborative Design). At Pisa University, he teaches Mechanics of Robots in the Mechanical Engineering faculty and Virtual Environments in the Computer Science faculty.

Maria A. Brandimonte is Professor of Learning and Memory at Suor Orsola Benincasa University, Naples, where she leads the Laboratory of Experimental Psychology. Her research interests include visual memory, imagery, and prospective memory. In 1992 she received a Carnegie Mellon Fellowship Award and in 1999, an Early Career Achievement Award from the European Society for Cognitive Psychology (ESCoP). She is associate editor of the European Journal of Cognitive Psychology and Cognitive Technology, and consulting editor of Psicologica.

Cristiano Castelfranchi is Professor of Cognitive Sciences at Siena University, and Director of the Institute of Cognitive Sciences and Technologies of the National Research Council, Rome. A cognitive scientist with a background in linguistics and psychology, he is active in the artificial intelligence and the social simulation communities. He is an advisory member of several international conferences, societies, and journals like Cognitive Science, Autonomous Agents and MAS, Cognitive Science Quarterly, and the MIT CogNet, and is a fellow of the European Coordinating Committee for Artificial Intelligence.

Claudio Ciborra was Professor of Information Systems at the London School of Economics, Professor at the University of Languages and Communication (IULM), Milan, and Visiting Professor at the HEC School of Management, Paris, and universities including those of Oslo, Gothenburg, and New York. He wrote many articles, books, and reports on new technologies and organization, consulted for European and U.S. public and private organizations, and was keynote speaker at international conferences on information systems. Claudio Ciborra died on February 13, 2005.

Gillian Crampton Smith is Director of Interaction Design Institute Ivrea, in Ivrea, Italy. After studying philosophy and history of art at Cambridge University, she spent the 1970s as a designer, first in book publishing, then on the Sunday Times and Times Literary Supplement. In 1983 she joined Saint Martin’s School of Art, London, where she set up a new postgraduate course, Graphic Design and Computers for Practicing Designers. In 1989 she moved to the Royal College of Art to establish the Computer Related Design (CRD, now Interaction Design) department, where artists and designers apply their traditional skills to interactive products and systems. Under her guidance, the CRD Research Studio achieved an international reputation as a leading center for interaction design, supported by a wide range of industrial and government sponsors.

Giorgio De Michelis is Director of the Informatics, Systems, Communications department (DISCo) at Milano-Bicocca University, Milan, where he teaches Theoretical Computer Science and Information Systems. His research focuses on models of concurrent systems (Petri nets), computer-supported cooperative work, community-ware, knowledge management, and interaction design. His research group is developing prototype support systems for cooperative processes and knowledge management systems. He is on the editorial board of Computer Supported Cooperative Work: The Journal of Collaborative Computing and Studi Organizzativi and has written four volumes and more than a hundred articles.

Roberta De Monticelli is Professor of the Philosophy of the Person at the San Raffaele University, Milan, and former Professor of Modern and Contemporary Philosophy at Geneva University. Her books include L'Avenir de la phénoménologie, L'ordine del cuore, and L'allegria della mente.

Pelle Ehn is Professor at the School of Arts and Communication at Malmö University, Sweden, where he directs the Interaction Design PhD program. For three decades he has played a major role within participatory design research. During the last decade he has also been engaged in shaping a true design discipline in information technology. In 1998, he cofounded the Digital Bauhaus. His many volumes include Work-Oriented Design of Computer Artifacts, Manifesto for a Digital Bauhaus, and Participatory Design and the Collective Designer.

Yqö Engeström is Professor of Communication at the University of California, San Diego, Professor of Adult Education at Helsinki University, and Director of the Center for Activity Theory and Developmental Work Research, a Finnish Centre of Excellence. He applies and develops cultural-historical activity theory to studies of work activities and learning and development processes associated with transformations in organizations, communities, and technologies. His current research focuses on the emergence of coconfiguration, “knotworking,” and other new forms of collaborative work, expansive learning and horizontal expertise in workplaces and organizational fields, particularly health care and education. He has just finished the book Collaborative Expertise: Expansive Learning in Medical Work.

Thomas Erickson practices interaction design and research at the IBM T. J. Watson Research Center. His work focuses on designing computer-mediated communication systems, and his approach to systems design is shaped by theories, methods, and analytical techniques drawn from architecture, psychology, rhetoric, sociology, and urban design. Over the last two decades, he has published about 50 articles and been involved in the design of over a dozen systems. Before joining IBM in 1997 he spent nine years at Apple Research, 5 years at a small start-up company, and 5 years studying Cognitive Psychology at the University of California, San Diego.

Maurizio Franzini is Professor of Economic Policy and Director of the Inter-University Research Center on the Welfare State (CRISS) and of the PhD program in Economics at the University of Rome “La Sapienza.” He coordinates the Economy-Environment Interaction research area of the European Association for Evolutionary Political Economy (EAEPE) and has coedited the volumes The Politics and Economics of Power and Environment, Inequality and Collective Action.

Charles Goodwin is Professor of Applied Linguistics at the University of California, Los Angeles, and on the core faculty of the Sloan Center on Everyday Lives of Families. His interests and teaching include video analysis of talk-in-interaction, grammar in context, cognition in the lived social world, gesture, gaze, and embodiment as interactively organized social practices, aphasia in discourse, language in the professions, and the ethnography of science. As part of the Workplace Project at Xerox PARC he investigated cognition and talk-in-interaction in a complex work setting: ground operations at a major airport. Recent publications include Conversation and Brain Damage, Action and Embodiment within Situated Human Interaction, Practices of Seeing, Time in Action, and The Body in Action.

Marco Guerini is a PhD student at the Institute for Scientific and Technological Research (IRST), Trento, Italy. He is currently working on mechanisms for flexible automatic persuasion.

Isao Hosoe received a BSc and a Masters in Aerospace Engineering at Nihon University, Tokyo. In 1985 he founded Isao Hosoe Design in Milan. He has won numerous international awards for his design contributions to transportation, office fùrniture, products, telecommunications, electronics, and domestic furniture, has had numerous personal exhibitions, and taken part in collective exhibitions in Italy, Europe, and the United States. He has also been a visiting professor in many European, U.S., and Japanese universities.

Giovanna Leone is Professor of Social Psychology at Bari University, Italy. Her research focuses on social and collective dimensions of autobiographical memory, and the psychological costs of seeking and receiving help.

Patrizia Marti is Professor of Educational Technologies at the Communication Science department of Siena University. She has been a principal researcher on European- and Italian-funded projects in technologies for learning, robotics, and health care. Her current research includes the design of human activities in context (situated interaction), taking into account the multisensorial, emotional, and sociocultural aspects of interaction with artifacts. She has edited special issues of in ternational journals like Cognition, Technology and Work and Travail Humain.

Mario Mattioda, an interaction designer with a background in psychology and psychotherapy, is concerned with the role of hermeneutics in design. His projects have been mainly related to health systems, focusing on the design and implementation of interfaces for managing and comparing scientific data and patients’ files. He is affiliated to Interaction Design Institute Ivrea.

