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Design Resedrch

« Research for design

« Research into design

« Research through design

) Archer, B. (1995). The Nature of Research. Co-design, January 1995, 6-13.
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Design Resedrch

« Research for design

« Research into design

« Research through design

* Research through design: study something while creating it.
« How do you do that?

II.“ b',’:‘“@oEE'é\'l?ET Archer, B. (1995). The Nature of Research. Co-design, January 1995, 6-13.



Design Resedrch
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Sciences of the Artifical - Herbert Simon (1969)

« “Schools of architecture, business, education, law, and medicine, are all
centrally concerned with the process of design”

« Strives for knowledge about artificial objects and phenomena designed
to meet desired goals.
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Wicked Problems - Rittel & Weber (1973)

« Aresponse to Sciences of the Artificial

« Wicked problems are characterized by non-linearities and
incompleteness.

« They have conflicting perspectives.
« They can’t be accurately modelled.

* Cannot be addressed using reductionist science and engineering.
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Design

« Deals with conflicting perspectives.

« Can be perspectivally modelled.

* Is holistic an complementary to reductionist science and engineering.
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Design Research and Design Practice

« Design research is not design practice, which informs product and
service development.

« Design practice is a means to design research.

» Design practice shapes situated design.
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Design Research Shapes Knowledge by Studying

« Situated design resulting in instantiations, methods, and constructs.

 Situated design can be abstracted to knowledge as operational
principles resulting in methods, constructs, and models.

« Operational principles can be abstracted to emergent theory about
embedded phenomena resulting in constructs, models, and better

theories.

I LINKOPINGS Purao, S. (2002). Design Research in the Technology of Information Systems: Truth or Dare,
IO“ UNIVERSITET GSU Department of CIS Working Paper. Atlanta: Georgia State University.



Design Research Outputs

« Theories grounded in studies of conceptual work.

« Adapted theories that discuss the applicability of conceptual
perspectives from other disciplines.

« Manifestos that suggest approaches to design.
« Frameworks that suggest concrete approaches to design.

« Theories on design science that suggest normative standards for how
research through design should be conducted.

II “ LINKOPINGS Gaver, W. (2012). What should we expect from research through design?. In Proceedings of the SIGCHI Conference on
O UNIVERSITET Human Factors in Computing Systems (CHI '12). ACM, New York, NY, USA, 937-946.



There Are Two Kinds of People in the World

« Design-oriented research
— Uses design practice to produce knowledge
« Research-oriented design

— Uses research practice to produce artifacts

II LINKOPINGS Fallman, D. (2004) Design oriented-research versus Research-oriented Design, Workshop Paper, CHI 2004 Workshop
.“ UNIVERSITET on Design and HCI, Conference on Human Factors in Computing Systems, CHI 2004, April 24-29, Vienna, Austria



Artifacts as Carriers of Knowledge
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Annotation of Process Documentation
for Design Rationale

« Annotations about design choices reveal designers alternatives and
criteria

« Annotations articulate theories embedded in design artifacts about e.g.:
— Technical aspects: How should it be implemented?
— Ethical aspects: What values should a design serve?
— Practical aspects: How should those values be achieved in use?

— Aesthetical aspects: What form and appearence is appropriate for the
context?

— Social aspects: What will the people who use this be like?

Gaver, W. (2012). What should we expect from research through design?. In Arvola, M. (2010). Interaction Design Qualities: Theory and Practice. In
II “ LINKOPINGS Proceedings of the SIGCHI Conference on Human Factors in Computing Proceedings of the 6th Nordic Conference on Human-Computer Interaction
o UNIVERSITET Systems (CHI '12). ACM, New York, NY, USA, 937-946. (NordiCHI 2010), pp. 595-598. Reykjavik, Iceland, October 16 - 20, 2010. New

York, NY: ACM Press.
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Evaluating Design Research 1

Process

— Scientific rigor applied to methods
— Motivation for selection of methods

— Enough detail to make it possible to reproduce the process (no black boxes)

Invention

— Significant invention
— Novel integration of subject matters to specific situation (literature review!)
— Articulation of what is novel

Relevance

— Why should others care?

Extensibility

— How can others use the resulting outcomes in practice and research?

i Zimmerman, J., Forlizzi, J., and Evenson, S. 2007. Research through design as a method for interaction design research
II.“ LLJIII:IIIEOEE%\II%EST in HCI. In Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (San Jose, California, USA,
April 28 - May 03, 2007). CHI '07. ACM, New York, NY, 493-502.



Evaluating Design Research 2

e Contestable

— Is the contribution inventive and novel for the academic community in question?

 Defensible

— Is the contribution grounded empirically, analytically, and theoretically?Is the research
process and the reasoning rigorous and criticizable?

e Substantive

— Is the contribution relevant to the community in question? Does it contribute to the goals of
the community, for example, better design?

I LINKOPINGS Hook, K. & Lowgren, J. (2012). Strong concepts: Intermediate-level knowledge in interaction design research. ACM
IO“ UNIVERSITET Trans. Comput.-Hum. Interact. 19, 3, Article 23 (October 2012), 18 pages.



What Makes a Design Unique and Not Merely Novel?

« The application of an established generic model to a new problem or in a
new domain

« A design that combines elements from multiple established generic
models

« The addition of a new element to a known generic model manifested in a
design

« A combination of a new generic model and a design that defines a new
design space such that the design demonstrates the potential scope of
the new space.

i Wiberg, M., & Stolterman. E. (2014). What makes a prototype novel?: a knowledge contribution concern for
II.“ LLJIII:III}S/OEE%\II%EST interaction design research. In Proceedings of the 8th Nordic Conference on Human-Computer Interaction: Fun, Fast,
Foundational (NordiCHI '14), pp. 531-540. New York: ACM.



