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 The underlying assumptions that may affect why and how we use prototypes

 The role in our research we give to prototypes

 The different types of prototypes

 The activities where we include prototypes

 The contributions we make with prototypes

Working with prototypes in research
ONTOLOGICAL
EPISTEMOLOGICAL
AXIOLOGICAL

METHODOLOGICAL
METHODICAL



Today’s agenda
 The Design Triangle

 Moving from UCD definitions of prototyping to the definitions in design-oriented HCI, ID, and RtD

 Prototypes as filters and manifestations

 Research prototypes vs. research products

 Three goals:

 Advance your ideas of what prototypes can be in a design and/or research project

 Exemplify how prototyping can be used beyond what we know from user-centered design

 Point those of you who are working with prototyping in your theses/dissertations to seminal literature



Examples of prototyping use beyond UCD

 Prototyping as a data gathering tool

 Prototyping as a conceptual development

 Prototyping as an answer to a specific problem

 Prototyping as a facilitator of evaluation

 Prototyping as an analytical reflection

 Prototyping as a process towards final research products

(non-exhaustive list)



The three main papers we’ll look at









Research (and) Design

 Research methodologies

 Design methodologies

 Research  and design methodologies
for

into

through

 Today’s examples, literature and definitions mainly borrowed from design-oriented HCI, ID, and RtD



https://www.nesta.org.uk/blog/using-design-principles-foster-innovation-policy/



The Interaction Design Research Triangle

“While the actual methods, techniques, and tools being used in these activities can be quite similar, we argue 
that they are primarily different in tradition and perspective.”

“We argue that combining these three activities (i.e., the contingency of the interaction design researcher to 
take on all three perspectives) distinguishes interaction design research from other disciplines with related 
interests, including Human-Computer Interaction (HCI), Computer-Supporter Collaborative Work (CSCW), 
Informatics, Computer Science, Anthropology, Sociology, Philosophy, and so on.”

(Fallmann, D. (2008)., p. 5)



(Fallmann, D. (2008)., p. 14)



(Fallmann, D. (2008)., p. 10)







What is a prototype?



What is a prototype in a design context?

 Service prototype

 Product prototype

 Low-fidelity prototype

 Hi-fidelity prototype

 Paper-based prototype

 Wireframe prototype

 Functional prototype

 Research prototype

 Conceptual prototype

 Vertical prototype

 Horizontal prototype

 Online prototype

 Physical prototype

 Tangible prototype

 Wizard of Oz prototype

 Speculative prototype

 …and many, many other terms, definitions…



Beyond the UCD lifecycle definition from IN1050

“The interaction design process consists of four basic activities: discover requirements, design alternatives that 
meet those requirements, prototype the designs so that they can be communicated and assessed, and 
evaluate them.”
(Sharp, H., Preece, J. & Rogers, Y. (2019)., p. 66)

“There are many ways to understand who users are and what their goals are in using a product, including 
rapid iterations of working prototypes.“
(Sharp, H., Preece, J. & Rogers, Y. (2019)., p. 66)

“Prototypes give a better impression of the user experience than simple descriptions; different kinds of 
prototyping are suitable for different stages of development and for eliciting different kinds of feedback.“
(Sharp, H., Preece, J. & Rogers, Y. (2019)., p. 62)



Beyond the UCD lifecycle definition from IN1050

(Sharp, H., Preece, J. & Rogers, Y. (2019)., p. 52)



Beyond the UCD lifecycle definition from IN1050

“A prototype is one manifestation of a design that allows stakeholders to interact with it and to explore its 
suitability.”
(Sharp, H., Preece, J. & Rogers, Y. (2019)., p. 422)

“Prototyping provides a concrete manifestation of an idea—whether it is a new product or a modification of 
an existing one—which allows designers to communicate their ideas and users to try them out.“
(Sharp, H., Preece, J. & Rogers, Y. (2019)., p. 422)



Prototypes as more than use- and user-centered

“The use of prototyping and prototypes to elicit feedback from people plays a highly significant role in pursuing 
the question of how new technologies can be created that are easier and more fulfilling to use.“

“Following these seminal works, there was an increasing emphasis on the ways prototypes and prototyping 
operate as carriers of reflection and argumentation. Galey and Rueckler [15] articulate how knowledge is 
embedded within a prototype and how this can advance knowledge production about the world. They also 
position the act of design as a critical inquiry in itself. The idea that artifacts embody knowledge that 
cannot be articulated otherwise is also explored by Stolterman and Wiberg [44] who argue for a concept-
driven interaction design research approach.“

(Odom, W., Wakkary, R., Lim, Y. K., Desjardins, A., Hengeveld, B., & Banks, R. (2016), p. 2549)



The motivation for shifting our perspective

“Prototyping has proven to be productive in enabling HCI researchers to develop, refine, and test theories, 
concepts, and interactive systems in a human-centered fashion."
(Odom, W., Wakkary, R., Lim, Y. K., Desjardins, A., Hengeveld, B., & Banks, R. (2016), p. 2549)

“Researchers have attempted to identify different types of prototypes, such as low- vs. high-fidelity prototypes, 
but these attempts have centered on evaluation rather than support of design exploration."