Bill Moggridge founded Moggridge Associates in 1969, expanding it throughout the 1970s with clients worldwide. In 1979 he added a second office in San Francisco and in 1980 designed the first laptop computer, the GRiD Compass. Over the next few years he pioneered user interface design as a discipline to be an integrated part of product development, and coined the phrase “interaction design.” In 1991 he merged his company with David Kelley and Mike Nuttall to form IDEO. Throughout his career he has been active in design education at London’s Royal College of Art, the London Business School, and Stanford University.

Thomas Moran was a pioneer in establishing the field of human-computer interaction (HCI) within computer science in the early 1980s. He was Principal Scientist and manager of the User Interface and the Collaborative Systems groups at Xerox PARC (1974-2001) and founding Director of Xerox EuroPARC in Cambridge, England (1986-1990). In 2001 he joined IBM as a Distinguished Engineer, where he leads a multilab research program on Unified Activity Management. He founded the journal Human-Computer Interaction in 1984, and continues as its Editor. He is an Association for Computing Machinery (ACM) Fellow and recipient of ACM SIGCHI’s Lifetime Achievement Award.

Donald A. Norman is cofounder of the Nielsen Norman Group, Professor at Northwestern University, Evanston, Illinois, and former Vice President at Apple Computer. He serves on many advisory boards, such as those of Chicago’s Institute of Design and Encyclopedia Britannica. He is a member of the Industrial Design Society of America and fellow of many organizations, including ACM, the American Association of Arts and Sciences, and the Cognitive Science Society. He is an Emeritus Professor of the University of California, San Diego, and has an honorary degree from the University of Padua. He wrote The Design of Everyday Things and most recently, Emotional Design: Why We Love (or Hate) Everyday Things.

Andrew Ortony is Professor of Education, Psychology, and Computer Science at Northwestern University, Evanston, Illinois, and codirects its Center for the Study of Cognition, Emotion, and Emotional Disorders. He is a cognitive scientist whose primary research interests are in the relation among emotion, cognition, behavior, and personality. He has conducted theoretical and empirical studies on emotion, and is the major author (with Gerald Clore and Allan Collins) of a landmark book, The Cognitive Structure of Emotions, the core of which—the OCC (Ortony, Clore, and Collins) model—is widely used in computational models of emotion.

Lucio Picei directs the Internet Economics degree program at Bologna University. Most of his scientific contributions cover the intersection of economics and information and communications technology. As a consultant, he has represented the Italian Prime Minister’s Office within the World Wide Web Consortium’s Advisory Committee.

Sharon Helmer Poggenpohl is a faculty member at the Institute of Design, Illinois Institute of Technology, Chicago, where she teaches masters and PhD courses in design practice, research, and theory, and, with Keiichi Sato, coordinates the PhD Design program. Her research interests relate to new media opportunities in communication, and she edits and publishes the journal Visible Language. She has served as vice president for education on the boards of the American Institute of Graphic Arts and the American Center for Design, has been honored as a Master Teacher by the Graphic Design Education Association, received the Education Award from the American Center for Design, and been recognized as an Outstanding Teacher by Mortar Board.

Oliviero Stock is Senior Fellow of the Institute for Scientific and Technological Research (IRST), Trento, Italy. He has been chairman of the European Coordinating Committee for Artificial Intelligence (ECCAI), president of the Italian Association for Artificial Intelligence (APIA), president of the Association for Computational Linguistics (ACL), and a ECCAI Fellow. His research concentrates on intelligent multimodal interfaces and natural language processing artificial intelligence, human-computer interaction, cognitive technologies, and knowledge-based systems. He has authored over 100 articles and authored or edited nine volumes. He is also on the editorial boards of a dozen scientific journals, including Artificial Intelligence, and associate editor of Applied Artificial Intelligence. He has lectured at several international universities and schools.

Philip Tabor is Visiting Professor at Interaction Design Institute Ivrea and the Bartlett School of Architecture, University College London (UCL). A registered architect, he worked in the studios of James Stirling and of O’Neil Ford (San Antonio), and as a partner in Edward Cullinan Architects (London). He was later the Professor of Architectural Criticism and Theory at UCL, and the Director of the Bartlett. His publications focus on the psychological and cultural effects of information technology.

Federico Vercellone is Ordinary Professor of Aesthetics at Udine University, Italy. Recent publications include Introduzione al nichilismo (1992), Nature del tempo: Novalis e la forma poietica del romanticismo tedesco (1998), L’estetica dell’ottocento: morfologie del moderno (2002), and Storia dell’estetica moderna e contemporanea (2004). He is on the Scientific Committee of Estetica and is consultant for Iride and editor for Filosofia e Teologia. He is also on the Scientific Committee for the Stuttgart publication series Wissenschafiskultur urn 1900.

Massimo Zancanaro is a researcher at the Institute for Scientific and Technological Research (IRST), Trento, Italy, where he is responsible for the Intelligent Interactive Information Presentation (i3P) research line in its Cognitive and Communication Technologies division. He recently coedited the volume Multimodal Intelligent Information Presentation.




Series Foreword

With the rapid introduction of highly sophisticated computers, (telecommunication, service, and manufacturing systems, a major shift has occurred in the way people use technology and work with it. The objective of this book series on Human Factors and Ergonomics is to provide researchers and practitioners a platform where important issues related to these changes can be discussed, and methods and recommendations can be presented for ensuring that emerging technologies provide increased productivity, quality, satisfaction, safety, and health in the new workplace and the Information Society.

This volume is published at a very opportune time, when the Information Society Technologies are emerging as a dominant force, both in the workplace, and in everyday life. For these new technologies to be truly effective, they must provide communication modes and interaction modalities across different languages and cultures, and should accommodate the diversity of requirements of the user population at large, including disabled and elderly people, thus making the Information Society universally accessible, to the benefit of mankind.

The 22 chapters of Theories and Practice in Interaction Design provide pointers to interesting perspectives on human activity from disciplines surrounding interaction design—such as psychology, philosophy, economics, design—which can enrich our understanding of what it means to design interactive systems for everyday life. This book provides valuable insights for professional designers of interactive systems into how to integrate the social, psychological, and emotional variables that contribute to

the effectiveness of system operation. The volume is also intended as a horizon-expanding textbook for graduate students in the various disciplines involved in interaction design.

—Gavriel Salvendy Series Editor Purdue University, United States and Tshingua University, P. R. China




Introduction

Sebastiano Bagnara

Politecnico di Milano

Gillian Crampton Smith

Interaction Design Institute Ivrea

THEORY AND DESIGN

Interaction design is a practice: It intervenes in the world. And the term practice conjures up, as its complement, theory.

In its narrowest sense a theory is an imaginative conjecture refutable by empirical observation, usually in the form of quantified experiment, or a coherent structure of such conjectures; thus defined, theory is properly the realm of the physical and life sciences, and those aspects of the human sciences susceptible to measurement. But “theory” is also commonly used to mean the constantly evolving configuration of epistemological assumptions, conceptual constructs, methodologies, and critical values that flow around and through individual practices and fields of study, contributing to their wisdom and power. To avoid confusion this introduction refers to this looser meaning of “theory” as discourse.

This distinction is needed here because interaction design (the design of systems in which people and artifacts engage each other in usually computer-assisted interactivity), due to its association with “logical devices,” might wrongly be assumed particularly amenable to theory in the narrow sense of scientific method.

