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Abstract

This chapter surveys methods, techniques, and practicesin
Participatory Design (PD) that can lead to hybrid experiences —that is,
practices that take place neither in the workers' domain, nor in the
software professonas domain, but in an “in-between” region that shares
attributes of both the workers' space and the software professonals
gpace. Recent work in cultura theory clamsthat this “in-between”
region, or “third space,” is afertile environment in which participants can
combine diverse knowledges into new insights and plans for action, to
inform the needs of their organizations, inditutions, products, and
sarvices. Important attributes of third space experiences include
chdlenging assumptions, learning reciprocdly, and cregting new idess,
which emerge through negotiation and co-cregtion of identities, working
languages, understandings, and relationships, and polyvoca (many-
voiced) dialogues across and through differences. The chapter focuses on
participatory practices that share these attributes, including: Ste-sdlection
of PD work; workshops; story-collecting and story-telling through text,
photography, and drama; games for analysis and design; and the co-
creation of descriptive and functiond prototypes.

Introduction

Participatory design (PD) isa st of theories, practices, and studies related to end-
users as full participants in activities leading to software and hardware computer products
and computer-based activities (Greenbaum and Kyng, 1991; Muller and Kuhn, 1993;
Schuler and Namioka, 1993). Thefidd is extraordinarily diverse, drawing on fields such
as user-centered design, graphic design, software engineering, architecture, public policy,
psychology, anthropology, sociology, labor studies, communication studies, and political
science. Thisdiversty has not lent itsdf to asingle theory or paradigm of study or
approach to practice (Sater, 1998). Researchers and practitioners are brought together —
but are not necessarily brought into unity — by a pervasive concern for the knowledges,
voices, and/or rights of end-users, often within the context of software design and
development, or of other indtitutiond settings (e.g., workersin companies, corporations,
universities, hospitals, governments). Many researchers and practitionersin PD (but not
al) are motivated in part by abdief in the value of democracy to civic, educationd, and
commercid settings— avaue that can be seen in the strengthening of disempowered
groups (including workers), in the improvement of internal processes, and in the
combination of diverse knowledges to make better services and products.

PD began in an explicitly politica context, as part of the Scandinavian workplace
democracy movement (e.g., Ehn and Kyng, 1987; more recently, see Bjerknes and
Bratteteig, 1995; Beck, 1996). Early work took the form of experiments conducted by
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university researchersin dliances with organized labor (for historical overviews, see
Ehn, 1993; Levinger, 1998). Subsequent work supplemented the foundational
democratic motivation with aneed for combining complex knowledges for redigtic
design problems. Fowles (2000), for example, wrote of transforming the “symmetry of
ignorance’ (mutud incomprehension between designers and users) into acomplementary
“symmetry of knowledge’ through symmetries of participation and symmetries of
learning. Similarly, Holmstrom (1995) analyzed a“ gap in rationdities’ among
developers and users. Recently, PD has achieved a gatus as a useful commercid toal in
some sttings (eg., McLagan & Nd, 1995), with severd mgor and influentia
consultancies forming their business identities around participatory methods! This
overd| corporate and managerid “maingtreaming” of PD has been greeted by some with
enthusiasm, and by others with dismay.

This chapter primarily addresses methods, techniques, and practices in participatory
design, with modest anchoring of those practicesin theory. | will not repeat our recent
encyclopedic survey of participatory practices (Muller, Hadwanter, and Dayton, 1997).
Reather, | will pursue atrend within those practices that has shown the most growth during
the past five years, and | will motivate my interest in that trend through recent advances
inthe theory of cultura studies. | will focus on participatory practices that fal in the
hybrid redlm between the two distinct work domains of (a) software professonas and (b)
end-users. Following areview of work in the area of hybridity in culturd sudies, 1 will
argue tha thisin-between domain, or third space, isagood place to look for new ingghts
and understandings, and for syntheses of diverse knowledges into ideas for products and
work practices.

Outline of this Chapter

I will begin with abibliographic overview of maor participatory design resources. |
will then take a brief ook at the concept of hybridity from culturd studies. | will then
apply this concept to participatory design and to user-centered design, discussing aress
where the world of software professionds overlaps and hybridizes with the world of end-
users. | will argue that participatory design offers akind of generdized third space
within the fidd of user centered design, and | will describe a number of specific practices
within the field of participatory design that make good use of the qudities of the third
gpace. | will conclude with problems and challenges for the future.

Major Bibliographic Sources for Participatory Design
Theory, practice, and experience in participatory design have been published in a
series of conference proceedings and severa maor books.

Conference Series
Four important conference series have made mgor contributionsto PD:
Computers in Context. Three conferences have been held, at tenyear intervas, in the
Computers in Context series, most recently in 1995. Mgor papers from the
conferences have appeared as two influential books (Bjerknes, Ehn, & Kyng, 1987;
Kyng and Matthiessen, 1997).

1intheinterest of fairnessto other consultancies, | will not provide the names of commercial ventures.
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IRIS Conference (Information systems Research In Scandinavia). Theannud IRIS
conference series often include sessons and individua contributions on participatory
topics. Proceedings may be available through the IRIS Association, or on+line2.
Participatory Design Conference. The Participatory Design Conference has met on
even-numbered years since 1990. Proceedings are published by Computer
Professionds for Socid Responsibility (CPSR)3. Sdlected papers from most of the
conferences have appeared in edited volumes or speciad journd issues (e.g., Kensng
& Blomberg, 1998; Muller & Kuhn, 1993; Schuler & Namioka, 1993).
IFIP Conferences. A number of conferences and workshops(sponsored by IFIP
Technica Committee (TC) 9 have focused on selected topics within participatory
desgn—eg., Briefs, Ciborra, and Schneider (1983); Clement, Kolm, and Wagner
(1994); Docherty, Fuchs-Kittowski, Kolm, and Matthiessen (1987); Gartner and
Wagner (1995); and van den Bessdlaar, Clement, and Jaervinen (1991).4
Major papers, panels, and tutorials on participatory design have aso gppeared in the
CHI, CSCW, ECSCW, and DIS conference series, beginning as early as 1988
(Proceedings available through the Association for Computing Machineny®). A smdler
number of participatory contributions have appeared in Proceedings of the Usability
Professionals Associatiorf conference series, of the INTERACT conference series, and
of the Human Factors and Ergonomics Society conference series. Severd papers a the
Co-Designing 2000 Conference’ addressed participatory themes.

Books

In addition to the books cited above, mgjor collections of papers and/or chapters
related to participatory design appeared in Carroll’ s volume on scenarios in user
interaction (1995), Greenbaum’s and Kyng's Design at Work (1991), and Wixon's and
Ramey’ s collection of papers on fied-oriented methods (1996). Individua books that
have been influentid in the fidld include Badker’ s gpplication of activity theory to issues
of participation (1990), Ehn’s account of work-oriented design (1988), Suchman’'s
discussion of situated action (1987), and Beyer’s and Holtzblatt' s presentation of
contextua inquiry and contextua design (1998; see dso Holtzblait's chapter in this
book). Earlier influentid works include a series of books on socio-technicd theory and
practice by Mumford (e.g., 1983; Mumford & Henshall, 1979/1983), aswell as
Checkland's (1981) soft systems methodology. Noro and Imada (1991) developed a
hybrid ergonomic gpproach, involving participation and quaity programs, which has
been influentid around the Pacific rim.

Journals
Three journds have carried the greatest number of PD papers.

Scandinavian Journal of Information Systems3
Computer Supported Cooperative Work: The Journal of Collabor ative Computing®

2 http:/firisinformatik.gu.se/

3 www.cpsr.org.

4 http://www.ifip.or.at/. For TC 9, see http://www.ifip.or.at/bulletin/bulltcs/memtc09.htm
S www.acm.org

6 www.upassoc.org

7 http://vide.coventry.ac.uk/codesigning/

8 http://www.cs.auc.dk/~sjis/
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Human Computer |nteractionl0

Three pecid issues of Communications of the ACM have addressed participatory
topics. Muller and Kuhn (1993) edited a subset of papers from the 1992 Participatory
Design Conference; Suchman (1995) edited an issue concerned with issues of
representation in software work; and Madsen (1999) edited a set of papers comparing
Scandinavian and North American practices. Oneissue of the CPSR Newsletter provided
a st participatory practices and experiences from more margind domains (Muller, 1994).

