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Abstract
A movement began in the 1970s to improve the way that designers worked.  What began as a labor movement, ended up a humanist movement.  The Participatory Design movement coaxed designers from many fields down out of their ivory towers and provided them with the tools to become even better designers.  From the design of software that went beyond the perceived needs of the management to the real needs of the organization to urban design that finally treated the community as a resource instead of a hurdle, participatory design changed the way that designers thought of users and approached design.  Participatory design made the jump from software design to instructional design, but not without realizing that a product designed is not necessarily the product used.  In this paper I will give a history of the origins and evolution of participatory design.  Then I will describe some of the fields in which participatory design has thrived and some areas in which it has not.  Finally, I will introduce an instructional design paradigm and model that are compatible with participatory design.  Lastly, I will discuss some similarities and differences between these and the ways in which participatory design is carried out in other fields.

How did a labor movement in 1970s Scandinavia influence the world of design in the 21st Century?  The story of participatory design is a fascinating one and it is one that I will detail in this article.  First, I will detail the history of its origins and evolution.  Then I will describe some of the fields in which participatory design has thrived and some areas in which it has not.  Finally, I will introduce an instructional design paradigm and model that are compatible with participatory design.  Lastly, I will discuss some similarities and differences between these and the ways in which participatory design is carried out in other fields.

History of Participatory Design
Kristen Nygaard is often referred to as the father of Participatory Design for his work with the Norwegian Iron and Metal Workers’ Union beginning in 1975
 (Ehn, 1993).  However, the work that Nygaard carried out in 1970s Scandinavia began as more of a labor movement than a design strategy.  In the Norwegian Iron and Metal Workers’ Union project the researchers essentially worked for the unions and set about to “1. Accumulate knowledge about planning, control, and data processing; 2. investigate selected problems in these areas, that were considered of special importance by the local unions; and 3. take actions directed at management to change the use of new technology” (Ehn, 1993, p. 51)
The design of workplace machines, applications, and the policies driving their development was a concern for the unions and a convenient battleground.  Therefore, the unions, with legislative support, made it a requirement to involve workers (and the unions) throughout the design process.  Designers were essentially worker advocates in a process that had previously only involved management.  From the Norwegian Iron and Metal Workers’ Union project in the early 1970s to the UTOPIA project in the early 1980s, however, the approach to PD began to focus more on designing tools that would allow workers to do their jobs better (Ehn, 1993).  This change led to a focus on the worker and what the worker does.  The belief was that workers have tacit knowledge (Bodker, Greenbaum, & Kyng, 1991) that they cannot operationalize, which can, however, be brought to bear on the design process.
The worker was now a collaborator in the design process, which was hoped would not only bring about the democratization of the workplace, but would also lead to the design of better tools and processes.  Better tools and processes would then, ideally, lead to greater efficiency in the workplace, which benefit the organization by improving the product and the process.  

Thirty years later, the face of participatory design has largely changed.  The socio-political context of the Scandinavian countries does not travel well.  The translation of PD into the American context seems to have de-emphasized the democratization and empowerment aspects of the approach (Clement & Van den Besselaar, 1993).  Although some recent research (Barab, Thomas, Dodge, Squire, & Newell, 2004) has kept this goal alive by emphasizing the empowerment of disenfranchised users, most research focuses on the use of PD for better products and easier implementation (Carr-Chellman, Cuyar, & Breman, 1998).

Weak and Strong Participatory Design

While some researchers advocate “stronger” or “weaker” versions of PD (Willis & Wright, 2000), most recent examples seem to balance the needs of the organization and the needs of the workers more so than the Scandinavian projects of the 1970s.  Weaker versions have largely boiled PD down to a broad set of methodologies for iterative analysis and formative evaluation (Crabtree, 1998).  Willis and Wright (2000) suggest that weak PD is used to get to know the user in order for the designer to design a better product, yet they also point out that the designer is still in charge.