The last half of the last century, especially the 1960s and 1970s, saw a strong movement to apply scientific method to design. Modeled on the positivist “scientific world-conception” of the Vienna Circle, it envisaged design as a kind of experiment in which a design problem is defined in terms of “performance criteria,” rather like truth criteria, open to unambiguous, usually quantitive, evaluation. Empirical knowledge structured by “theory” is then applied to it, a process that supposedly generates a range of hypothetical solutions, which in turn are tested against the criteria. Eventually the designer converges on an optimal, or at least satisfactory, solution. If this process fails to deliver, the assumption is that it needs to be conducted more rigorously, the problem must be defined more tightly, more data is required, or the theoretical principles need reframing. But there is strong resistance against admitting into the equation larger, more complex “metaphysical” phenomena, such as esthetic or moral values.

This model resulted in a disastrous, if temporary, reorganization of the curriculum in some architecture schools; but it had little impact on the practice and study of design generally. The reason lies in the nature of design. Its broadest definition, “changing existing situations into preferred ones” (Simon, 1972, p. 55), catches design’s active, interventionist nature and hints at its value-laden intentionality; but it omits the association of design, in normal parlance, with material outcomes and social and symbolic use. A more common definition of the activity of design is therefore something like “to shape and make our environment in ways without precedent in nature, to serve our needs and give meaning to our lives” (Heskett, 2002, p. 7).

It is characteristic of most design tasks, although not all of course, that although they may be initially presented in terms of the utilitarian ends to be achieved, those ends are formulated in terms either too general to define the criteria of success, or so narrow that they ignore the human context in which any solution must operate. Nobody is to blame for this. Most design, and perhaps especially interaction design, concerns human reaction. It is thus about mental phenomena, such as the intermingling of intellectual and affective response or of esthetic and moral value, which can only be described in fragmentary and provisional form, whose dimensions are many and intrinsically incommensurable. The context of a design task of any interest is therefore complex and ambiguous, the criteria of success contradictory and unstable. This is why the positivist model of knowledge, so productive in some endeavors, has proved inadequate when applied to design. It is also why theory in the narrow sense can play only a partial role in the discourse of design generally, and of interaction design.

INTERACTION DESIGN

The complexity of interaction design’s domain is evident in its parentage. On one side of its family is human-computer interaction (HCI), whose history (Baecker & Buxton, 1990) is the coming together of hardware and software engineering, and physiological and cognitive ergonomics; on the other, a range of design practices and discourses including those of industrial design, graphic design, architecture, and film—each of which has a medium requiring a particular set of skills and mental attitudes. (The term HCI, incidentally, was more widely used in the United States than in Continental Europe, where interaction with computers was studied in the broader context of cognitive ergonomics—indicating a different approach.)

HCI emerged, mostly in the 1960s, to fill the lack of techniques and tools available suitable for designing the digital world made possible by the development of computers. Its mating with design to produce interaction design, which can probably be dated to the 1980s, was because digital products were increasingly aimed at a lay consumer (rather than professional) usership, a diffusion later dramatically accelerated by the development of networks and telecommunications. The brief history of interaction design can thus be seen as a collective effort to translate the wealth of tools already available for designing the physical world to enrich the design of the digital world.

The initial problem was to design the computer, the machine itself and its interface. Later, when computing became distributed and embodied in many everyday appliances, people sought tools and models for designing digital devices that were easy to understand and use. More recently, now that digital technology has transformed how we get food delivered, buy a book, order and pay the bill at a restaurant, the need is for tools to design digital services. Nowadays, when not just single components but a whole environment may become digital, as happens in some immersive virtual entertainment environments, the need is for tools that allow us to design complete digital experiences. Indeed, the design of experiences, through the medium of interaction design, may be seen to represent a growing proportion of the design industries’ production.

However, interaction design is more than directing traditional design techniques to new applications: Interactive technologies are a new medium that also requires its own techniques. Some it has borrowed, such as ethnographic observation and role-play scenarios. Others it has developed for itself to model the interactive experience, like “paper prototyping,” software simulations (using Director or Flash), and video scenario-sketching.

There is another perspective from which one may look at interaction design: the number and character of its users. It is well known that interactive sys-

terns (from now on, we use this term to refer to all interactive and digital machines, objects, services, and experiences), unlike previous technologies, have become diffused very rapidly and the type of user has changed equally rapidly. As David Liddle recounts (quoted in Bill Moggridge’s chapter in this book), the original, expert users, who shared the expertise of the technology’s designers, were soon outnumbered by enthusiast users, who, although not sharing the designers’ background, like them enjoyed technological novelty and did not mind, and even enjoyed, the effort necessary to learn the systems. These two groups, experts and enthusiasts, were not large and raised no problems for the designer. The experts used the new tool in a working situation similar to that of the designer, while the enthusiast played with it in a context culturally homogeneous to that of the designer. Between these groups was no cultural, cognitive, or competence gap.

A technology becomes widely diffused when employed in many working contexts by professionals, and reaches mass diffusion when sold in the consumer market and used in home and leisure contexts. For these two groups, professionals and laymen, it is vital that the new tools are designed to be easy to use. Enthusiasts are willing to put much energy into discovering what a new tool is good for and how it operates. But professionals, and consumers even more, are unwilling to spend effort discovering its possibilities. They want it to be “usable”—a term usually denoting cognitive transparency and ergonomic facility: They want the tool to make clear what it can do in various contexts and what they need to do to operate it successfully, and to be easy and quick to learn. A tool without these characteristics will probably fail in the market. So the “usability” of interfaces plays a crucial role in achieving real diffusion of interactive systems.

Except in those computer games and other contexts where mystery and challenge are essential elements of the experience, good interaction design makes interfaces usable in this sense. And, as usability is indeed one goal of interaction designers, it might be assumed that interaction design is simply design for usability. This assumption implies a restricted and conservative view of interaction design. Restricted, because the interface (the component of the interactive system by which it and the user communicate with each other), although essential, is only one of its components; and interface design, although by no means culturally neutral, has a more limited purview than interaction design as a whole, which must consider the wider cultural, social, and organizational contexts of use. This view is conservative, because as usability aims to provide users with effortless interaction, minimizing learning time, a new object must as much as possible be designed to use only the existing skills and knowledge of users.

From the point of view of interaction design, the design-for-usability approach largely underevaluates users’ dynamics in learning and experiencing, which are of course rooted in the past but guided by the future because any such experience is undertaken to reach a goal or fulfill an intention. Interaction design considers past experience as a set of possible constraints on the future possibilities they aim to imagine. It is both realistic, in that it anchors the future in the opportunities offered by the past, and proactive and risky, because it anticipates future behaviors. This is why, in interaction design, any scenario of future activities or experience (essential for building successful systems) must be deeply rooted in a detailed ethnographical analysis of a current, dynamic situation: Interaction design never builds a scenario from a single snapshot view of a context.

In a more comprehensive perspective, interaction design takes into consideration that any interactive system also develops and transforms the dynamics of human behavior, changes experiences and the way people make experiences. So interaction design, like most other kinds of design, is often a conscious and explicit endeavor to imagine and design human behaviors, in this case behaviors in the digital world, by creatively exploiting the potential of digital technologies.