Websites

Computer Professonds for Socid Responsibility maintains a set of PD resources at
http://mwww.cpsr.org/program/workplace/PD.html, including alist of PD-related websites
at http://Aww.cpsr.org/program/workplace/PD-resources.html.

Hybridity and the Third Space

This chapter is concerned with participatory methods that occur in the hybrid space
between software professionals and end-users. Why isthis hybrid space important?

Bhabha (1994) has made an influentid argument that the border or boundary region
between two domains — two spaces — is often aregion of overlap or hybridity —i.e, a
third space that contains an unpredictable and changing combination of attributes of each
of the two bordering spaces. His area of concern was colonization, in which some native
people find themsel ves caught between their own traditiona culture and the newly
imposed culture of the colonizers. Their continual negotiation and crestion of their
identities, as efforts of surviva, crestes anew hybrid or third culture (Bhabha, 1994; see
aso Lyotard, 1984) and even athird language (Bachmann-Medick, 1996).

Within this hybrid third space, the old assumptions of both the colonizers and the
colonized are open to question, challenge, reinterpretation, and refutation (Bhabha,
1994). Enhanced knowledge exchangeis possible, precisely because of those questions,
chdlenges, reinterpretations, and renegotiations (Bachmann-Medick, 1996). These
dialogues across differences and — more importantly — within differences are stronger
when engaged in by groups, emphasizing not only a shift from assumptions to reflections,
but dso from individuas to collectives (Carrillo, 2000).

Bhabha s conception has become highly influential. Bachmann-Medick (1996)
applied the concepts to trandation theory. Grenfell (1998) interpreted concepts of
hybridity in astudy of living-at-the-border in multicultural education settings. Evanoff
(2000) surveyed a number of theoretica applications of hybridity, from evolutionary
biology to congtructivist perspectives in sociology to democrétic responsesto
interculturd ethica disagreements. He explored formulations from multiple disciplines,
involving “third culture’ in interculturd ethics, “third perspective’ involving *dynamic
inbetweenness’ in Asian-Western exchanges, and a psychologica “third area’” in the
development of a“multicultura persondity.”

A summary of the dlaims relating to third spaces (or hybridity) appearsin Table 1.

9 http://www.wkap.nl/journal home.htm/
10 http://hci-journal .com/
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Table 1. Summary of Claims Relating to Third Spaces

Overlap between two (or more) different regions or fields (inbetweenness)
Margind to reference fidds
Nove to reference fields
Not “owned” by any reference field
Partaking of salected attributes of reference fields
Potentid dte of conflicts between/among reference fidds
Quedtioning and chdlenging of assumptions
Mutud learning
Synthesis of new ideas
Negotiation and (co-)creation of ...
Identities
Working language
Working assumptions and dynamics
Understandings
Relationships
Collective actions
Diadogues across and within differences (disciplines)
Polyvocality
What is considered to be data?
What are the rules of evidence?
How are conclusions drawn?

Reduced emphadsis on authority — increased emphasis oninterpretation
Reduced emphasis on individuaism — increased emphasis on collectivism
Heterogeneity as the norm

Hybridity and HCI
Within HCI, there have been many calsfor mutua or reciproca learning within
hybrid spaces (e.g., Badker et d., 1987, 1988; Druin, 1999; Druin et d., 2000; Ehn &
Sogren, 1991; Floyd, 1987; Kensing & Madsen, 1991; Mogensen & Trigg, 1992; Muller,
Wildman, & White, 1994; Mumford, 1983; Tschdigi et d., 1995). Beeson and Miskely
(2000) appeaed to the notion of hybridity (“heterotopid’) in describing workers who, like
colonized peoples, ded “in agpace which isnot their own,” (p. 2) taking limited and
opportunistic actions to preserve “ plurdity, dissent, and mord space” (p.1). Maher,
Simoff, and Gabridl (2000) described the cregtion of virtual design spaces for sharing
diverse perspectives. In an early formulation, Lanzara (1983) suggested that
[A] large part of the design process, epecidly in large-scale projects
and organizations involving severd actors, is not dedicated to andytical
work to achieve a solution but mostly to efforts at reconciling conflicting
[conceptud] frames or a trandating one frame into another. Much work
of the designer is... concerned with... defining collectively whet isthe
relevant problem, how to seeit.
Tscheligi et d. (1995), in apand on prototyping, considered that the “products’ of
prototyping include not only artifacts, but aso understandings, communications, and
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relaionships — atheme that was echoed in a more recent panel on modding (Kaindl et
al., 2001). Fanderclai (1995, 1996) captured a strong sense of possible new dynamics
and new learnings in ahybrid on-line space. Finally, Thackara (2000) based part of his
plenary address at CHI 2000 on the concept of the third space, providing a needed
hybridity to HCI studies.

Participatory Design as the Third Space in HCI

In this chapter, | want to extend the HCI andyses surveyed in the preceding
paragraphs, and make an analogy between Bhabha' s concept of two spaces, and the
problem of HCI methods to bridge between two spaces — the world of the software
professonds, and the world of the end-users (see also Muller, 1997a, 1997b). Each
world has its own knowledges and practices, each world has well-defined boundaries.
Movement from one world to the other is known to be difficult. We can seethis
difficulty manifested in our eaborate methods for requirements analysis, design, and
evadudion — and in the frequent failures to achieve products and services that meet users
needs and/or are successful in the marketplace.

Traditiond scientific practicein HCI has focused on instruments and interventions
that can aid in transferring information between the users' world and the software world.
Mogt of the traditiona methods are relatively one-directiond — e.g., we andyze the
requirements from the users, we ddliver asystem to the users, we collect usability data
from the users. While there are many specific practices for performing these operations,
reatively few of them involve two-way discussions, and fewer dtill afford opportunities
for the software professonasto be surprised —i.e., to learn something that we didn’t
know we needed to know.

The PD tradition has, from the outset, emphasized mutudity and reciprocity — often
in ahybrid space that enabled new relationships and understandings. Badker, Knudsen,
Kyng, Ehn, and Madsen (1988) made specific references to “the mutua vaidation of
diverse perspectives.” Floyd (1987) anadlyzed software practices into two paradigms,
which she termed product-oriented (focused on the computer artifact as an end in itself)
and process-oriented (focused on the human work process, with the computer artifact as
means to a human goa). In her advocacy of baancing these two paradigms, Hoyd noted
that the process-oriented paradigm required mutud learning among users and developers
(seeds0 Segdl & Snelling, 1996). Most of PD theories and practices require the
combination of multiple perspectives— in part, because complex human problems require
multiple disciplines (e.g., Software expertise and work-domain expertise) for good
solutions (e.g., Fowles, 2000; Holmstrém, 1995), and in part because the workplace
democracy tradition requiresthat al of the interested parties (in the States, we would say
“gakeholders’) should have avoice in congructing solutions (e.g., Ehn & Kyng, 1987).

Participatory Design Contains Its Own Third Space

The preceding argument — that PD serves as akind of third space to HCI — might be
interesting, but is hardly worth a chapter in a handbook. | now turn to the question of
hybridity in methods within the field of PD itsdlf.

In their “tools for the toolbox” approach, Kensing and Munk-Madsen (1993)
developed ataxonomy to andyze about thirty participatory methods (see dso Kensing,
Simonsen, & Badker, 1996; and, in independent convergences on the same éttribute, see
Gjersvik & Hepsg, 1998; Luck, 2000; Reid and Reed, 2000). Thefirst dimension of their
taxonomy contrasted abstract methods (suitable for a software professiona’s
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organization) with concrete methods (suitable for work with end-users).1l Muller et d.
(1993, 1997) elaborated on this taxonomic dimension by asking whose work domain
served as the basis for the method (in the States, we would cdl this amatter of “turf,” as
in“on whose turf did the work take place?’). At the abstract end of the continuum, the
users have to enter the world of the software professonas in order to participate — e.g.,
rapid prototyping (Granbak, 1989) and quality improvement (Braa, 1996). At the
concrete end of the continuum, the software professionas have to enter the world of the
usersin order to participate — e.g., ethnography (Blomberg, Giacomi, Mosher, &
Swenton-Wall, 1993; Crabtree, 1998; Orr and Crowfoot, 1992; Suchman & Trigg, 1991,
see dso Blomberg, Burrdl, & Guest in this book), on-going tailoring during usage
(Henderson & Kyng, 1991; MacL ean, Carter, Lovstrand, & Moran, 1990), and end-user
“desgn” by purchasing software for small companies (Krabbe & Wetzel, 1998;
Raobertson, 1996, 1998).