Methodologies:
1. Participant observations (Allen, 1993)
2. Interviews (multiple stakeholders) (Allen, 1993)
3. Future workshops – users and designers meet to determine problems and proposed solutions from the users point of view (Crabtree, 1998).

4. Studies of Work – studies of the workplace to determine problems(Crabtree, 1998).

5. Mock-ups – usually consisting of low fidelity representations of work objects (Crabtree, 1998) that can be used to simulate the positioning of objects in the work environment and the processes used (Ehn & Kyng, 1991).
6. Prototyping – the use of low or high fidelity representations of a design to allow users to use and make/recommend changes to the application (Crabtree, 1998)
7. Scenario construction – users participate in different scenarios (with mock-up, prototypes, or their imaginations) to determine the effect of different work situations on the design on products or processes (Crabtree, 1998).
The role of the designer in weak PD is twofold: (1) to take users through these various methodologies in an attempt to arrive at better design specifications; (2) to get feedback from users in multiple iterations of product testing to arrive at a better product.
Stronger versions involve users in every aspect of the process (Willis & Wright, 2000).  This approach encourages “full-participation” of users (Greenbaum & Kyng, 1991; Gronbaek, Grudin, Bodker, & Bannon, 1993).  While this concept is left slightly under-developed, it is reminiscent of Ehn’s (1993) description of participatory design projects in 1970s Scandinavia.  Participants are brought fully into the design process, including being involved the development of mock-ups, prototypes, and applications
.  In strong PD the users (and other stakeholders) are collaborative partners in the design process.  They are not only invited to the party, they are also directly involved in the planning and implementation of it.  The designers unique role is to bring users into the design process, prepare them to participate in PD activities, and facilitate decision making.
As you can see, the difference between the strong and weak distinctions are subtle and are only good for illustrating the two most obvious distinctions in designers’ approach to PD: participant as assistant and participant as collaborator.  Generally, the approach to PD seems to lie somewhere on a continuum between those two points, with most applications tending towards the weaker distinction.

Successful Use of Participatory Design

Software systems design and urban design are two fields that have found success in using participatory design.  Participatory design has been used successfully in both fields and in many contexts.  Many case studies have been conducted on successful use of PD for software systems design.  These include case studies focusing on reviews of older projects (Clement & Van den Besselaar, 1993); prototyping (Bodker & Gronbaek, 1991; Thoresen, 1993); knowledge management systems (Mumford, 1993); and general record keeping (Carr-Chellman et al., 1998; Gronbaek et al., 1993)
Success in software systems design is not too surprising.  This field is where it started and this is where most of the work (and research) has been done.  However, I was a little more surprised to see a good deal of work done in urban design
 (Al-Kodmany, 1999; Cohen, 2003; Gotze, 1997; Hou & Rios, 2003; Rank, O'Coill, Boldyreff, & Doughty, 2004) as well as the existence of many architectural design websites promoting their use of participatory design in their practice.  Urban design research discusses case studies involving neighborhood design (Al-Kodmany, 1999), public park design (Hou & Rios, 2003) and examples of implementing PD via the Web (Cohen, 2003).  

PD is successful in both of these fields due its ability to attend to their similar needs.  Both fields have the goal of producing good products and have determined that involvement of users in the design process will help accomplish this goal.  Both use similar methodologies for carrying out PD, and hold a common view of the roles of users and designers.  

Similar Goals and Rationales for the Use of Participatory Design

The goals and rationales for using participatory design in the two fields are very similar.  The fields focus on the involvement of users (software/public space) in the design of products to both improve the quality of the products (Gotze, 1997) and to facilitate the implementation of the products.  Winograd and Flores (1986) summed up the rationale for involving users in the design process when they wrote, "Most unsuccessful computing systems have been relatively successful at the raw technical level but failed because of not dealing with breakdowns and not being designed appropriately for the context in which they were to be operated" (p. 84).  The rationale for using PD is very similar.  You could even use a common rationale for the use of PD in urban design (Al-Kodmany, 1999) as a metaphor for its use in software design.

