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Introduction 

• Brooks CHI’88: “is interface design itself an area of 
research, capable of producing generalizable results?”  

• The tension between truths:  

– narrow truths  
• proved convincingly by statistically sound experiments 

• results indisputably true but disputably applicable 

– broad “truths” 
• generally applicable but supported  supported by possibly 

unrepresentative observations 

• results indisputably applicable but perhaps over-generalized 

“to derive or induce (a general conception or principle) from particulars” 
“to infer or induce from specific cases to more general cases or principles” 
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Research Goals 

• Argue that the design of interactive systems 
can itself be an area of research 

– complementing other forms of research 

– capable of producing useful and trustworthy research results 
 

• Support initiatives to introduce design-based research 
as a first-class member of research methods 

– provide unique lessons that cannot be obtained 
through other research methods 

Design-Based Research 

• A method of inquiry - exploiting  opportunities 
that design of complex systems provides 

• Advance our understanding about:  

– the problem we are solving 

– process we are following 

– solution we are building  
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Design-Based Research Motto 

“If you want to change something  
you need to understand it,  

if you want to understand something  
you need to change it” 

Goals 

• Guidelines for researchers and practitioners 
wishing to understand, review or conduct DBR 
– What we learn when we engage in design? 

– What generalizable knowledge we can get? 

– What are the main methodological and theoretical 
issues related to this kind of research? 

– Why DBR can answer questions other methods cannot? 

– How an ordinary design activity can be adapted 
to yield useful and trustworthy research results? 

 

 



4 

Audience 

• Practitioners 

– guidelines about how ordinary design activity can 
be adapted to yield useful research contributions 

– value of doing research in practice 

• Researchers 

– a motivation to stimulate their 
more active involved in design process 

– supporting view that research is best done if a 
researcher works for a real user with real task 

Agenda 

• Introduction 

• Part 1: Background 
– HCI / Interaction Design 

– General Design Research 

– Art-Based Research 

– Computer Science and Software Engineering 

– Educational Sciences 

• Part 2: What We Learn When We Engage in Design? 
– What we learn? 

– What kind of generalizable knowledge we can get from design? 

– What are the main methodological and theoretical issues related to this kind of 
research? 

– How an ordinary design activity can be adapted to yield useful and trustworthy 
research results? 
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About the Lecturer 

• Practitioner/Researcher 

– Best Practices Consultant 

• obren@acm.org 

• obren.info/  

• “Design-based research: what we learn when 
we engage in design of interactive systems” 
interactions 18, 5 (September 2011), 56-59 

 

Usefull Links 

• http://DBRNordiChi.wordpress.com/ 

– References 

– Slides 

http://dbrnordichi.wordpress.com/
http://dbrnordichi.wordpress.com/
http://dbrnordichi.wordpress.com/
http://dbrnordichi.wordpress.com/
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Definitions: Research 

• “creative work undertaken systematically to increase the stock of 
knowledge … and the use of this stock of knowledge to devise new 
applications” (Organization for Economic Co-operation and 
Development – OECD Frascati Manual) 

 

• “investigation … aimed at the discovery and interpretation of facts, 
revision of accepted theories or laws in the light of new facts, or 
practical application of such new or revised theories or laws” 
(Merriam-Webster dict.) 

 

• “the systematic investigation into and study of materials and 
sources in order to establish facts and reach new conclusions.” 
(Google define:research) Creative 

Systematic 
Increase knowledge 

Apply knowledge 
 

Part 1: Background 
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Background 

• Introduction 

• Background 

– HCI / Interaction Design 

– General Design Research 

– Art-Based Research 

– Computer Science and Software Engineering 

– Educational Sciences 

• What We Learn When We Engage in Design? 

Sources 

• HCI / Interaction Design 

• General Design Research 

• Art-Based Research 

• Software Engineering 

• Educational Sciences 
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HCI / Interaction Design 

• CHI’88, Brooks 

• CHI’08, Greenberg and Bill Buxton 
Usability evaluation considered harmful  

• CHI’07, Zimmerman et al. 
Research Through Desing 

• Many others… 

 

Fred Brook at CHI’88 

• F. P. Brooks (CHI '88) Grasping reality through illusion—
interactive graphics serving science 

– Brooks CHI’88: “is interface design itself an area of research, 
capable of producing generalizable results?”  

– The tension between truths:  
• narrow truths 

– proved convincingly by statistically sound experiments,  

– indisputably true but disputably applicable 

• broad “truths” 
– generally applicable supported by possibly unrepresentative observations,  

– indisputably applicable but perhaps over-generalized 
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Fred Brook at CHI’88 (cont.) 

• Proposed classifying of research results into: 

– Findings – established by soundly-designed experiments,  
stated in terms of the domain for which generalization is valid 

– Observations – reports of facts of real user behavior, even 
those observed in under-controlled, limited sample 
experiences 

– Rules-of-thumb – generalizations, even those unsupported by 
testing over the whole domain of generalization, believed by 
the investigators willing to attach their names to them 

• “Any data are better than none” 
 

“to derive or induce (a general conception or principle) from particulars” 
“to infer or induce from specific cases to more general cases or principles” 

CHI’08 – Usability Research  
Considered Harmfull 

• Saul Greenberg and Bill Buxton 
Usability evaluation considered harmful 
(some of the time), CHI '08 

• “Usability evaluation can be ineffective and 
even harmful if naively done 'by rule' rather 
than 'by thought‘” 
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Usability Research  
Considered Harmfull (cont.) 