For the purposes of this chapter, we can now ask: What about the practices that did
not occur & the abstract or concrete end-points of the continuum? What about the
practices in between? These practices turn out to occur in an uncertain, ambiguous,
overlapping disciplinary domain that does not “belong” to ether the software
professonds or the end-users (i.e., these practices occur in neither the users' turf nor the
software professonas turf). The practicesin between the extremes are hybrid practices,
and condtitute the third space of participatory design. Aswe explore hybrid methods that
occur in this third space, we can look for HCI anadogies of the attributes and advantages
that were listed for Third Space studiesin Table 1.

Third Space: Negotiation, Shared Construction, and

Collective Discovery in PD and HCI

In this, the main section of the chapter, | will describe a diversity of participatory
design techniques, methods, and practices that provide hybrid experiences or that operate
in intermediate, third spacesin HCI. Because my themeis hybridity, | have organized
these descriptions in terms strategies and moves that introduce novelty, ambiguity, and
renewed awareness of posshilities, occurring at the margins of exiding fields or
disciplines (see Table 1). In severd cases, asingle report may fall into severd categories.
For example, Ehn and S6gren (1991) conducted aworkshop (see “Workshops’) in which
a story-telling method (see “ Stories’) provided a space in which people negotiated the
naming and defining of workplace activities (see “Language’). | hope that the Strategies
and moves of the PD practitioners and researchers will become clear, despite the multiple
views onto individud reports.
Sitings

One of the Smplest parameters that can be manipulated to influence hybridity isthe
ste of thework. At firdt, this gppearsto be asmpleissue. AsRobins (1999) says,
“There are two approaches to participatory desgn: 1. Bring the designersto the
workplace. 2. Bring the workersto the design room.” This binary choice reflectsthe
taxonomic digtinctionsthet | reviewed above. However, even within the binary choice,
the sdlection of the site can be important. Fowles (2000), in a discussion of participatory
architecturd practice, provides an ingght that can apply aswel for HCI: “If possble],]

11 Their second dimension was of lessinterest for the purposes of this chapter.
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design workshops should be located in the locdity of the participating group and in the
School of Architecture. Bringing the public into the School helps to de-mydify the
professon, and taking students in the community furthers their understanding of the
problem and its context” (p. 65). Pedersen and Buur (2000), in their work on industrial
gtes, agree (itdicsin the origind):

When collaborating with usersin our design environment (e.g., a
meeting space at the company), we can invite anumber of users from
different plants and learn from hearing them exchange work
experiences... Beingin aforeign environment (and with other users),
users will tend to take a more generd view of things.

When collaborating with usersin their work context, userstend to fed
more at ease as they are on their home ground — we are the visitors. Tools
and environment are physicaly present and easy to refer to. This makes
for a conversation grounded in concrete and specific work experiences.

The ideawas born to create a type of design event with activitiesin
both environments and with two sets of resources to support design
collaboration.

In our study of telephone operators work, we held our sessons at operator service
offices and in research offices (Muller et d., 1995a). The work Ste meetings had the
advantages of easy access to equipment on which we could demonstrate or experiment.
During those mesetings, we had a sense of being strongly tied to practice. The research
Ste meetings were less tied to specific practices, and had a tendency to lead to more
innovative ideas. Perhaps more subtly, the two different Sites enfranchised different
margind participants. At the work ste, it was easy to bring in additional work-domain
experts (mostly trainers and procedures experts): They became adjunct members of the
core andysis team for the duration of those meetings, and they became resources for the
core team afterwards. At the research ste, it was easy to bring in more technology
experts, aswdl asthe graduate students who later performed data andlyss. The research
Ste mestings became an occasion of enfranchisement, contribution, and early
commitment for these additiona actors. Both core and adjunct members became authors
of our report (Muller et d., 1995a).

Brandt and Grunnet (2000) aso considered site selection in their Smart Tool and
Dynabook projects, which were concerned with working conditions in the office and in
the home, respectively. Inthe Smart Tool case, they conducted dramatic scenariosin the
project designers environment. In the Dynabook case, they asked people a home to
cregte and enact scenarios in their own living aress.

Third Space. Intermsof hybridity, the sdection of site can be a ddliberate Strategy to
introduce new experiences and perspectives to one or more partiesin the design process —
a de-centering move that can bring people into positions of ambiguity, renegotiation of
assumptions, and increased exposure to heterogeneity. Returning to Bhabha s origina
argument, Ste sdection initidly gppears to be amatter of moving across the boundary
between different work cultures, rather than living within the boundary. However, the
use of common design practices across sites makes those practices (and the membership
of the design group) into akind of movable third space. The practices and the group
membership become stable features that persst across multiple Stes. At the sametime,
the practices, and even the membership, grow and evolve with exposure to new sites and
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new understandings. In these ways, the practices become an evolutionary embodiment of
the knowledge of the learnings of the group (e.g., Floyd, 1987; Muller, 1997a).
Claimed Benefits. What have practitioners gained through sSte sdection, within this
dellberetely hybrid-oriented work area? Several themes emerge:
Improved learning and understandlng Fowles (2000) described a move from a
“symmetry of ignorance’ toward a* symmetry of knowledge’ as diverse parties
educated one another through a*“ symmetry of learning” — and even akind of
“transformation” through exposure to new idess. Brandt and Grunnet (2000),
Pedersen and Buur (2000), and Muller et a. (1995b) aso claimed that the selection of
steled to the strengthening of the voices that were comfortable a each ste.
Greater ownership. Petersen and Buur (2000) noted that their procedures
strengthened user involvement in their project. Fowles (2000) and Muller (1995b;
see dso Muller, Wildman, & White, 1994) make specific reference to increasesin
commitment and ownership of the evolving knowledge and design of the group.

Workshops

Workshops may serve as another aternative to the two “ standard” sitesthat most of
usthink about. In PD, workshops are usudly held to help diverse parties
(“stakeholders’) communicate and commit to shared god's, strategies, and outcomes
(e.g., andyses, designs, and evauations, aswell as workplace-change objectives).
Workshops are often held at Stesthat arein a sense neutrd — they are not part of the
software professonas workplace, and they are not part of the workers workplace.

More importantly, workshops usudly introduce novel procedures that are not part of
conventiona working practices. These novel procedures take people outside of their
familiar knowledges and activities, and must be negotiated and collectively defined by
the participants. Workshops are thus akind of hybrid or third space, in which diverse
parties communicate in a mutudity of unfamiliarity, and must create shared knowledges
and even the procedures for devel oping those shared knowledges.

The best-known workshop format in PD is the Future Workshop (e.g., Kensing and
Madsen, 1991), whose overal framework proceeds through three stages. Critiquing the
present; Envisioning thefuture, Implementing — moving from the present to the future,
These three activitiesinvolve participants in new perspectives on their work, and help to
develop new concepts and new initiatives.

Sanders (2000) described afamily of “generative tools,” activitiesthat are sdlectively
combined into Strategic Design Workshops, under an overdl conceptud strategy thet
combines market research (“what people say”), ethnography (“what people do”), and
participatory design (“what people make’). Activities include the congtruction of
collages focused on thinking (e.g., “how do you expect your work to change in the
future?’), mapping (e.g., laying out an envisoned work area on paper), feding (“use
pictures and words to show a health-related experience in your past”), and storytdlling
(see“Stories’ and “Making Descriptive Artifacts” below). Dandavate, Steiner, and
William (2000) provided a case study of Sanders method.