A key principle of neighborhood planning is that residents know what is best for their communities.  All too often, however, community residents are put in the position of reacting to the visions of "outsiders," planners and designers whose understanding of the neighborhood is less immediate and comprehensive.  This can result in an incomplete meeting of the minds about community design, with residents limited in their abilities to visually express their ideas and planners and designers--however well-meaning--limited in their local perspective. (Al-Kodmany, 1999, p. 28) 

Where software designers may determine the success of a product by the degree to which it satisfies the needs of both the organization and the users, urban designer are similarly concerned about the needs of the community and its residents.

Similar Methodologies

Both fields carry out PD using interviews, focus groups, observations, documentation, and prototyping.  The methodologies emphasize getting the know the users and the contexts in which they operate.  
Roles of Users and Designers

Participants are not only users of the workplace applications, but also members of management and other relevant stakeholders.  This is a change from the early models, which is supported by Clement and Van den Besselaar’s (1993) conclusion that those early projects found it difficult to sustain change without the support of management or, at least, a group of people devoted continuing the work of the projects after the designers (researchers) had left.

While early PD in software design saw the user as a worker, recent implementations of PD see the users as not only the worker who comes in direct contact with the tool, but also other organizational players that are affected by the design of the tool.  The same can be said for the users in urban design.  These are not only the people in the community but also those that are affected by the design: politicians, businesses, neighboring communities, and so forth.
Both see PD as a way for users and designers to complement each others strengths and make up for weaknesses (Al-Kodmany, 1999; Bodker et al., 1991; Winograd & Flores, 1986).  Designers are facilitators who work with users to carry out the PD methodologies and leverage their knowledge and experience in the field to inform users of their options and limitations, including those imposed by the organization/community.  Designers are seen to “bring expertise about technological options, innovations, and how to embody research findings into workable designs” (Allen, 1993, p. 244).  Realistically, does this mean that the design may have to over-ride decisions agreed upon by the users?  Yes.  If a design decision conflicts with limitations of the project or even runs counter to established norms in the field, the designer is obligated to make the users aware of this and encourage them to go a different direction.  For example, users designing a park in a large city want to put in an underpass to get to the other side of a large street that divides the park.  Users feel that it will look better and that it would be easier to rollerblade and bike through an underpass than a pedestrian bridge.  The designer knows that the ground water level is that area is high.  The land conditions make the construction of an underpass more expensive to build and maintain than a pedestrian bridge.  The designer should then discuss this with the users and make them understand that this is not the best direction to take the design and that extra cost involved will necessitate the removal of other aspects of the design.  To paraphrase Bodker, et al. (1991), all of the stakeholders play in important role in the development of useful computer applications and should therefore work collaboratively with designers to product the best product possible.

Unsuccessful Use of Participatory Design

The nature of research is that you do not get to see the failures as much as the successes.  Therefore examples of where participatory design has failed are difficult to find.  There are some examples of areas within the previous fields that have seen some failure in the adoption of participatory design: traditional architecture and software design in large consumer products organizations.  Taken together, these seem to be representative of three common areas that participatory design is not good for: designer as artist, lack of generalizabilty in the PD process, and inefficiencies representative users.

Architecture as High Art
Many architects believe that “artistic creativity and invention are core attributes of the design process” (Rank et al., 2004).  Rank et al. (2004) attribute this to “high architecture,” the view of architecture as an artistic endeavor, flowing from the creative juices of a single architect.

Visscher-Voerman and Gustafson (2004) categorize four instructional design paradigms: instrumental, communicative, pragmatic, and artistic.  Whereas I will discuss each of these further in a later section, the artistic paradigm distinction will be useful in the discussion of this first example.  Designers who fall into the artistic paradigm (in instructional design), believe that “designers’ unique expertise and experience are the driving forces while creating designs” (Visscher-Voerman & Gustafson, 2004, p. 82).  For these designers, design is something that is within them and not in the conceptions of others.  Therefore, involving others in the design process would be a waste of time.  In the end, these designers have designs that carry their mark and are true to their vision.  In architecture, as well as in software design, this could be the mark of a genius, the unemployed, or both
.