“There have also been efforts to provide new ways of thinking about the activity of using prototypes, such as 
experience prototyping and paper prototyping, but these efforts do not provide a discourse for understanding 
fundamental characteristics of prototypes.“
(Lim, Y. K., Stolterman, E., & Tenenberg, J. (2008), p. 1)



(Houde, S., & Hill, C. (1997), p. 369)



Thinking of prototypes as more than things

“ In this paper, we argue that a fundamental challenge for designers and the design community is to 
move from designing “things” (objects) to designing Things (socio-material assemblies).“

“How can we gather and collaborate in and around design Things—Things that are modifying the 
space of interactions and performance and that may be explored as socio-material frames for 
controversies, opening up new ways of thinking and behaving, being ready for unexpected use.“
(Bjögvinsson, E., Ehn, P., & Hillgren, P. A. (2012), p. 102)





A fundamental prototyping principle

“Prototyping is an activity with the purpose of creating a manifestation that, in its simplest form, filters the 
qualities in which designers are interested, without distorting the understanding of the whole."

(Lim, Y. K., Stolterman, E., & Tenenberg, J. (2008), p. 4)

“We view prototypes not only in their role in evaluation but also in their generative role in enabling designers to 
reflect on their design activities in exploring a design space. We base this framework on the findings of two 
case studies that reveal two key dimensions: prototypes as filters and prototypes as manifestations."

(Lim, Y. K., Stolterman, E., & Tenenberg, J. (2008), p. 1)



Prototypes as filters
“We use the term filter, since by selecting aspects of a design idea, the designer focuses on particular regions 
within an imagined or possible design space.“

“A primary strength of a prototype is in its incompleteness. It is the incompleteness that makes it possible to 
examine an idea’s qualities without building a copy of the final design. Prototypes are helpful as much in what they 
do not include as in what they do. “

“In design and development processes, prototypes are used not for proving solutions but for discovering problems or 
for exploring new solution directions. Even though they can serve other purposes, prototypes in this context are a 
means of generative and evaluative discovery.“

(Lim, Y. K., Stolterman, E., & Tenenberg, J. (2008), pp. 3-7)



Prototypes as manifestations
“Prototypes are purposefully formed manifestations of design ideas. […] These manifestations can take almost any form, shape, and
appearance, based on the choice of material. The simplest form, the rough sketch on a piece of paper, is as important to the designer as it 
is to the abstract artist.“

“Donald Schön famously captures this perspective when he states that we have to externalize our ideas so that the “world can speak 
back to us.” The realized idea becomes a discussant, a collaborator, helping us to understand and examine our own ideas [Schön 1987]“

“When creating a prototype that manifests a certain aspect of a design idea, designers need to make careful choices about the prototype’s 
material, the resolution of its details (which corresponds to the concept of fidelity), and the scope of what the prototype covers (which 
can be understood as a level of inclusiveness— that is, whether the prototype covers only one aspect of the design idea or several aspects 
of the design idea). These three considerations of manifesting a design idea—namely, the material, resolution, and scope of a prototype—are 
also part of the prototype’s anatomy. We call these considerations manifestation dimensions.“

(Lim, Y. K., Stolterman, E., & Tenenberg, J. (2008), pp. 3-10)



Filtering and manifestation dimensions



Research prototypes and research products

“The concept of a research product emphasizes the nature of the engagement that people have with an 
artifact predicated on what it is as opposed to what it might become."

“Importantly, research products are not a theoretically derived notion that is rationalized as complete. Like 
prototypes, the concept of a research product is generative; findings from each of our design cases generated 
new insights that framed future design research inquiries.“

(Odom, W., Wakkary, R., Lim, Y. K., Desjardins, A., Hengeveld, B., & Banks, R. (2016), p. 2550)



Qualities of a research product

“Inquiry driven: a research product aims to drive a research inquiry through the making and experience of a 
design artifact. Research products are designed to ask particular research questions about potential alterative 
futures. In this way, they embody theoretical stances on a design issue or set of issues."

“Finish: a research product is designed such that the nature of the engagement that people have with it is 
predicated on what it is as opposed to what it might become. It emphasizes the actuality of the design artifact. 
This quality of finish is bound to the artifact’s resolution and clarity in terms of its design and subsequent 
perception in use.“

(Odom, W., Wakkary, R., Lim, Y. K., Desjardins, A., Hengeveld, B., & Banks, R. (2016), p. 2551)



Qualities of a research product

“Fit: the aim of a research product is to be lived-with and experienced in an everyday fashion over time. Under 
these conditions, the nuanced dimensions of human experience can emerge. In our cases, we leveraged fit to 
investigate research questions related to human-technology relations, everyday practices, and temporality. Fit 
requires the artifact to balance the delicate threshold between being neither too familiar nor too strange."

“Independent: a research product operates effectively when it is freely deployable in the field for an extended 
duration. This means that from technical, material, and design perspectives an artifact can be lived with for a 
long duration in everyday conditions without the intervention of a researcher.“

(Odom, W., Wakkary, R., Lim, Y. K., Desjardins, A., Hengeveld, B., & Banks, R. (2016), p. 2551)



Summary

 The Design Triangle

 Prototyping beyond UCD

 Prototypes as filters and manifestations

 Research prototypes vs. research products
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