In adifferent setting, Buur, Binder, and Brandt (2000) developed aworkshop in
which workers carried a mock-up of a proposed new device (see “Making Non
Functiond Artifects,” below) through an indudtrid plant, recording how it would be used.
They then acted out a five-minute video scenario (see “Dramas,” below), which they
subsequently presented to other, smilar worker teams in aworkshop.
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Cameron (1998), too, faced a different setting and problem, and chose aworkshop
solution. This project dedt with safety issuesin urban design in Bdtimore and — like the
METRAC program in Toronto (Nisonen, 1994) — invited community membersto
contribute their domain expertise as people who lived with safety issues on an every-day
basis. Cameron provided amanua, based on a professionaly-developed set of safety
guiddines. Community members became community organizers, bringing the project
topic and the proposed guidelines to their own congtituencies. Two additiona workshops
refined the safety audit information from the congtituencies, selected priority issuesto fix,
and adopted an action plan. Cameron observed that,

One of the successful aspects of the Design for Safety workshop is that
it provided aforum for adiverse group of people to productively discuss
common problems and work through shared solutions and consensus. The
workshops aso showed that crime and safety were not solely the
respongbility of the police, but that public works employees, traffic
engineers, and especidly resdents must work together to envison aswell
as carry out the plan... Requiring that residents share the workshop
information a community association meetings further asssted the
transfer of respongibility from the workshop into the neighborhood.

Third Space. The variousworkshop approaches have several commondlities. Each
workshop brings together diverse participants to do common work, to produce common
outcomes, and to develop aplan of joint action. They are thus opportunities that require
mutua education, negotiation, creation of understanding, and development of shared
commitments. Each workshop takes place in an atmosphere and (often) in astethat is
not “native’ to any of the participants. Thus, dl of the participants are at a disadvantage
of being outside of their own familiar settings, and they must work together to define
their new circumstances and reationships. The combination of diverse voices leadsto
syntheses of perspectives and knowledges.

Claimed Benefits. Advantages clamed for these experiencesin hybridity include:

Development of new concepts that have direct, practica value for product design

(Dandavate, Steiner, & William, 2000; Kensing and Madsen, 1991; Sanders, 2000) or

for community action (Cameron, 1998)

Engagement oOf the interested parties (“ stakeholders’) in the process and outcome of

the workshop

Combinations of different people’s ideas into unified concepts

Stories

Stories and storytelling have played amgjor role in ethnographic work since before
therewas afidd cdled “HCI” (for review, see Crabtree, 1998; Suchman & Trigg, 1991;
see dso Blomberg, Burrdl, & Guest in this book). Stories have dso had an important
history in HCI (see Carroll, 1995; Erickson, 1996; Muller, 1999a; see also Carrall’s
chapter in thisbook). | will not attempt to review these areas. Rather, | will focus on
those aspects of story-collecting and story-tdlling that involve the congruction of third
gpaces and hybridity.

Storiesin participatory work may function in a least three ways. Firg, they may be
used astriggers for conversation, analysis, or feedback (Salvador and Howells, 1998;
Savador & Sato, 1998, 1999). Second, they may be told by end- users as part of ther
contribution to the knowledges required for understanding product or service
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opportunities and for specifying what products or services should do (Brandt & Grunnet,
2000; Lafreniére, 1996; Muller, 2001; Muller et d., 1995b; Noble & Robinson, 2000;
Patton, 2000; Sanders, 2000; Tschudy, Dykstra- Erickson, & Holloway, 1994). Third,
they may be used by design teams to present their concept of what a designed service or
product will do, how it will be used, and what changes will occur as aresult (Druin,

1999; Druin et a., 2000; Ehn & Kyng, 1991; Ehn & Sj6gren, 1986, 1991; Gruen, 2001;
Muller, Wildman, and White, 1994; Sanders, 2000).

Beeson and Miskelly (1998, 2000) used hypermedia technologies to enable
communitiesto tell their own stories, with the intention that “ plurdity, dissent, and mord
gpace can be preserved” (Beeson & Miskely, 2000, p. 1). They were concerned to alow
multiple authors to re-use community materids sdlectively, teling different sories within
acommon context. The different accounts were organized according to themes, and laid
out spatidly on the image of afictitiousidand for navigation by end-users.

Their work entered severd areas or aspects of hybridity. Firdt, the authors of the
dories (i.e, community members) were using hypermedia technology for the first time,
and were thusin the role of learners, even while they were the owners of the stories, and
were thus in the role of experts. Second, the authors wrote from their own perspectives,
which were sometimes in strong conflict with one another. Third, the authors could make
use of one anothers materids, effectivdly moving away from sngle-author narratives
and into akind of collaborative collage of materids, which conveyed interlinked stories.
Fourth, just as the community members were negotiating and defining their roles as
learner-experts, the software professional S'researchers were negotiating and defining
their roles as experts-facilitators- sudents.

A second line of practice and research has emphasized end-users telling their Sories
using a system of paper-and-pencil, card-like templates. The earliest verson wasthe
Collaborative Andysis of Requirements and Design (CARD) technique of Tudor, Muller,
Dayton, and Root (1993), later developed into a more genera tool in Muller et d.
(1995b) and further refined in Muller (2001). Lafreniére (1996) developed ardated
practice, Collaborative Users Task Andlysis (CUTA), repairing some of the deficits of
CARD for his sgttings. Tschudy, Dykstra- Erickson, and Holloway (1994) developed
their own highly visua verson, PictureCARD, for asetting in which they had no
language in common with the users whose stories they wished to understand.

The card- based practices used pieces of cardboard about the size of playing cards.
Each card represented a component of the user’ swork or life activities, induding user
interface events (i.e., screen shots), socia events (conversations, meetings) and cognitive,
motivationd, and affective events (e.g., the gpplication of skill, the formation of goads or
srategies, surprises and breakdowns, evauations of work practices). The cards were
used by diverse teamsin analys's, design, and evauation of work and technology.
Because the cards were nove object to dl the participants, they occasioned third-space
guestionings and negotiations, resulting in new shared understandings and co-
congtructions. Often, teams used the cards to prepare akind of storyboard, narrating the
flow of work and technology use and annotating or innovating cards to describe that
work. The resulting posters formed narratives of the work that were demonstrated to be
understandable to end-users, corporate officers, and software professionas, and which
led to indghts and decisions of large commercid vaue (see Sanders, 2000, for a
differently- constructed example of storyboard posters to describe work).

Participatory Design -11- Michael Muller



Druin (1999; Druin et d., 2000) pursued athird line of storytelling research and
practice, with children as design partners in ateam that also included computer scientists,
graphic designers, and psychologists (for other participatory work with children, see
Sanders, 2000; Sanders and Nutter, 1994). Their purpose was to envision new
technologies and practices in children’s use of computers and related devices. They used
both or+line storyboarding techniques and the consiruction of prototypes of spacesin
which the jointly-authored stories could be performed. Thiswork kept everyone learning
from everyone e se — children learning about technologies and the storyboarding
environment, adults learning about children’s views and other adults expertises, and
everyone negotiating the meaning of new technologica and narrative ideas, aswell as
ther implementations.

So far, this section has addressed primarily the acquisition of Stories. But stories are
aso for tdling to others. Sanders (2000) described the construction of storyboards based
on users experiences. Gruen (2000, 2001) described guidelines and practices through
which adiverse team could begin with a concept, and then could craft a convincing and
engaging sory around it. Sanders and Gruen’s procedures led to hybrid experiences, in
the sense that few software professionals or end-users think in terms of story-congtruction
or rubricsfor effective fictions.

Third Space. Story-collecting and story-tdling generaly require akind of third space
inwhich to occur. Beeson and Miskdly (1998, 2000) were specifically concerned to
create a new space for story-writing and story-reading, and to maintain some of the most
important aspects of third spaces in that new space —i.e., preservation and expression of
new meanings, reationships, conflicts, multiple perspectives, and “ heterotopia” The
three card-based practices use unfamiliar media (the cards), and made those media centra
to the team’ s activities, thus requiring conscious attention to shared conceptudizing and
defining of those media, as well as the creation of new mediawhen needed. Druin and
colleagues created new software environments and new devicesto craft and implement
dories of futuristic technologes. Findly, Gruen engeged diverse teamsin new roles as
story-writers, guided by expert-derived guiddines, in the writing of professonaly-
structured and professondly- paced stories for organizationa or commercid use.