It goes without saying that interaction design would be inconceivable without information and communication technologies, which have changed radically over interaction design’s short life. When these technologies started to develop, they were typically used to automate an existing task within an existing context. Designers had a relatively straightforward objective: to simplify how people interact with computers. They designed sets of simple actions for commanding, controlling, and monitoring the computer—a new machine, certainly, but still a machine. At this point, in short, interaction design was still in the industrial era. But the context soon changed: The integration of computing and telecommunication technologies altered how time and space were experienced in work and everyday life. People no longer had to carry out actions required by the machine— whether computer or not—at the time it demanded (Zuboff, 1988) and colocation became less critical. Designers no longer aimed only to make operations faster and more reliable: Technology was instead seen as a chance to invent new activities, to design new ways of living, hitherto not only unrealizable but almost unimaginable.

Interaction design now has the opportunity to design technological artifacts for human freedom rather than ameliorating the inconveniences and demands associated with their use. Interaction designers, fortunately, are no longer expected to design only operational, strictly instrumental, activities. Nowadays, they are concerned with designing contexts of living where desires as well as needs must be satisfied. This is a unique opportunity and one implying great social responsibility.

SEVEN THEMES AND AN OVERVIEW

A young practice like interaction design is in a hurry. It must do more borrowing than inventing. So this volume aims to map out the surrounding context of discourse—the assumptions, concepts, categories, methods, and indeed theories of other practices and disciplines—from which interaction design might profitably beg, borrow, or steal.

Our map therefore includes contributions from the study and practice of cognitive psychology, computer science, discourse analysis, economics, engineering, linguistics, philosophy, psychology, semiotics, and sociology. But it is not panoptic. Most obviously (the invisible elephant in our lounge) it makes little reference to the vast body of codified discourse on art and design that has developed since the Renaissance and, in the case of architecture, over the past two millennia. For this book we thought it more valuable to welcome areas of endeavor external to design as it is usually defined.

A symposium, held at Interaction Design Institute Ivrea in November 2003, related issues in interaction design to ideas and methods developed in other, largely non-design, fields. Although not its transcript, this volume shares the symposium’s structure. It identifies seven themes (activity, emotion, situatedness, community, conversation, memories, and market) to each of which two or three authors contribute an essay. Each essay discusses some aspects of a discourse drawn from another field, and their possible application to interaction design. Together they constitute a rich commonwealth of ideas and methods. Equally interesting, for the interaction designer, they reveal the wide range of (perhaps unconscious) epistemological assumptions and even ethical priorities that drive these fields.

Activity, The name of this first theme makes reference to activity theory, a cultural-historical conceptual system first developed by the psychologist Alexei Leontiev (1978), active in the 1930s in the Soviet Union. The theory took on new life when further developed in the 1980s by European and American researchers (Michael Cole, for instance) to explain the mutual relation between mind and artifacts. It maintains that any artifact is the outcome of a process by which mind builds up objects having personal sense and cultural meaning. This process is social because, although subjective and intentional, it uses existing artifacts and its outcome is available in the social environment. Furthermore, the same process modifies mind itself because it acquires, in building the artifact, the cognitive and social skills embedded in the artifact it constructs and the artifacts it uses to do so. Mind is social in nature. To be meaningful, any artifact has to be embedded in an activity system: a complex, interactive, organized set of actions, artifacts, and people. Any activity system adapts to and influences its living context. Both activity system and context are dynamic: They have a history. Intervening in an artifact means to intervene in the history of the context and in that of the activity system.

The first contribution to our book, Yrjö Engeström’s, describes activity theory and illustrates it through its application to the design of a medical care system for chronic patients with multiple illnesses. Thomas Moran, in his essay, uses the term activity in a more precise and restricted sense: a set of actions, not necessarily contiguous in time, but coherent in that they support the same goal. He describes how activity management tools can be designed following this definition. Massimo Bergamasco adopts an even more restricted definition of activity: “the actions of the hands in doing or performing a task,” such as manipulating an object, exploring shapes in the real or virtual world, or in remote operations. He applies this definition in a thorough description of the achievements in the design of haptic interfaces for virtual environments.

Emotion. Until very recently the HCI field did not consider emotions, perhaps because one of its main influences, cognitive psychology, had devoted scant attention to affective phenomena. Emotions were seen as at best unwelcome factors that could disturb the cognitive processes involved in using a designed object. HCI sought effectiveness and efficiency, and, unlike more established design fields, paid little attention to feelings and esthetic response. In the past few years, however, emotion has become a topic of increasing interest to engineers and HCI experts. They have conceded that there can be no experience without emotions.

The philosopher Roberta De Monticelli introduces the theme here with a thorough analysis of the complex “phenomenon of the affective or emotional sphere.” By adopting the phenomenological approach, she discriminates between sensibility, a “disposition of reception,” from feeling, “essentially perception of the positive or negative values of things.” A feeling is an evaluation. The qualities considered for evaluation can be many or few, and the evaluations can be ordered by ranking the weight of their values. Feeling may vary in breadth and depth inasmuch as emotions are manifestations of feeling. Both feelings and emotions are related to personal identity that, through experience and socialization, allows us to discriminate diverse feelings and assign them either positive or negative value. De Monticelli also distinguishes emotions, mainly short-lived and reactive, from passions, long-lasting “habitual channels of volition.”

This structured view of affective life is intriguing, stimulating the reader’s curiosity and offering the designer many insights, but does not pretend to be a tool for immediate use in designing emotional interactions. The contribution by Donald Norman and Andrew Ortony, by contrast, more closely addresses designers’ needs. It simplifies the emotional life to three levels of emotional response: visceral (perceptually based), behavioral (expectation based), and reflective (intellectually based). These distinctive responses are rooted in either biology, experience, or the personal, subjective elaboration of one’s culture. With these distinctions in mind, the designer can try to induce or avoid particular emotions in a product’s users.

Patrizia Marti concludes the theme by analyzing the emotions that take place in the interactions between humans and robots, especially when the robots stimulate feelings like tenderness, docility, and caring.

Situatedness. As already noticed, the notion that any object needs to be considered in its context of use is common throughout interaction design practice. Situation is often thought as anchoring and providing sense to human knowledge when engaged with previously distributed pieces of knowledge (cognitive artifacts). Learning, too, is always rooted in a situation (Suchman, 1987). However, Claudio Ciborra—by academic background and professional role a computer scientist, but by mindset and passion a theoretician—argues here against the interpretation, in HCI discourse, but also in that of artificial intelligence (Al) and cognitive science, of “situatedness” as referring to just the network of relations an object has in the world. This, he believes, impoverishes Heidegger’s original concept of situatedness, which also includes the inner life, the intentions as well as the emotions and mood, of the actor who understands and lives the situation. Situatedness is the finding of oneself in a situation: This notion captures the invisible ties between the inner and the outer world on which the understanding of meaning is based.

Gillian Crampton Smith and Philip Tabor’s chapter examines the notion of inner situatedness by distinguishing emotions, which have particular objects, from moods, which in Heideggerian terms respond to the individual’s “throwness” in life. They distinguish both emotions and moods, however, from the frame of mind or mental stance with which a user relates to an instrument or device. They then demonstrate that the complexity and instability of most design tasks has defeated attempts to reduce designing to methodology. So designers—through their training, practice, and discourse—have traditionally inhabited a situatedness especially oriented toward the inner world of values and meanings. And they do so both introspectively, as designers, and through empathetic imagination, as surrogates of prospective users.