Commercial Products

Only two articles that I found suggested that PD would not work in the design of commercial products due to the lack of generalizability in its results and the inefficiencies of representative users.  Participatory design is design in context.  It relies on participation of users in context to be successful.  A concern that has arisen is the use of PD for the design of commercial products (Allen, 1993; Grudin & Pruitt, 2002).  Critics contend that the use of participatory design is either too specific, context bound, (Allen, 1993) or too time consuming (Grudin & Pruitt, 2002).  Both propose alternatives.

Allen (1993) writes about the use of reciprocal evolution at Philips N.V. Corporation (large technology manufacturer).  This research/design approach focused on the ways that people use products in situation.  More to point, changes in how they use the products to suit their contexts.  She argues that participatory design could not be used due to its focus on individuals and thus an inability to generalize the designs realized in PD to the general public.  However, this seems to be based on the opinion of the author, rather than based on evidence.  Although I appreciate the notion of generalizable results that Philips is interested in, the use of observations, as a PD methodology is essentially the same.  Observations of work, pre-design, are common to establish existing work patterns, as are observations of users using prototypes in context (Ehn & Kyng, 1991).

I find Grudin and Pruitt’s (2002) concerns well-founded, however.  Participatory design takes a lot of time even when implemented in intimate contexts, much less with designs that are meant to apply to large segments of society (and the world).  The authors’ concern is that designers of mass-market applications obviously cannot test all their potential users and that finding a representative sample is difficult to do.

To alleviate this problem the authors propose the use of personas in design scenarios.  Personas are virtual, yet highly developed people.  They have an appearance, tastes, background, psychological histories, anything that will add flesh to their virtual bones.  Grudin and Pruitt see the development of thousands of personas as the key to improving design, kind of a virtual participatory design.  These personas take over where the highly inconvenient representative users left off.  However, the authors acknowledge that a large number of personas would be necessary to be truly beneficial.  The efficiencies that personas could possibly bring to design are contingent on the development of a large number of personas, which would require a good deal of research and resources.  Whether this approach will work in the long run is yet to be seen, but it is a response to a valid critique of participatory design and a possible alternative to PD for large consumer product manufacturers.

As I mentioned above, literature citing the failure of participatory design is sparse, but these three examples represent some of the critiques of participatory design in the literature.  While, PD may have fallen flat in many other contexts, these failures do not seem to be well documented.
ID Paradigms and Models Compatible with Participatory Design

In this section I will briefly describe the four instructional design paradigms proposed by Visscher-Voerman and Gustafson (2004) and then discuss where participatory design fits in.  Next, I will briefly describe the R2D2 instructional design model (Willis & Wright, 2000) and discus how it incorporates participatory design.  Then I will describe similarities and differences between the use of the instructional design paradigm and the R2D2 Model and the use of participatory design in software systems design and urban design.

Communicative Paradigm

Visscher-Voerman and Gustafson (2004) conducted a study on that set out to determine how expert designers actually carry out instructional design.  Their initial findings from 12 designers in 6 contexts indicated all the incorporated the ADDIE model into their instructional design processes, but the ways in which they did so varied so much that categorizing their approaches to design was not feasible.  In a second iteration, with 12 other designers in the 6 contexts, they developed a conceptual framework that categorized designers into 1 of 4 paradigms of instructional design based on their rationales for decisions made in the design process.  Finally, all 24 designers in 6 contexts were categorized into the four categories
.  The four paradigms are: instrumental, communicative, pragmatic, and artistic.  Below is a summary of what makes the paradigms unique and how many of the 24 designers were assigned to each paradigm.
1. Instrumental Paradigm (14 of 24 designers)

a. Designer’s role is take goals of the product and translate them into a design using his/her expertise.