Claimed Benefits. The story-collecting and story-telling practices are diverse, and
serve multiple purposes. A brief summary of the clams of their vaue to projects and
productsis asfollows:

- Articulation and preservation of adiverse community’s views (Beeson & Miskelly,

1998, 2000)

Practical application to work andysis, task analyss, new technology innovation, and

usability evauation in commercidly important products and services (Gruen, 2000,

2001; Lafreniére, 1996; Muller, 2001; Muller et a., 1995b; Sanders, 2000; Tudor et

a., 1993; Tschudy et d., 1994)

Co-creation of new ideas and children’s articulation and self-advocacy (Druin, 1999,

Druin et d., 2000)

Photographs

There are many waysto tell stories. One gpproach that has informed recent PD work
isend-user photography. Patton (2000) notes that both (&) taking pictures and (b)
organizing pictures into abums are, of course, familiar activitiesto most peoplein
affluent countries. These activities dlow end-users to enter into akind of native
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ethnography, documenting their own lives. In keegping with the issues raised in the
preceding “Stories’ section, it isimportant that the informants themselves (the end-users)
control both the camera and the sdection of images (see Bolton, 1989, for a set of
discussions of the uses and abuses of documentary photography). They thus become both
authors and subjects of photographic accounts of their activities. Thisdud roleleadsto
one kind of hybridity, in which the photographic activities partake of both the world of
common socid life, and the world of documenting and reporting on working conditions.

In an exploration of products for mobile knowledge workers, Dandavate, Steiner, and
William (2000) smilarly asked their informants to take pictures as part of a
documentation of the working lives. Inther study, informants were dso invited to
congtruct collages of their working lives, selectively re-using the photographs (among
other graphica items) in those collages. The collages were, in effect, one type of
interpretation by the photographers of their own photographs. Similarly to Patton’s work,
Dandavate et d. asked their informants to go out of their conventiona professiona roles
as office workers (but well within their roles as members of an affluent culture) in the
activity of taking the photographs. Dandavate et d. asked their informants to go even
further out of role, through the construction of the collages based on their photographs,
and the interpretation of the collages. The activities were thus margind, partaking of
atributes of informd life and professond life, of familiar and unfamiliar activities
They concluded that the photographic work led to new learnings and understandings that
had not been accessible through observationd studies, as well as a stronger sense of
ownership by their informantsin the outcome of the study.

Noble and Robinson (2000) formed an dliance between an undergraduate design
cass at Massey University and a union of low-status service workers, developing
photodocumentaries of service work. The photographs served as akind of hybrid
boundary object (Star & Griesemer, 1989) — for the students, the photographs were
composed artifacts of design, while for the union members, the photographs were
common and casudly-produced snapshots. Discussions between union members and
students were rich, conflicted, and productive, as they negotiated the status and meaning
of these hybrid objects. These discussions— and the exhibits and posters that they
produced (i.e., the collective actions of the sudents and the union members) — could not
have been successful without mutua learning and congtruction of new understandings.

Third Space. End-user photography is an interesting case of hybridity and the
production of third spaces. Photography isagood example of an “in-between” medium —
onethat is part of many people’ sinforma lives (Dandavate et d., 2000; Noble &
Rohbinson, 2000; Patton, 2000), but that is dso an intensively studied medium of
communication and argumentation (Bolton, 1989; Noble & Robinson, 2000).
Photography occurs at the margin of most people' s work, and yet can easily be
incorporated into their work.

The resulting photographs in these projects have attributes of their dua worlds —they
are patidly informa and quotidian, and partidly forma and documentary. Discussions
around the photographs, and combination of the photographs into photo-narretives
(Patton, 2000) or collages (Dandavate et d., 2000) can lead to mutud learning and new
ideas, particularly through the inclusion of the voices of the photographers, the viewers,
and especidly the people depicted in the photographs (Noble & Robinson, 2000).
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Claimed Benefits. The use of end-user photographs appears to be new and
experimental, and there are few strongly-supported clams of benefits. Informa clams of
successand  contribution include the following:

Richer, contextualized communication medium between end-users and designers (in

some cases, the designers were not, themsalves, software professionals)

Stronger engagement Of designerswith end-users worlds

Enhanced sharing Of views and needs among end-users, leading to stronger

articulation by them as a collective voice

Dramas

Drama provides another way to tell stories— in the form of theetre or of video. One
of the important tensons with regard to dramain PD is the question of whether the drama
is congdered afinished piece, or achangeable work-in-progress.

Many PD drama- practitioners make reference to Boa’ s Thestre of the Oppressed
(Boal, 1974/1992). Bod described theatricd techniques whose purpose was explicitly to
help agroup or acommunity find its voice(s) and articulate its position(s). The most
influentia of Bod’ sideas was his Forum Theatire, in which a group of non-professond
actors performs askit in front of an audience of interested parties. The outcome of the
kit is consistent with current events and trends — often to the dissatisfaction of the
audience. Theaudienceisthen invited to become authors and directors of the drama,
changing it until they approve of the outcome.

A second technique of interest involves the staging of atableau (or a“frozen image,”
in Brandt & Grunnet, 2000), in which agroup of non-professond actors positions its
members as if they had been stopped in the middle of aplay. Each member can tdl what
gheisdoing, thinking, planning, and hoping.

Forum Thegatre was used informaly in the UTOPIA project and other early
Scandinavian research efforts (Ehn & Kyng, 1991; Ehn & Sdgren, 1991), addressing the
guestion of new technologies in newspaper production. Changes in work patterns and
work-group relations were acted out by software professondsin the end-users
workplace, using cardboard and plywood prototypes, in anticipation of new technologies.
The workers served as the audience, and critiqued the envisoned work activities and
working arrangements. The dramawas carried out iteratively, with changes, until it was
more supportive of the skilled work of the people in the affected job titles. The
researchers made repested vists with more detailed prototypes, again using the vehicle of
a changeable drama, to continue the design dialogue with the workers. Thiswork was
widdy credited with protecting skilled work from ingppropriate autometion, leading to a
product that increased productivity while taking full advantage of workers kills.

Brandt and Grunnet (2000) made a more formal use of Bod’ s Forum Thesatre and
“frozen images’ in the two projects described above (* Sitings’). Working with
refrigeration techniciansin the Smart Tool project, they and the technicians enacted work
dramas and tableaux around four fictitious workers, leading to indgghts about the
technicians work and the technologica possibilities for enhanced support of that work.
Here isadescription of one use of Forum Thegtre:

[T]he stage was constructed of cardboard boxes which in a stylized
way served as... the different locations in the scenario. At first the service
mechanics sat as an audience and watched the play. After thefirgt
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showing of the “performance’ the refrigeration technicians were asked to
comment and discuss the dramatized scenario critically...

Therole of the refrigeration technicians changed from being a passve
audience into being directors with an expert knowledge. The users
recognized the Situations shown in the dramatized scenario... Because of
the openness of the scenario therewas alot of “holes’ to befilled out. For
ingtance, one... technician explained that he preferred to solve the
problems himsdf indead of caling hisboss Thisinformation meant that
the Smart Tool should be able to help him solve his problems while being
inhiscar... Another [technician] wanted to have persona information that
his boss was not allowed... [to] access... (p. 14)

Incidents were andyzed through tableaux. The designers positioned themsdvesin
the “frozen image’ of the work sSituation, and then led a discusson of (&) the work
activities that were captured in the stopped action, and (b) the work relationsin which
each particular tableau was embedded.

Muller, Wildman, and White (1994) presented a related tutorial demondiration piece
cdled Interface Thesetre, with the stated god of engaging a very large number of
interested partiesin areview of requirements and designs— eg., in an auditorium. In
Interface Theaire, software professionals acted out a user interface “look and fed” using
atheatrica stage as the screen, with each actor playing the role of a concrete interface
component (e.g., Kim the Cursor, Marty the Menubar, Dana the Did oguebox).

Pedersen and Buur (2000; see dso Buur, Binder, & Brandt, 2000), following
previous work of Binder (1999), collaborated with industrial workers to make videos
showing proposed new work practices and technologies. After a collaborative andyss of
the work (see” Games,” below), workers acted out their new ideas and took control of
which action sequences were captured on video for subsequent explanation to other
workers and management.