Conversation. Interaction is often commonly understood as a prolonged and dynamic exchange of communication among human and artificial agents to reach a goal. Because most human exchanges are verbal, conversation is generally accepted as the metaphor, although difficult to imitate, for designing interactions. Cristiano Castelfranchi’s chapter challenges this view, introducing behavioral implicit communication (BIC) theory, which considers communication to consist of actions where messages are not sent explicitly but are instead traces left in a shared environment. He shows that much social control, collaboration, monitoring, and coordination are based on these kinds of nonlinguistic behavior. He also argues that interaction design in domotics (digital technologies applied to the home) and robotics should rely heavily on BIC and move toward a collaborative paradigm where artificial and human agents coordinate with each other on the basis of their actions rather than their (verbal) interactions.

Mario Mattioda and Federico Vercellone, by contrast, do indeed see dialog as a useful metaphor for human-system interactions, allowing those interactions to be perceived as “natural.” They also suggest that the dialog metaphor can be used to identify the user’s real needs and leads to a “casecentered” methodology. The contribution by Oliviero Stock, Marco Guerini, and Massimo Zancanaro, finally, describes the characteristics of persuasive intelligent interfaces and discusses the use of persuasion in HCI, and the ethical issues it raises.

Community. The idea of community, introduced in the late 19th century by German sociologists, has gained new popularity at the end of the 20th. The word originally meant a quasi-autonomous group of people, usually living in one place, that depend on and help each other—whose roles, that is, are complementary. The modern meaning is again a group of people, but now defined not by location but by a shared interest or activity: the “scientific community,” for instance. People stay in a community because their shared interests are better served communally than alone.

Anthropology and sociology have studied at length how communities originate, live, and eventually disappear, and how newcomers become competent members of a community. Charles Goodwin’s contribution uses a linguistic-anthropology framework to describe the process through which members of very restricted communities demonstrate their understanding of the events they are engaged in by actions contributing to the further progression of the same events. He unfolds the process by which they participate in communal activities, and shows how cognition is linked to interactive organization. The framework and methodology adopted, applied here to a clinical case, offer valuable insight for designing tools for supporting communities in general.

Participation is the topic of Pelle Ehn, a prominent figure in the field of participatory design since the 1970s. His contribution outlines the advance in participation from the work-related design of computer artifacts, centered on industrial democracy and quality of work, to the design of information technologies in context, culminating in a manifesto for a creative and socially useful meeting of art and technology. It provides an historical view of what might be seen as a particularly Scandinavian approach to interaction design: social, participatory, and esthetically concerned.

Memory. When HCI started, human memory was seen as a problem because of its untrustworthiness and the difficulty of accessing it. The first guidelines for designing interfaces underlined the spatial and temporal limitations within which memory operated, and stressed its unreliability in recalling complex procedures at the precise moment required. Interfaces greatly improved when designers realized that human memory is better accessed through images and icons than by alphanumeric strings.

The study of memory has greatly advanced since the 1980s. Giovanna Leone’s essay reviews recent research. She challenges the once prevalent view that memory is an essentially individual faculty, by showing how much social interaction influences memory processes. Theories, intuitions, and even methodologies, developed in the 1930s by eminent figures like Bartlett and Vygostsky, have recently been brought back to productive life to describe the social dimensions of remembering. She also shows the value of shared social memories in keeping communities alive.

Community memory is also discussed by Giorgio De Michelis, a computer scientist who is very much oriented toward the humanities. His chapter offers recommendations, derived from both theoretical considerations and the practice of a large project, for designing interactive systems supporting the memories of large communities. Maria Brandimonte discusses prospective memory, how we remember to act in the future. She recalls that Winograd (1988) noticed that if retrospective memory fails, the person’s memory is seen as unreliable, but if prospective memory fails, the person is seen as unreliable. So people have for a long time designed tools for remembering actions to be done in the future: One might call this the origin of distributed cognition, which plays a crucial role in everyday life and, inevitably, in interaction design.

Market. Interaction design is also an activity that produces economic value, because its outcomes are products and services that are eventually sold in the market. The two economists contributing to this volume both start from the notion of interaction cost, a fundamental dimension in economics for establishing the price of goods. Lucio Picei reminds “those designers whose mission is to do their very best in the service of the final user of a product” why the market often prefers intentionally badly designed goods; this line of reasoning is intriguing in that it may help explain why some high-quality interaction design products and services have not met with commercial success. Within the same framework, Maurizio Franzini notices that interaction costs may not be visible and clear-cut, preventing consumers from balancing them against the benefits obtained by buying interactive systems. He speculates that the benefits of interaction design may be of particular value to a segment of consumers who need but cannot afford them. If so, he suggests provocatively, access to interaction design’s products might be offered not just through the market but as a social service.

The contribution by Bill Moggridge, finally, a pioneer of interaction design, discusses relations with the market, but also the evolution of the field, through six stories of creative innovation. It is both an autobiography and a reasoned review of the problems and solutions interaction design has met along its short but rich history of failures and successes.

In Search of a Framework. Our book ends with three essays that do not fall neatly within any of our seven themes but seek, each in its own way, a more panoramic view of the field. Sharon Helmer Poggenpohl suggests the elements for a comprehensive framework for interaction design, reminding us of the relevance of games to interaction design, indeed of the spectacular interactivity of computer games. Thomas Erickson advances an alternative view of the field’s organization, suggesting five “lenses” through which to look at interaction design: mind, proxemics, artifacts, the social, and the ecological. He concludes, wisely in our view, by recommending that interaction design should accumulate its theoretical apparatus eclectically but cautiously, taking care that it is sufficiently articulated to accommodate nuanced distinctions for use within the field, but not so elaborate that it cannot be understood outside. Borrowed constructs, similarly, should be not be so cumbersome that they import the irrelevant debris of another field’s debates, yet not so slight that they cannot express a useful complexity.

The last contribution, by Isao Hosoe, a successful designer, Japanese by birth, who for more than 30 years has worked and lived in Milan, offers a taste of a different way of feeling and thinking. The idea of having eight senses, the notion of behavioral energy, and the mixed references to Western and oriental philosophies may motivate readers, as it did us, to confront a different way of theorizing and practicing not only interaction design but living.

TERRITORIES AND LANGUAGES

Most of the contributors to this volume are associated with teaching, research, or both, and can thus be said to inhabit a particular territory of discourse or practice. When such a territory defines itself, or is defined, as a distinct discipline or a guild of common interest—and especially when it becomes institutionalized as a university department or professional association—its members feel a strong pressure to cluster around a limited set of axiomatic assumptions and a uniform apparatus of taxonomies, terminologies, and techniques. This pressure derives from the common work to be done but is also, as Michel Foucault (1970) pointed out, social in origin and effect. To that extent, disciplines and professions tend to resemble nations, as Lucio Picei mischievously points out in his chapter. Each seeks to maintain internal solidarity and hierarchy, guard its territorial integrity, and project its presence externally.