b. User’s role is to provide information to the designer.

c. Design process is linear and possibly iterative in that one activity leads to the next and the process may repeat.
d. Focus is on goals and outcomes.
e. If specifications change, a bad job was done on the analysis.
f. Product is good if it meets standards.
2. Communicative Paradigm (7 of 24 designers)

a. Designer's role is to act as a facilitator who helps the users clarify the needs of the product.

b. User’s role is to both provide information to the group and act as a codesigner.
c. Design process in non-linear and is iterative.
d. Focus is on communicating with the participants (stakeholders) and reaching consensus on both what the problem is and how it should be solved.

e. The specifications will likely change through group consensus making.

3. Pragmatic Paradigm (2 of 24 designers)

a. Designer’s role is to translate user input into designs using his/her expertise.
b. User’s role is to use the product and provide information to the designer
c. Design process is non-linear and iterative.

d. Focus is on usability through iterative prototyping
.
e. The specifications will likely change through the testing of new prototypes.
4. Artistic Paradigm (0 of 24 designers)

a. Designer’s role is to design the product using his/her creative vision.

b. User’s role is to use the finished product

c. Design process can be either linear or non-linear based on the designers approach.

d. Focus is on unique, creative design

e. Specifications may change based on the whims of the designer.
While both the communicative and pragmatic paradigms may both involve methods associated with participatory design, Visscher-Voerman and Gustafson (2004) indicate that designers should be categorized by their rationale and not on the methods they use.  Therefore, I cannot categorize those designers who use participatory design as coming from either the communicative or pragmatic paradigms.  Designers who practice at one end of the weak-strong PD continuum discussed earlier could come from the pragmatic paradigm.  However, based on the principles that participatory design was build upon, I think that is it safe to say that most designers utilizing participatory design come from the communicative paradigm.  The focus in participatory design is on the involvement of the user in the design process, not just as a user of a product but as an invaluable contributor to the entire design process.

R2D2 Instructional Design Model

The most prominent instructional design model to incorporate participatory design is the R2D2 Model (Willis & Wright, 2000).  The R2D2 Model is a non-linear approach to instructional design.  It is built around three focal points: Define, Design & Development, and Dissemination.

1. Define focus consists of putting together a representative participatory team, clarifying the objectives of the instruction, and coming to a high-level understanding of the context.

2. Design and Development focus consists of the selection of development environment (product and process), carrying out of cooperative inquiry (inquiry and reflection with the group on possible changes), and design and development of instructional materials.
3. Dissemination focus consists of summative evaluation, final packaging, and helping teachers and learners to adapt instructional materials to their own contexts.
The R2D2 Model is built on a foundation of participatory design, from conception to completion.  The authors build the design process around a “participatory team” (p. 6).  This team represents the users in participatory design.  While this team could be all of the users, it will likely include a representational sample of stakeholders.  The R2D2 Model endorses “strong participatory design” (p. 7), which encourages “full-participation” (Bodker et al., 1991; Greenbaum & Kyng, 1991) of users.  This version of full-participation encourages users actually participate in the development of the project.  This is why Willis and Wright emphasize the importance of selecting a development environment that both satisfies the technical requirements of the project and is accessible to members of the team besides the programmer.

To carry out the design process Willis and Wright provide examples of five alternative participatory design methodologies in addition to their own.  This just highlights the flexibility of participatory design in this model.  The methodologies used are simply tools to meet the goals of the team and can change to meet fluid needs.
Similarities and Differences


The similarities between participatory design in these instructional design paradigms/models are many and the differences few.  However, these few differences are unique issues that instructional designers must account for.  