Y oung (1992) made a participatory verson of Verteney's (1989) method of video
prototyping. In Vertelney’'s approach, the designer constructed a stop-action animation
of the gppearance and dynamics of a user interface, using paper and pencil materias (see
“Low Tech Prototypes,” below) to draw Ul components. The components were placed
under avideo camera, and the designer moved the components as they would occur in a
software interface. When an event occurred (e.g., a pull-down menu, or a pop-up
dialoguebox), the designer stopped the camera, placed the new Ul component on under
the camera, and then continued recording. Y oung's innovation was to include users as
crafters of Ul components and as directors of the animated events.

Findly, Salvador and Sato (1998, 1999) used acted-out dramas as triggers for
questionsin a setting Smilar to afocus group.

While dl of these practices are |loosdly tied together through the use of drama, there
are important contrasts. One important dimension of difference is the extent to which the
dramaisimprovised in the Stuation, or scripted in advance. Bod'’ s techniques make a
crucid use of improvisation by the user-audience, to change the action and outcome of
the drama. Thistheme is most clearly seen in the work of Brandt and Grunnet (2000),
Ehn and S§6gren (1986, 1991), and Muller et a. (1994).

Y oung' swork (1992) takes an intermediate position. Users contribute to the creation
of Young's video prototypes, and can influence the prototype during its production.
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However, once the prototype has been completed, the video itsef isrdatively fixed an
unchangeable, unless the participants return to the cameras and paper-and- pencil
materiasto craft anew video. Similarly, Buur and colleagues aided usersin condructing
relatively unchangesble video descriptions.

At the opposite extreme is the work of Salvador and colleagues (Salvador and
Howells, 1988; Salvador and Sato, 1998, 1999). Their work uses live dramas as points of
departure for discussions with the audience. Their dramas come from the software
professonasto the users, and are left relatively unchanged. The point of the dramasin
their work isto trigger discussons, and a critical success component of those discussons
isthat the actors are members of the discussion, and can engage with the end- users about
their characters thoughts and actions.

Third Space. Taken asasomewhat diverse participatory genre, the dramatic
gpproaches provide many of the aspects of hybridity reviewed in the culturd studies
introduction to this chapter. Drama brings a strong overlap of the world of end-users and
the world of software developers, showing concrete projections of ideas from one world
into the other world — and, in most uses, dlowing modification of thoseidess. Dramaiis
margind to the work domains of most software professionals and most end-users, and
thus moves dl parties into an ambiguous area where they must negotiate meaning and
collaboratively condruct their understandings. Agreements, conflicts, and new ideas can
emerge as their multiple voices and perspectives are articulated through thisrich
communication medium.

Claimed Benefits. Similarly to end-user photography, most of the theatrica work has
the fed of experimentation. It isdifficult to find clear Satements of advantages or
benefits of these practices (see “Conclusions,” below). In generd, practitioners and
researchers made the following dams:

- Building bridges between the worlds of software professonals and users

Enhancing communication through the use of embodied (i.e., acted-out) experience

and through contextudized narratives

Engaging small and large audiences through direct or actor-mediated participation in

shaping the drama (influencing the usage and design of the technology)

Increasing designers’ empathy for users and their work

Simulating use of not-yet-developed tools and technologies (“dream tools,” Brandt &

Grunnet, 2000) to explore new possibilities

Fuller understanding by focus group members, leading to a more informed discussion

Games

From theory to practice, the concept of games has had an important influencein
participatory methods and techniques. Ehn'stheoretical work emphasized the
negotiation of language games in the course of bringing diverse perspectives together in
participatory design (Ehn, 1988; for gpplications of this theory, see Ehn and Kyng, 1991;
Ehn and §ogren, 1986, 1991). In thisview, part of the work of a heterogeneous group is
to understand how to communicate with one another — and of course communication isn't
redly possble on a grict vocabulary bas's, but requires an understanding of the
per spectives and disciplinary cultures behind the words (Bachmann-Medick, 1996;
Muller, 1997a, 1997b, 1999b). Thus, the work of heterogeneous teamsis, in part, the
“mutud validetion of diverse perspectives’ that Badker et a. (1988) advocated.
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Games have aso been an important concept in designing practices, with the
convergent strategies of enhanced teamwork and democratic work practices within the
team. We explained the concepts as follows (Muller, Wildman, & White, 1994):

When properly chosen, games can serve aslevders, in at least two
ways. First, games are generally outside of most workers jobs and tasks.
They are therefore less likely to gppear to be "owned" by one worker, at
the expense of the dienation of the non-owners. Second,... [PD] games...
arelikely to be novel to most or dl of the participants. Design group
members are more likely to learn games at the same rate, without large
differences in learning due to rank, authority, or background... Thisin
turn can lead to greater sharing of idess...

In addition, games... can help groups of people to cohere together
[and] communicate better. One of the purposes of gamesis enjoyment --
of sdf and others -- and this can both leaven a project and build
commitment among project personnd. (pp. 62-63)

Derived from Ehn’s (1988) theoretica foundation, Ehn and §ogren (1986, 1991; see
also Badker, Granbak, & Kyng, 1993) adopted a “ design-by-playing” approach,
mtroduclng severd gamesinto PD practice:

Carpentopoly, a board game concerned with business issues in the carpentry indudtry.

Specification Game, a Scenario-based game based on a set of “Stuation cards,” each

of which described aworkplace stuation. Players (members of the heterogeneous

andysis/design team) took turns drawing a card and leading the discussion of the
work situation described on the card.

Layout Kit, agame of floor-plans and equipment symbols, for aworkers' view of how

the shop floor should be redesigned (see aso Horgan, Joroff, Porter, & Schon, 1998).

Organization Kit and Desktop Publishing Game, apart of the UTOPIA project (Ehn &

Kyng, 1991), in which cardsiillustrating components of work or outcomes of work

were placed on posters, with annotations.

Petersen and Buur (2000) extended the Layout Kit in new ways. Collaborating with
workers at Danfoss, they jointly created a board game for laying out new technologiesin
an indudrid plant:

A map of the plant layout served as the game board... Foam piecesin
different colors and shapes worked as game pieces for the team to attach
meaning to..... Often, in the beginning of the game, the placement of the
piece was only accepted when touched by almost everybody.... The
participants were forced to judtify the placement, which fostered a fruitful
didogue about godss, intentions, benefits, and effects. People were asking
each other such things as... “what if we change this?’, “on our plant we
do this, because...”, “would you benefit from this?’.

The games became the foundation of the videos produced in collaboration with the
workers (described above in “Dramas’).

Buur, Binder, and Brandt (2000) extended the Specification Game, making agame
from the outcome of a participatory ethnographic analysis of work a an industrid plant.
They firgt collected video observations from work activities, and developed a set of 60-70
video excerpts for further discusson. They next congtructed a set of cards, one for each
video excerpt, with a gill-frame image from the video displayed on each card. Game
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participants then grouped these 60-70 cards into thematic clusters, organized their
clusters, and analyzed the subsets of actions in each cluster (for arelated non-game
technique, see afinity diagramming in Beyer & Holtzblatt, 1998).

We took the concept of games in a different direction, for use in non-Scandinavian
workplaces, by introducing severd new games (Muller, Wildman, & White, 1994):

CARD, acard game for laying out and/or critiquing an existing or proposed

work/ectivity flow (see “Stories,” above)

PICTIVE, a paper-and-pencil game for detailed screen design (Muller et d., 1995b)

Icon Design Game, aguessing game for innovating new ideas for icons (this game

assumes subsequent refinement by a graphic designer)

Interface Theatre, for design reviews with very large groups of interested parties (see

“Dramas,” above)

Our games emphasized hands-on, highly conversational gpproaches to discussing
both the user interface concept itself and the work processes that it was intended to
support. We atempted to foster an informa and even playful tone, for the reasons
sketched in the earlier quotation.

Third Space. Each of these ten gamestook al of its players outsde of their familiar
disciplines and familiar working practices, but Srategcdly reduced the anxiety and
uncertainty of the Stuation by using the socid scaffolding of games. Each game required
its players to work together through mutua learning to understand and define the
contents of the game, and to interpret those contents to one another in terms of multiple
perspectives and disciplines. The conventiona authority of the software professonds
was thus replaced with a shared interpretation based on contributions from multiple
disciplines and perspectives.