RtD often gives intermediate-level knowledge

INSTANCES

I LINKOPINGS HOok, K. & Lowgren, J. (2012). Strong concepts: Intermediate-level knowledge in interaction design research. ACM
IO" UNIVERSITET Trans. Comput.-Hum. Interact. 19, 3, Article 23 (October 2012), 18 pages.
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Design research can be like

Interpretative field studies, but

 in RtD argues researchers engage in
design in order to develop new
understandings:

— blurs the line between the roles of
researcher and designer

— Theories of design must
continuously be put to the test in
practice to ascertain their value for
research and for practice
(Dalsgaard, 2014)

Table 1. Summary of Principles for Interpretive Field Research

1. The Fundamental Principle of the Hermeneutic Circle

This principle suggests that all human understanding is achieved by iterating between
considering the interdependent meaning of parts and the whole that they form. This principle
of human understanding is fundamental to all the other principles.

Example: Lee’s (1994) study of information richness in e-mail communications. It iterates
between the separate message fragments of individual e-mail participants as parts and the
global context that determines the full meanings of the separate messages to interpret the
message exchange as a whole.

. The Principle of Contextualization

Requires critical reflection of the social and historical background of the research setting, so
that the intended audience can see how the current situation under investigation emerged.

Example: After discussing the historical forces that led to Fiat establishing a new assembly
plant, Ciborra et al. (1996) show how old Fordist production concepts still had a significant
influence despite radical changes in work organization and operations.

. The Principle of Interaction Between the Researchers and the Subjects

Requires critical reflection on how the research materials (or “data”) were socially constructed
through the interaction between the researchers and participants.

Example: Trauth (1997) explains how her understanding improved as she became self-
conscious and started to question her own assumptions.

. The Principle of Abstraction and Generalization

Requires relating the idiographic details revealed by the data interpretation through the
application of principles one and two to theoretical, general concepts that describe the nature
of human understanding and social action.

Example: Monteiro and Hanseth’s (1996) findings are discussed in relation to Latour’s actor-
network theory.

. The Principle of Dialogical Reasoning

Requires sensitivity to possible contradictions between the theoretical preconceptions guiding
the research design and actual findings (“the story which the data tell”) with subsequent
cycles of revision.

Example: Lee (1991) describes how Nardulli (1978) came to revise his preconceptions of the
role of case load pressure as a central concept in the study of criminal courts several times.

. The Principle of Multiple Interpretations

Requires sensitivity to possible differences in interpretations among the participants as are
typically expressed in multiple narratives or stories of the same sequence of events under
study. Similar to multiple witness accounts even if all tell it as they saw it.

Example: Levine and Rossmore’s (1993) account of the conflicting expectations for the
Threshold system in the Bremerton Inc. case.

i Klein, H. K., & Myers, M. D. (1999). A set of principles for
II.“ H“I}S/OEE'QI%EST conducting and evaluating interpretive field studies in
information systems. MIS quarterly, 67-93.

. The Principle of Suspicion

Requires sensitivity to possible “biases” and systematic “distortions” in the narratives
collected from the participants.

Example: Forester (1992) looks at the facetious figures of speech used by city planning staff
to negotiate the problem of data acquisition.




Criteria for Undergraduate Theses in Design
(in varying degrees)

Familiarity with basic concepts in scientific methods

A pragmatic worldview: Truth is what works in this real world situation from multiple perspectives
(aesthetically, practically, technically, ethically etc.)

Clear contribution potential: What makes this particular situation interesting and worthwhile studying?
— Not necessarily what the client asks for

Field work — sketch and prototype — user test: an established approach (emphasis may be on some parts)
— One research question per phase

Qualitative or mixed methods research

Process description and motivation of central design decisions (grounded in documentation in e.g. idea log,
annotated sketchbook, diary)

by field work and sketching and not only prototyping and testing of solutions
Empirical validation of design results in e.g. user tests

Lessons learned applicable to others and other design situations (discussion on
generalizability/transferability).

Core design idea articulated and related to other designs, and novel features highlighted

LINKOPINGS
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Further Criteria for Master Theses in Design
(in varying degrees)

« Possibly other worldviews:
— Advocacy/participatory, as in action research
— Critical, focusing on power structures and social critique

— Social constructivist, focusing on meaning construed between designer/researcher and other
stakeholders

— Less likely post-positivist, focusing on testing the probable truth of hypotheses in
experimental setups

« Analytical and theoretical validation of design results
e A higher degree of analysis of the process documentation (e.g. content analysis)

« Novel or even new core design ideas related to the ”idea history” of other designs, and
contributing to, developing, or challenging earlier ideas

LINKOPINGS
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Read Jonas Lowgren’s two texts on design theses

» https://www.ida.liu.se/~729G40/info/tips.sv.shtml

« A few examples of good design theses of different kinds:

— http://urn.kb.se/resol

ve?urn=urn:nbn:se

liu:diva-161022

— http://urn.kb.se/resol

ve?urn=urn:nbn:se

‘liu:diva-174074

— http://urn.kb.se/resol

ve?urn=urn:nbn:se

:liu:diva-3667

— http://urn.kb.se/resol

ve?urn=urn:nbn:se

:liu:diva-8717
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