Much of what we have called discourse, as the contributions to this book show, is taxonomic. To pin down a phenomenon or critical nuance in which it has a special interest, but for which no existing name quite fits, a field will assign it a label, sometimes a new word or phrase but usually a familiar word used in a special way, and assemble it with others into an explanatory, or at least descriptive, tool. It is tempting to call such constructions a language, or at least a dialect (a language, it has been said, is a dialect with an army and a navy). It is certainly true that the proprietorial claims associated with a real language come into play: a feeling that a discipline owns the moral copyright of the terms, particularly if they are neologisms that it invented— like affordance or situatedness, two words whose application to interaction design is queried in this volume. The fear is that such usages, once they escape their home discipline, might lose their original meaning and build an interdisciplinary Babel.

We acknowledge the danger of misunderstanding and irritation when a term is used in different ways in different fields of practice, and the need therefore to define one’s terms carefully. But we would argue that a linguistic free market, in which words’ meanings can adapt themselves to different circumstances and purposes, is more likely than linguistic protectionism to provide an activity with the precise conceptual tools it needs for the job in hand. It is, moreover, an exaggeration to characterize a discipline’s discourse as its “language” when one is really referring—even in the highly technical sciences—to a small, if specialized, fraction of the total (and commonplace) lexicon it actually uses to communicate with itself and the outside world.

Where, then, is interaction design located in this metaphorical world of “territories” and “languages?” Although interaction design is relatively young, the education and experience of most of its practitioners make them deeply versed in at least one strong and older discourse like architecture and other forms of design, anthropology, computer science, or film-making. As well as inheriting some specialized terms and ideas from these original activities, they also borrow and bend some more for their own purpose, and invent a few of their own. They have their own journals and conferences, and are beginning to find a place in the academy. Interaction design, in short, is forging its own discourse—necessarily a robust one, since forged in the unforgiving fire of practice, but also one that overlaps with other discourses.

But this does not make it a “discipline” in the established and semi-autonomous sense that architecture, anthropology, or psychology are disciplines (although established disciplines, seen from the inside, are of course never as coherent and homogeneous as they seem from the outside). And, as we peer into the future, it is not entirely clear whether interaction design, as a “discursive community of practice,” would gain more than it would lose from a significantly greater conceptual uniformity and guild solidarity.

It would be misleading—to return to the territorial metaphor—to characterize any contributor to this book as some kind of ambassador of his or her disciplinary nation, bringing the civilizing influence of its older language and culture to the younger (and less orderly?) tribe of interaction design, and nervously hoping that the indigenes will not steal and misuse its carefully honed tools. For interaction designers are not islanders. They inhabit the same continent of culture and knowledge as everyone else and—again like everyone else, if they are wise—seek, use, and if necessary refashion whatever conceptual tools best suit the current task.

To encourage such beneficent eclecticism this book offers a glimpse of part of that conceptual continent that adjoins the usual hunting grounds of interaction designers. But its contributors are not ambassadors, still less missionaries. They approach each other, instead, as generous traders in a free market of ideas.

The chapter by Claudio Ciborra was his last work. He died just a few days after formally approving its translation and editing. We miss a friend, and, as his chapter shows, the world has lost a brilliant mind.
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Chapter 1

Activity Theory and Expansive Design

Yrjö Engeström

University of Helsinki, Finland

FIVE ARGUMENTS

In this chapter, I approach interaction design from the viewpoint of cultural-historical activity theory (Engeström, Miettinen & Punamäki, 1999; Leontiev, 1978). My central arguments may be condensed in the following five:


	1. Interaction design needs to be embedded, integrated, and made visible in the activity systems within which the targeted products and services are produced and used.


	2. Interaction design needs to be directed not only at products but also at relations, processes, services, organizations, and, most importantly, at “germ-cell” concepts or visions of the future activity.


	3. Expansive interaction design creates integrated instrumentalities, not only isolated products. It operates by anchoring its ideas and outcomes upward, downward, and sideways.


	4. Expansive interaction design is best performed jointly by producerpractitioners and their key customers, supported by interventionists. This requires special reflective intervention methods, “microcosms” which combine joint negotiated decision making, joint future-oriented envisioning, and simulation of future modes of interaction across boundaries.


	5. Expanded in these ways, interaction design tends to merge with implementation and learning; expansive design, expansive implementation, and expansive learning are (so to speak) three sides of the same coin.




To open up and substantiate these arguments, I first introduce some central concepts of cultural-historical activity theory. After that, I sketch steps in the evolution of design, and, in particular, the emergent mode of coconfiguration work as a landscape where interaction design will increasingly take place. Next, I present the case of interaction design within the medical care of chronic patients with multiple illnesses. I then move on to discuss certain key features of expansive design in the context of coconfiguration work as exemplified in the medical care case. This leads me to discuss the interventionist methodology needed for enhancing and studying expansive design. I conclude by discussing briefly the relations between design, implementation, and learning.

CENTRAL CONCEPTS OF ACTIVITY THEORY

Cultural-historical activity theory looks at artifacts and people as embedded in dynamic activity systems (see Fig. 1.1 ). If we think of a designer as the subject of his or her design work, the initial object would be an idea, order, or assignment that triggers the design process. The initial object is necessarily ambiguous, requiring interpretation and conceptualization. Thus, the object is invested step-by-step with personal sense and cultural meaning. The object goes through multiple transformations until it stabilizes as a finished outcome, for example a prototype or even a commercial product. This process is only possible by means of mediating artifacts, both material tools and signs. The designer may use pencil and paper, clay models, or three-dimensional computer graphics, along with internalized images and concepts that seem relevant for the forging of the object. The process alters, sometimes even generates, entirely new mediating artifacts.

The preceding paragraph describes the uppermost sub triangle of the activity system depicted in Fig. 1.1. The bottom part of the figure calls attention to the work community in which the designer is a member, for example a product development unit or an in-house design unit of a corporation, or perhaps an independent design firm. Within the community, the members continuously negotiate their division of labor, including the distribution of rewards. The temporal rhythms of work, the uses of resources, and the codes of conduct are also continuously constructed and contested in the form of explicit and implicit rules.

For designers, as for any practitioners involved in complex organized activity, making sense of their own work as a collective activity system repre-
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FIG. 1.1. The structure of a human activity system (from Engeström, 1987, p. 78).

sents an expansive challenge of “visibilization.” But this is only the first step. Opening up and making visible the activity systems of key customers or users is the logical second step of expansion. This requires that the unit of analysis be extended to include, minimally, two interconnected activity systems. In Fig. 1.2, the triangle on the left represents the activity system of the designer, the one on the right represents the activity system of the customer or user. Of course, the network of relevant activity systems is often more complex, including for example multiple design teams, subcontractors, internal client units within the corporation, and external end-user customers.

The formation of a partially shared object between the designer and the customer or user is a crucial challenge. In Fig. 1.2, Object 1 represents the initial problem, assignment, or “raw material” of the design process. Object


	2 represents an elaborated image, vision, or prototype of the object. Object


	3 stands for the potential common ground or synergy between the two perspectives.