Claimed Benefits. Participatory design work with games has been claimed to lead to
the following bendfits:

Enhanced communication through the combination of diverse perspectives

Enhanced teamwork through shared enjoyment of working in a game-like setting

Improved articulation of the perspectives, knowledges, and requirements of workers

New insights leading to important new analyses and designs with documented

commercid vaue

Constructions

Preceding sections have congdered hybridity in participatory activities, such as
sitings, workshops, stories, photography, dramas, and games. This section continues the
survey of participatory practices that bring users and software professionals into
unfamiliar and ambiguous “third space’ settings. In this section, | focus on the
collaborative congtruction of various concrete artifacts:
- Physical reflections of a co-created language of andyssand design

Descriptions of work in unfamiliar media

Low-tech prototypes for andyssand desgn

High-tech prototypes for design and evauation
Language

The preceding section noted Ehn’ s theoretical work on PD as language games (Ehn,
1988). Ehn’sinterest converges with Bhabha's “third space’ argument (Bhabha, 1984):
Part of the characterization of hybridity was the negotiation and co-cregtion of working
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language and meaning. This section takes Ehn's position serioudy, and consders the
role of language creation in participatory practices that lead to hybridity.

Severd projects have made physica objectsinto akind of vocabulary for work
analysis, design, or evauation. The cards described in the preceding section (“Games’)
are examples (Buur, Binder, & Brandt, 2000; Ehn & Sogren, 1986, 1991; Lafreniére,
1996; Muller, 2001; Muller et d., 1995b; Tschudy et a., 1994). In each of these
methods, the cards became akind of “common language’ (e.g., Muller et d., 1995b)
through which the design team communicated (a) with one another, and (b) with their
labor and management clients.

In two of the methods, the cards themsdves were acknowledged to be incomplete,
and part of the work of the team was to develop and refine the cards so asto reflect their
growing understanding and their new insights (Lafreniére, 1996; Muller, 2001). Team
members (users and others) were encouraged to disregard, if appropriate, the template of
information on each card, up to and including the decision to turn the card over and write
on its blank back. In subsequent sessions, the concepts that were written on the blank
backs of cards usualy became new kinds of cards. Thewaorking vocabulary of the team
thus grew as the shared understanding of the team grew. This extensgbility of the set of
cards was observed in nearly dl sessions, but was particularly important in sessons that
were envisoning future technologies or future work practices. The cards thus became a
point of hybridity, where assumptions were questioned and chalenged, where extensive
and polyvocd didogue was required for the team to assign meaning to the cards, where
conflicts were revedled and resolved, and where the team had to congtruct its
understanding and its language.

Similarly, the board games of Ehn and §o6gren, and especialy of Pedersen and Buur
(2000), used deliberately ambiguous playing pieces. The analysisteam had to assgn
meaning to the pieces, and did so in a collaborative way.

Chin, Schuchardt, Myers, and Gracio (2000), working with a community of physica
scientists who were not software professiondss, introduced software-like flowcharts to
ther clients (see Kenang and Munk-Madsen, 1993, for a discussion of the relaionship
between concrete tools and abstract tools). Thiswork shared, with the other work
reviewed in this section, aspects of symbol-ambiguity and language co-cregtion:

To attune scientists to the construction of workflow diagrams, we
provided them asmple, informa example of how a meteorologist might
diagram his[sc] work in collecting and reporting westher conditions....
Although we used circles and arrows in our example, we did not impose
any specific symbology or rules on the scientists' congtruction of
workflow diagrams.... At times, the scientigts did struggle in developing
some diagrams, but the |abor was mostly centered on the eucidation of the
research processes rather than the mechanics of diagramming.

Third Space. Common to all of these projects was the co-cregtion of a physcaly-
represented language, both within the team and from the team to its clients and
gekeholders. Thiskind of lay linguistic work requires mutua education and mutua
vaidation for the new language components to have meaning to al of the parties. These
negotiations of multiple knowledges are at the heart of the “third space’ proposd of
Bhabha (1984).

Participatory Design -19- Michael Muller



Claimed Benefits. Mogt of these projects involved a number of activities, and a
number of agpects of hybridity. It isdifficult to determine how much of their successes
were due specificdly to the language-related components. Benefits that may have
resulted from the negotiation and co- creetion of language include the following:

Enhanced understandings Of one anothers perspectives and needs

Critical examinations of assumptions underlying the ways that each party expressed

its perspective

Shared ownership of the language and its physca manifestation (cards, flowcharts,

game pieces)

Improved communication within the team and from the team to interested outsders

(clients, stakeholders)

Making Descriptive Artifacts

Another way of moving end-users into unfamiliar and hence reflective experiencesis
to ask them to use “ projective’ or artistic methods to report on their experiences and
needs. I1n one sense, these methods produce another kind of language of expression, and
therefore might have been included in the preceding section. Because the outcomes are
S0 didinctively different from the language-oriented work of the preceding section, |
thought it best to review thiswork in its own section.

Sanders has employed user-created collage in her participatory practice for a number
of years (Sanders, 2000; see aso Dandavate, Steiner, & William, 2000; Sanders and
Branaghan, 1998; Sanders and Nutter, 1994). The choice of collageis of course
drategic: Relaively few people make collages as part of their work activities, and
relaively few people interpret their collages to one another as part of their work
conversations. Y et the content of the collagesis strongly anchored in what people know.
The collages thus become margina congtructions, not part of any defined workplace fied
or discipline, but informed by familiar knowledges. The novelty of the collage
encourages the challenging of assumptions, and the interpretation and presentation of
collages encourages mutua learning across the diversity of experiences and knowledges
of the participants.

For completeness, | make reference to the work of Noble and Robinson (2000) on
collaborative creation of photo-documentaries, and of Patton (2000) on end-user creation
of photo-collages, reviewed in the earlier section on “Photographs.” Ther work aso
produced descriptive artifacts that took users and their collaborators into unfamiliar aress.

Third Space. These methods have in common the use of a non-standard medium for
making users needs known, and for developing new insghtsin aworkplace setting. The
making of collages may be new for many participants. They arethusin akind of “third
space,” between their work culture and the artistic or expressive culture of collages, and
they have to reflect on the differences as they construct their approach to making collages
of their own experiences.

Itisnot clear, in Sanders work, whether the collage work is done collaboratively
among end-users, or whether each collageis a solitary production. If the collage-creation
is done collaboratively, then it might give rise to some of the other attributes of hybridity
in Table 1 — eg., chdlenging assumptions, co-creation of meanings and collective
actions, diaogues.

Claimed Benefits. Basng her clams on years of practice with collages and reated
practices, Sanders (2000) claims the following benefits:
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Using visual ways of sendng, knowing, remembering, and expressing

Giving access and expression to emotional side of experience

Acknowledging the subjective perspective in people' s experiences with technologies
Revealing unique personal histories that contribute to the ways that people shape and
respond to technologies

Low-tech Prototypes

Beaudouin-Lafon and Mackay have provided a chapter on prototyping — induding
participatory prototyping — in thisbook. Therefore, | have written avery brief account in
this chapter so as not to duplicate their efforts.

L ow-tech prototypes may lead to “third space” experiences because they bring people
into new relationships with technologies — relationships that are “new” in at least two
important ways. Firgt, the end-users are often being asked to think about technologies or
gpplications that they have not previoudy experienced. Second, in participatory work
with low-tech prototypes, end-users are being asked to use the low-tech materiasto
reshape the technologies — a “design-by-doing” approach (Badker, Granbak, & Kyng,
1993). Inthisway, participatory work with low-tech prototypes involves much more
user contribution and user initiative than the more conventiond use of “paper prototypes’
as surrogates for working systems in usahility testing (e.g., Day-Jones, Bevan, &
Thomas, 1999; Rettig, 1994).

The UTOPIA project provided impressive demongtrations of the power of low-tech
cardboard and plywood prototypes to help a diverse group to think about new
technologies, office layouts, and new working relations that might result from them
(Bodker et d., 1987, 1988, 1993; Ehn & Kyng, 1991). Subsequent projectsto trandate
thiswork to North Americaled to the PICTIVE method of paper-and-pencil
constructions of user interface designs by heterogeneous design teams (Muller et .,
1995h); prototyping of consumer gppliances using foam:-core and hook-and-1oop
attachments (Sanders & Nutter, 1994); and a more experimental Smulation of email,
using paper airplanes (Dykstra & Carasik, 1991).