As you can tell from the above descriptions of instructional design, software systems design, and urban design, the implementation of participatory design is very similar in each field.  This is not surprising given the common origin of participatory design.  There is an overall focus in the involvement of users in the design process.  The users are encouraged to be codesigners.  Designers are facilitators, helping the group accomplish its goals.  The fields use similar methodologies for collecting data on users, focusing on getting to know the users and the context in which they (and the product) are situated.  There is an emphasis on the use of mock-ups and prototypes to create a better product.  Lastly, there is a shared belief that designers and users can work together to design a better product than either could alone.

These approaches to instructional design differ from software systems design and urban design only in the products that result, yet this is a bigger difference than it may at first seem.  Software design and urban design lead to products that are stable and do not change at all regardless on the context they are placed in after implementation.  With urban design this is obvious, a new building or park are the finished products, with finer distinctions of the designs being the placement of a sidewalk or the use of a particular kind of tree.  These elements do not change regardless of the context.

In software systems the finished product is a software that has concrete inputs and outputs.  While variations for different contexts may be pre-programmed into the computer or may be available through updates, the product as implemented does not change regardless of the context it is placed into.  For example, an electronic voting machine is designed and implemented during the next election.  The design team (including user participants) could have been very thorough accounted for most contexts that the machine is placed in.  There my be different languages or even different sized buttons for different users, but this does not mean that the software changes in these context, but rather it has accounted for some issues that will arise and designed accordingly.
Instructional design is different from software design and urban design in that the product is more abstract and prone to contextual variation.  First, the product in instructional design is not just a piece of paper with definitions for a vocabulary test.  It is a theory of learning that guides the activity to deliver those definitions; it is a theory of instruction that guides how the teacher thinks about the activity; it is the practice that guides the way the teacher delivers the activity; and when the product is finally delivered to the student there are limitless psychological, physiological, and sociological differences to account for.  While instructional design teams should try to account for contextual differences like those who made the electronic voting machine, the fact is that there are too many differences to account for.  In the end, an instructional design product is not implemented into a classroom, it is adapted into a local context (Willis & Wright, 2000).
While an argument can be made that much instructional design also includes software that has been hard coded, it is no different that the vocabulary activity from above.  The activity might not change, but its purpose, placement, and usage can change every aspect of the activity (for better or worse).  For example, I taught an English class in Korea a number of years ago.  We had to use workbooks that were simply grammar drills and not meant for classroom work.  I decided to repurpose those instructional materials to make a creative, collaborative activity.  I assigned one sentence in an exercise to each student.  Then I paired them up at random and asked them to create a short story than incorporated both of their sentences.  It was a fun activity, I used the workbook as I was directed to, and I did not do an activity that I though worthless.  I did not change text of the activity, however, I did adapt it to conform to my own theories on instruction, learning, and practice.
Conclusion


A movement began in the 1970s to improve the way that designers worked.  What began as a labor movement, ended up a humanist movement.  The Participatory Design movement coaxed designers from many fields down out of their ivory towers and provided them with the tools to become even better designers.  From the design of software that went beyond the perceived needs of the management to the real needs of the organization to urban design that finally treated the community as a resource instead of a hurdle, participatory design changed the way that designers thought of users and approached design.


Participatory design as part of paradigm and models in instructional design is very similar to its use in the fields of software design and urban design.  Differences only in the concreteness of the products and their implementations, however, effect the ways in which participatory design can play a part in instructional design.  The need for guidance beyond the immediate implementation of the products, require that designers and users work closely together even after a product is delivered.


Participatory design or at least its concept of user involvement in design will be around for a long time to come.  The vision of a democratized workplace may not have been achieved, but participatory design does let workers know that they are respected and their input counts for something.
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� However, it should also be noted that Pelle Ehn, a contemporary of Kristen Nygaard, could be credited with the propagation of Participatory Design in his many presentations, papers, and books on the subject.