Design is an activity that easily becomes self-absorbed. The emerging object of design tends to become an object of affection, an end in itself (Engeström & Escalante, 1996). This may lead to the assumption that the object will have the same centrality and appeal for the end user as it has for the designer. From the point of view of the user, the designer’s product is commonly expected to be simply a tool, an instrument among many others. If the product turns into an object that requires constant attention, it often becomes a source of frustration rather than affection for the user, especially when the user is given no or minimal tools to handle, understand, and modify the supposedly self-explanatory object. Expansive design is demanding
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FIG. 1.2. Two interacting activity systems as a minimal unit of analysis for expansive design (from Engeström, 2001, p. 133).

as it requires successive radical shifts of perspective in critical transitions between design and use.

THE EVOLUTION OF DESIGN

Without a substantive understanding of the historically changing character of the work done in a given organization, theories of design are likely to remain too general and abstract to capture the past vestiges and the emerging possibilities of design. Victor and Boynton (1998) provided a useful historical framework for such a reintegration of organization, work, and design. They identified five ideal types of work in the history of industrial production: craft, mass production, process enhancement, mass customization, and coconfiguration.

Each type of work generates and requires a certain dominant type of knowledge and design. In craft, the worker and the designer were essentially merged in one and the same person, the master craftsman. In mass production, design was concentrated in the hands of engineers and radically separated from the execution of work. Mass production also creates the demand for professional designers whose task is typically focused on giving a “final touch” of visual and tactile consumer appeal to products.

In process enhancement, frontline workers are given responsibilities for the continuous improvement of processes and products, whereas the development of new products and processes is still firmly kept in separate design units. As quality becomes of crucial importance, professional designers are increasingly used in assisting development projects with their particular insights.

In mass customization, the customer is brought into the design process by being offered the chance to put together a unique “personalized” combination of available standard components. Even in mass customization, the development of truly new products and processes remains separate from the actual production, but feedback from customer choices has an increasingly speedy and direct impact on product and process development efforts. Professional designers often become true members of product development teams.

ON THE EMERGENCE OF CO-CONFIGURATION WORK

In his ingenious film of 1967, Playtime, Jacques Tati followed in great detail the final steps of construction and the opening night of a restaurant. As the opening approaches, workmen are still finalizing various details of the physical structure. Already before the first guests arrive, some details begin to fall apart, and frantic efforts are made to fix them. As the evening progresses, there are increasingly dramatic breakdowns. Workmen, restaurant personnel, the architect, various customers, and accidental passers-by get involved in intricate schemes of repair and improvisation, dispersed in unexpected ways in time and space. It becomes evident that this restaurant will never be “finished”; the activities of serving and dining become saturated with simultaneous actions of coping with the falling apart and reconfiguration of the restaurant itself.

Tati envisioned something not unlike coconfiguration work, as defined by Victor and Boynton (1998). An observer characterizes the coconfiguration efforts she witnessed in the planning, design, and implementation of an information infrastructure for a city district as follows: “The actors are like blind players who come eagerly to the field in the middle of the game, attracted by shouting voices, not knowing who else are there and what the game is all about. There is no referee, so rules are made up in different parts of the field among those who happen to bump into one another. Some get tired and go home” (oral communication).

A critical prerequisite of coconfiguration is the creation of customer-intelligent products or services which adapt to the changing needs of the user:

The work of co-configuration involves building and sustaining a fully integrated system that can sense, respond, and adapt to the individual experience of the customer. When a firm does co-configuration work, it creates a product that can learn and adapt, but it also builds an ongoing relationship between each customer-product pair and the company. Doing mass customization requires designing a product at least once for each customer. This design process requires the company to sense and respond to the individual customer’s needs. But co-configuration work takes this relationship up one level—it brings the value of an intelligent and “adapting” product. The company then continues to work with this customer-product pair to make the product more responsive to each user. In this way, the customization work becomes continuous.... Unlike previous work, co-configuration work never results in a “finished” product. Instead, a living, growing network develops between customer, product, and company. (Victor & Boynton, 1998, p. 195)

We may provisionally define coconfiguration as an emerging, historically new type of work that has the following characteristics: (a) adaptive “customer-intelligent” products or services, or more typically integrated product-service combinations; (b) continuous relations of mutual exchange between customers, producers, and the product-service combinations; (c) ongoing configuration and customization of the product-service combination over lengthy periods of time; (d) active customer involvement and input into the configuration; (e) multiple collaborating producers that need to operate in networks within or between organizations; and (f) mutual learning from interactions between the parties involved in the configuration actions.

In other words, coconfiguration is more than just smart, adaptive products. “With the organization of work under coconfiguration, the customer becomes, in a sense, a real partner with the producer” (Victor & Boynton, 1998, p. 199). Coconfiguration typically also includes interdependency between multiple producers or providers forming a strategic alliance, supplier network, or other such pattern of partnership which collaboratively puts together and maintains a complex package which integrates material products and services and has a very long life cycle. Coconfiguration requires flexible “knotworking” in which no single actor has the sole, fixed authority—the center does not hold (Engeström, Engeström, & Vähäaho, 1999).

Coconfiguration is typically needed in divided multiactivity terrains, or multiorganizational fields, in which the different activity systems have critically important shared objects or customers but little evidence of productive collaboration across organizational boundaries. In such terrains, design needs to take shape as self-reflective renegotiation of collaborative relations and practices.

A precondition of successful coconfiguration work is dialog in which the parties rely on real-time feedback information on their activity. The interpretation, negotiation, and synthesizing of such information between the parties require dialogical and reflective knowledge tools as well as collaboratively constructed functional rules and infrastructures.

Although partially similar, the concept of coconfiguration must not be confused with the notion of coproduction, put forward by Normann (2001 ), who pointed out (p. 97) three aspects of co-production: customer participation (or “prosumption”), customer cooperation (or customer communities), and value constellations (or cooperation between providers). These characteristics correspond to the idea of coconfiguration, and Normann’s emphasis on customer communities actually enriches the concept of coconfiguration. The difference between the two concepts becomes manifest in his argument about time:

From being primarily sequential in time, they [co-productive relationships] tend—as a result of connectivity and interactivity—to become simultaneous, synchronous, and reciprocal. By this process we can compress time—we can, in fact, create time since we can package activities more densely into given time slots, thus liberating other time slots for other activities. And we can also proceed by occupying time slots that used to be “unproductive.” (p. 96)

Normann’s emphasis on compression of time is in line with the general postmodern argument about compression of time and space. In contrast, the idea of coconfiguration is based on analysis of specific historically new objects, namely customer-intelligent products and services which have very long half-lives and require constant collaborative reconfiguration, never resulting in a “finished product.” This means that the time perspective must be radically expanded, not just compressed.

The expansion of objects of work in coconfiguration happens along four dimensions. Social-spatial expansion means that a radically wider circle of activity systems is directly involved in the construction of the object. Temporal expansion means that the constant reconfiguration of the object requires a mastery of its history and a long-term plan for its future evolution— along with very quick improvisation of collaborative action when needed. Moral-ideological expansion means that responsibility and power are constantly redistributed and renegotiated among the participants. And systemic-developmental expansion means that seemingly singular or routine everyday actions are increasingly problematized and connected to their systemic consequences and developmental potentials.