Third Space. Low-tech prototyping has a reputation for bringing new indghts through
the combination of diverse perspectives. The UTOPIA project iswidely credited with
mutua education among shop-floor print workers and computer systems researchers.

Our experienceswith PICTIVE dmost dways involved mutua education.
Understanding and changing the artifact become important arenas for people to explore
their undergtiandings of one anothers positions, to question one anothers approaches, to
discover and resolve conflicts, to engage in combinations of views leading to plansfor
collective action, and to accommodate heterogeneity of views and interests,

Claimed Benefits. Thelow-tech participatory prototyping approaches have been
extraordlnarlly influentia, with adoption on four continents. Claimed benefits include:

Enhanced communication and understanding through grounding discussonsin

concrete artifacts

Enhanced incorporation of new and emergent ideas through the ability of participants

to express their ideas directly viathe low-tech materias

Enhanced working relations through a sense of shared ownership of the resulting

desgn

Practical application with measured successes in usng low-tech design agpproaches to

real product chalenges, achieving consequentia business gods
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Evolutionary Prototyping and Cooperative Prototyping

Thislast section on participatory methods is concerned with software prototyping.
As noted above, | am relying on the chapter by Beaudouin-Lafon and Mackay in this
book to cover prototyping in grester depth and breadth. | include this brief overview for
completeness of my chapter’ s survey of hybridity in participatory practices.

Badker and Grenbagk (1991) and Madsen and Aiken (1993) explored the potentid of
cooperative prototyping in severd projects, usng different technology infrastructures. In
generd, they found that this gpproach led to enhanced communication with end-users,
improved incorporation of end-user ingghtsinto the prototypes, and stronger collective
ownership and collective action-planning by the team. They aso observed time-
consuming breskdowns in the design process itself, when new ideas required significant
programming effort.

In adifferent prototyping approach, a system is delivered to its end-users as series of
iterative prototypes, each of which gradudly adds functiondity (e.g., Anderson &
Crocca, 1993; Bertelsen, 1996; Trigg, 2000). What appears to be criticd is that the
prototype functions as acrucial artifact in the end-users work — e.g., aresource of
documents for librarians (Anderson & Crocca, 1993), an ortline event checkligt that
served asthe crucid coordination point for the work of diverse contributions (Bertelson,
1996), or a database supporting funding work in a nonprofit organization (Trigg, 2000).
Trigg (2000) provided a series of observations and tactical recommendations about how
to engage the users in the eval uations that both they and the software professionds had
agreed were needed.

Third Space. Thisvery brief survey of cooperative prototyping and “iterative
delivery” approaches shows severa aspects of hybridity. In the case of cooperative
prototyping, the cooperative work may be done in aphysical third space that is neither
the end-users office nor the software developers' office (see “ Sitings,” above). Inthe
case of the delivery of iterated prototypes, each prototype is presented in the end-users
setting, but is unusud and only partidly functional, and thus occas ons reflection about
its nature, itsrole in the end-users work, and thus the work itsdlf. In both cases, the
invitation (or perhaps the necessity) of the end-users actionsto help shapethe
technology becomes an important means of refocusing their attention, aswell asthe
attention of the software developers. The ensuing conversations are concerned with the
interlinked feasbility of changes to technology and to work practices, with atributes of
hybridity including polyvoca diaogues, chalenging one anothers assumptions, and
developing plansfor collective actions.

Claimed Benefits. Some of the virtues of the low-tech prototyping approaches have
a 50 been claimed for the cooperdtive prototyping and “iterative delivery” approaches.

Enhanced communication and understanding through grounding discussonsin

concrete artifacts

Enhanced working relations through a sense of shared ownership of the resulting

design
Additiona clamsfor software-based prototypes include:

Earlier understanding of constraints posed by the practical limitations of software

Improved contextual grounding of the design in the end-users work practices
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Conclusion

My theme has been hybridity, and the ways in which sdected methodsin
participatory design may bring useful attributes of hybridity or third space approaches
into HCI work. | consdered eight trendsin PD — sdlection of sites of shared work,
workshops, stories, end-user photography, dramas, creation of shared languages,
descriptive artifacts (low-tech prototypes), and working prototypes— and | explored how
each of these categories of practice may contribute to hybridity, and what advantages
may result. The ddiberate and sdlective use of hybridity hasled to powerful methodsin
PD for increasng communication effectiveness, team coherence, innovation, and qudity
of outcome. Hyhbridity isthus a the heart of PD, fostering the critical discussions and
reflections necessary to challenge assumptions and to creete new knowledges, working
practices, and technologies. When we consider HCI as a set of disciplinesthat lie
between the space of work and the space of software development, we see that the hybrid
third spaces developed within PD have much to offer HCI in generd.

Table 2. Hybridity in Participatory Practices”
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Si-
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Working language

Working assumptions and dynamics
Understandings

Relationships
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+]0 + +[|+ + 0+ + 0

DY+ +

+|+ + |+ 0+ + + +

+ 4+ + 00t
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a Key: + practiceincludesthisattribute of hybridity
- practice does not include this attribute
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Table 2 summarizes the discusson of hybridity in PD, usng the criteria derived from
culturd studies (Table 1) and the experiences described in the eight areas of practice.
Table 2 shows different patterns of hybridity for different methods, techniques, and
practices.

Certain attributes are relatively common across practices — e.g., inbetweenness,
guestioning assumptions, negotiation, and heterogeneity asthe norm. Other attributes are
relatively rare — e.g., condderations of what congtitutes legitimate data for analysis or
design, how those data are analyzed as evidence, and how conclusions are drawn in each
of the saverd fidldsthat are represented in ateam. These are difficult questionsin the
sudy of disciplinarity (Chandler, Davidson, and Harootunian, 1994; Klein, 1996), o itis
perhaps not surprising that thereis rdatively weak support for their exploration in
participatory practices. For projects in which these are pivota questions, we may need
new methods that leverage hybridity in new ways. | hope that this survey of PD practices
for creating third spaces will lead to new practices that strengthen these missing
attributes. Conversaly, | hope that new work in PD and HCI can help to ground some of
the culturd studies discussons in new ways.

This chapter would not be complete without alist of unsolved problemsin
participatory design:

- Participation by non-organized workforce. Thefied of PD haslong been concerned
about how to engage in meaningful participative activities with workers or others who
are not organized into a group with collective bargaining power or other collective
representation (e.g., Greenbaum, 1993, 1996; van den Besselaar, Greenbaum, and
Mambrey, 1996). This has been a particularly difficult problem when we have tried
to compare methods from one country (and politica culture) to another (e.g., Muller
eta., 1991)

Evaluation and metrics. One of the weaknesses of the literature on participatory

practices is the dearth of forma evauations. Thereisasmall set of papersthat have

examined software engineering projects across companies, and have found postive
outcomes related to end-user participation (Cotton, Vollrath, Froggait, Lengnick-Hal,

& Jennings, 1988; Saarinen & Saakgarvi, 1989). | have been unable to discover any

forma experiments comparing participatory methods with non-participatory methods

in a credible workplace context. Indeed, such studies would be difficult to perform,
because they would require that a product be implemented and marketed twice (once
with participation, and once without). The problem is made more difficult because
measurements and metrics of organizationa outcomes, user participation, and user

satisfaction are currently vexing research issues (e.g., Garrety & Badham, 1998;

Kappelman, 1995; for review, see Gasson, 1995; ISWORLDNET, n.d.).

Universal usability and “universal participation?” Nearly al of the practices described

in this chapter (and in the longer set of methodsin Muller et d., 1997) are strongly

visud and require hands-on manipulation of materials. These gpproaches violate the
emerging requirements of universal usability for people with visua or motor
disabilities (see, eg., Universa Usability Fellows, 2000 and the Proceedings of the

Conference on Universal Usabilityl?; see dso chaptersin this book by Vanderheiden;

Czga, Marcus, Newell, Carmichadl, Gregor, & Alm; Sears, and Jacko, Vitense, &

12 Available through ACM, www.acm.org.
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Scott). Ironicdly, participatory design, which was founded on the principle of
political incluson, needs new ideas in order to be universaly inclusive (Luck, 2000).
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