� Ehn (1991, 1993) and others who practice a strong approach to PD � ADDIN EN.CITE <EndNote><Cite><Author>Willis</Author><Year>2000</Year><RecNum>22</RecNum><record><database name="Participatory_Design_2-12-2005.enl" path="C:\Documents and Settings\Dan\My Documents\QUALS\Participatory Design\Participatory_Design_2-12-2005.enl">Participatory_Design_2-12-2005.enl</database><source-app name="EndNote" version="8.0">EndNote</source-app><rec-number>22</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author><style face="normal" font="default" size="100%">Willis, J.</style></author><author><style face="normal" font="default" size="100%">Wright, K.E.</style></author></authors></contributors><titles><title><style face="normal" font="default" size="100%">A general set of procedures for constructivist instructional design: The new R2D2 model</style></title><secondary-title><style face="normal" font="default" size="100%">Educational Technology</style></secondary-title></titles><periodical><full-title><style face="normal" font="default" size="100%">Educational Technology</style></full-title></periodical><pages><style face="normal" font="default" size="100%">5-20</style></pages><volume><style face="normal" font="default" size="100%">40</style></volume><number><style face="normal" font="default" size="100%">2</style></number><keywords><keyword><style face="normal" font="default" size="100%">R2D2, Participatory Design, Design, Cooperative Design, User-Centered Design, Design Model, ID, ID Model, Dick and Carey Model</style></keyword></keywords><dates><year><style face="normal" font="default" size="100%">2000</style></year></dates><urls><related-urls><url><style face="normal" font="default" size="100%">file://C:%5CDocuments%20and%20Settings%5Cdan%5CDesktop%5CParticipatory%20Design%5CPrinted%5CWillis-J_Wright-KE_a%20general%20set%20of%20procedures%20for%20constructivist%20instructional%20design-the%20new%20R2D2%20model.pdf  </style></url></related-urls></urls></record></Cite></EndNote>�(Willis & Wright, 2000)� advocate training participants to use low-tech methods to produce mock-ups, and the use of easy-to-learn authoring systems for the development of prototypes and fully functioning applications.


� In using the general term “urban design” I am referring to a collection of architectural areas that involve designing spaces for community use (i.e., parks, streets, buildings, etc…).


� Visscher-Voerman and Gustafson (2004) did not categorize any of the 24 designers in their study as being in the artistic paradigm.  Either this is a false category or those fitting into the artistic paradigm are not employed by the companies studied.


� I can only account for 23 designers in their categorization, however.  Also, designers were only categorized into the first three paradigms.


� Rapid prototyping � ADDIN EN.CITE <EndNote><Cite><Author>Tripp</Author><Year>1990</Year><RecNum>51</RecNum><record><database name="Participatory_Design_2-12-2005.enl" path="C:\Documents and Settings\Dan\My Documents\QUALS\Participatory Design\Participatory_Design_2-12-2005.enl">Participatory_Design_2-12-2005.enl</database><source-app name="EndNote" version="8.0">EndNote</source-app><rec-number>51</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author><style face="normal" font="default" size="100%">Tripp, S.</style></author><author><style face="normal" font="default" size="100%">Bichelmeyer, B.</style></author></authors></contributors><titles><title><style face="normal" font="default" size="100%">Rapid prototyping: An alternative instructional design strategy</style></title><secondary-title><style face="normal" font="default" size="100%">Educational Technology Research &amp; Development</style></secondary-title></titles><periodical><full-title><style face="normal" font="default" size="100%">Educational Technology Research &amp; Development</style></full-title></periodical><pages><style face="normal" font="default" size="100%">31-44</style></pages><volume><style face="normal" font="default" size="100%">38</style></volume><number><style face="normal" font="default" size="100%">1</style></number><keywords><keyword><style face="normal" font="default" size="100%">Quals, Question3, rapid prototyping, iterative design</style></keyword></keywords><dates><year><style face="normal" font="default" size="100%">1990</style></year></dates><urls></urls></record></Cite></EndNote>�(Tripp & Bichelmeyer, 1990)� is the method most often used.