In coconfiguration, “products” are to be understood as complex configurations of organizational arrangements, services, and technologies. Thus, product design, process design, and organization design become increasingly integrated, and management itself is penetrated by design language (Boland, 2004). Professional designers may in these conditions gain a strategic role as scouts, negotiators, and boundary-spanners who bring together previously separate activity systems and domains of expertise, facilitating the formation of expanded objects and novel partnerships.

EXPANSIVE DESIGN OF MEDICAL CARE FOR CHRONIC PATIENTS WITH MULTIPLE ILLNESSES

In Helsinki, the capital of Finland, 3.3% of the patients used 49.3% of all health care expenses in 1999. A total of 15.5% of patients used 78.2% of all resources. This is an example of the well-known “20/80” rule, implying that roughly 20% of patients in industrialized countries use roughly 80% of the resources.

Health care in a large city is typically a divided field of multiple, poorly coordinated activity systems, with historically formed hierarchical relations and turf tensions between them. Many of the patients who belong to the “20%” become so expensive because they have multiple serious chronic illnesses which cannot be dealt with by any single specialty alone. These patients often drift and bounce from one caregiver to another without anyone having an overview and overall responsibility for their care. Coconfiguration work is a strategic priority because the different caregivers and the patients need to learn to produce together well coordinated and highly adaptable long-term care trajectories.

The design challenge in this field is to construct a new, negotiated way of working in which patients and practitioners from different caregiver organizations and specialties will collaboratively plan and monitor the patient’s trajectory of care, taking joint responsibility for its overall progress. This is easier said than done.

The design of an entire new way of working across and between multiple activity systems is typically a task that may be best approached by generating a simple germ-cell concept of the foundational relations on which the new practice will be built. This in turn requires that the existing contradictions within and between the key activity systems are identified. These steps were accomplished in the winter of 1998 in an intervention project, Boundary Crossing Laboratory, which we conducted with approximately 60 representatives of the Children’s Hospital on the one hand and the local primary care health centers on the other hand. The resulting image of the contradictions may be summarized with the help of activity system models (see Fig. 1.3).

To make analytical sense of the situation, we need to look at the recent history of the activity systems involved. Since the late 1980s, in municipal primary care health centers, the personal doctor principle and multiprofessional teams have effectively increased the continuity of care, replacing the isolated visit with the long-term care relationship as the object of the practitioners’ work activity. The notion of care relationship has gradually become the key conceptual tool for planning and recording work in health centers.

A parallel development has taken place in Finnish hospitals. Hospitals grew bigger and more complicated in the postwar decades. Fragmentation by specialties led to complaints and was seen to be partially responsible for the rapidly rising costs of hospital care. In the late 1980s, hospitals began to design and implement critical paths or pathways for designated diseases or diagnostic groups.
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TOOLS:
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COMMUNITY: FAMILY MEMBERS, FRIENDS

PATIENT S FAMILY

FIG. 1.3. Contradictions in children’s health care in the Helsinki area (Engeström, 2001, p. 145).

Care relationships and critical paths respond to contradictions internal to the respective institutions. Care relationships are seen as away to conceptualize, document, and plan long-term interactions with a patient inside primary health care. Their virtue is that the patient can be seen as having multiple interacting problems and diagnoses that evolve over time; their limitation is that responsibility for the patient is practically suspended when the patient enters a hospital. Correspondingly, critical paths are constructed to give a normative sequence of procedures for dealing with a given disease or diagnosis. They do not help in dealing with patients with unclear and multiple diagnoses, and they tend to impose their disease-centered worldview even on primary care practitioners. Fundamentally, both care relationships and critical paths are linear and temporal constructions of the object. They have great difficulties in representing and guiding horizontal and sociospatial relations and interactions between care providers located in different institutions, including the patient and his or her family as the most important actors in care.

In both the hospital and the health center, a contradiction emerges between the increasingly important object of patients moving between primary care and hospital care, and the rule of cost-efficiency implemented in both activity systems. In Helsinki, the per capita expenditure on health care is clearly above national averages, largely due to the excessive use and high cost of services provided by the central university hospital of which the Children’s Hospital is a part. Thus, there is an aggravated tension between the primary care health center and the university hospital. Health centers in the Helsinki area are blaming the university hospital for high costs, whereas the university hospital criticizes health centers for excessive referrals and for not being able to take care of patients who do not necessarily need hospital care.

A contradiction also emerges between the new object (patients moving between primary care and hospital care) and the recently established tools, namely care relationships in primary care and critical paths in hospital work. Being linear-temporal and mainly focused on care inside the institution, these tools are inadequate for dealing with patients who have multiple simultaneous problems and parallel contacts to different institutions of care. In the activity system of the patient’s family, the contradiction is also between the complex object of multiple illnesses and the largely unavailable or unknown tools for mastering the object.

As concrete patient cases were discussed and different aspects of these contradictions were articulated in the Boundary Crossing Laboratory, we observed a shift among the participants from initial defensive postures toward a growing determination to do something about the situation. The determination was initially fuzzy: a need state (Bratus 8c Lishin, 1983), looking for an identifiable object and corresponding concept at which the energy could be directed:

Hospital physician: I kind of woke up when I was writing the minutes [of the preceding session].... What dawned on me concerning B [name of the patient in the case discussed] is, I mean, a central thing... for the mastery of the entire care. How will it be realized and what systems does it require? I think it was pretty good, when I went back through our discussion, I think one finds clear attempts at solving this. It is sort of a foundation, which we must erect for every patient.

Researcher: That seems to be a proposal for formulating the problem. What is ... or how do we want to solve it in B’s case? I mean, is it your idea that what we want to solve is the mastery of the entire care?

Hospital physician: I think it’s just that. I mean that we should have ... or specifically concerning these responsibilities and sharing of responsibility and of practical plans, and tying knots, well, we should have some kind of arrangement in place. Something that makes everyone aware of his or her place around this sick child and the family. (Excerpt 1 : Boundary Crossing Laboratory, Session 5)

Step by step, the idea of care agreement took shape as a “germ-cell” concept with the potential to resolve the contradictions. The practitioners formulated the idea with the help of a diagram (see Fig. 1.4). Subsequently, the model was enriched, tested in practice, and concretized in our next intervention project, where we used a method we called Implementation Laboratory (Engeström, Engeström, & Kerosuo, 2003).

The crucial point of the care agreement model is that at least the three key players of care—the patient, the health center general practitioner responsible for the patient, and the hospital specialist in charge of the patient’s care—negotiate an overall framework for the patient’s care for the next year. They sign a mutual agreement that obliges them to inform each other of any significant care events and changes in the plan.

In October 2002, the chief executive officers of the Helsinki-Uusimaa Hospital District and the Helsinki City Board of Health declared the care agreement model as an official framework for the coordination of the care of chronically ill patients in the Helsinki area. The administrative decision contains an algorithm, designed in the Implementation Laboratory, which describes the basic steps of this way of working (see Fig. 1.5).

CHARACTERISTICS OF EXPANSIVE INTERACTION DESIGN: INSTRUMENTALITIES AND ANCHORING

Expansive interaction design is oriented at complex configurations of people, organizational arrangements, and mediating technologies, including language, concepts, and patterns of discourse. This implies a shift from designing well-bounded singular products to designing tool constellations or instrumentalities.

A tool constellation or instrumentality is literally the toolkit needed in an activity.
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