• ACM CHI has a methodology bias:  

– certain kinds of evaluation methods are considered 
more ‘correct’ and thus acceptable than others 

– people now generate ‘research questions’ 
that are amenable to a chosen method 

• “… they choose a method perceived as ‘favored’ by review 
committees, and then find or fit a problem to match it. … a 
common statement we hear is ‘if we don’t do a quantitative 
study, the chances of a paper getting in are small’. That is, 
researchers first choose the method (e.g., controlled study) 
and then concoct a problem that fits that method.”  

 

Usability Research  
Considered Harmfull (cont.) 

• Can mute creative ideas 

– do not conform to current interface norms 

• Suppress radical innovations 

– many issues likely to arise from an immature technology  

– can quash what could have been an inspired vision  

• Validate academic prototypes 

– incorrectly suggest a design's scientific worthiness  

– misses critique for adopting and use in everyday practice  

• If without regard how cultures adopt design over time 

– today's reluctant reactions  - tomorrow's eager acceptance 
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Research Through Design 

• Promote methods and processes from interaction 
design practice as a legitimate method of inquiry 

– attempt to bridge the HCI practice/research gap 
 

• CHI’07 : Zimmerman, Forlizzi, Evenson 

– build on Frayling’s work on research in art and design  

– proposed the "research through design" model 

• integrate contribution from ID practitioners and researchers 

 

 

Research Through Design (cont.) 

• Model of interaction design research 

• Set of criteria for evaluating the quality of  
an interaction design research contribution 

• Examples: 

– XEROX reprographics 

– Philips vision of the future 

– Apple guides 
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Model fo Research Through Design 

 

Evaluating Interaction Design 
Research Contributions 

• Four lenses for evaluating an interaction 
design research contribution 

– process 

• provide enough detail to reproduce the process 

– invention 

• must be a significant invention, demonstrate novelty 

– relevance 

– extensibility 

• employing results in a future design problem  
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Many Others 

• Research through design as a method for interaction design research in HCI. 

• An analysis and critique of Research through Design: towards a formalization of a research approach. 
Discovering Knowledge in the Design Case. 
In Proceedings of Future Ground (2004). Design Research Society. Brenda, 

• Design Research: Methods and Perspectives 
MIT Press,  2003 Koskinen I., Zimmerman J., Binder T., Redstrom J., Wensveen S. (2011): 

• Design Research Through Practice: From the Lab, Field, and Showroom. 
Morgan Kaufmann Publishers. Wolf T.V., Rode J.A., Sussman J., and Wendy A. Kellogg. 

• Dispelling “design” as the black art of CHI. 
ACM CHI ’06, 521-530. William Gaver. 

• What should we expect from research through design?. 
ACM CHI ’12 . 937-946. Ditte Amund Basballe and Kim Halskov. 2012. 

• Dynamics of research through design. 
DIS ’12. ACM, New York, NY, USA, 58-67. Buxton, W. 

• Sketching user experience – Getting the design right and the right design. 
San Francisco, CA, Morgan Kaufmann, 2007. James Landay, 

• Must design become ‘scientific’?  
DIS’06 Workshop on Exploring Design as a Research Activity. Dourish, P. (2006). 

• Implications for design 
Proc. CHI ’06.  NY: ACM Press, 541-550. Fallman, D. (2003). 

• Design-oriented human-computer interaction 
Proc. CHI 2003, 225-32. Gaver, W. (2006). 

• Learning from Experience: The Humble Role of Theory in Practice-Based Research 
CHI 2006 Workshop on Theory and Methods for Experience-Centered Design. Rogers, Y. (2004). 

• New theoretical approaches for human-computer interaction 
Annual review of information, science and technology: Vol. 38 (pp. 87–143). Medford, NJ: Information Today. 

• ... 

Sources 

• HCI / Interaction Design 

• General Design Research 

• Art-Based Research 

• Computer Science and Software Engineering 

• Educational Sciences 

http://dx.doi.org/10.1145/1240624.1240704
http://dx.doi.org/10.1145/1240624.1240704
http://dx.doi.org/10.1145/1240624.1240704
http://dx.doi.org/10.1145/1858171.1858228
http://dx.doi.org/10.1145/1858171.1858228
http://www.cs.cmu.edu/~johnz/pubs/2004_FutureGround.pdf
http://www.cs.cmu.edu/~johnz/pubs/2004_FutureGround.pdf
http://books.google.nl/books/about/Design_Research.html?id=xVeFdy44qMEC&redir_esc=y
http://mkp.com/news/design-research-through-practice-by-ilpo-koskinen-john-zimmerman-thomas-binder-johan-redstrom-stephan-wensveen
http://mkp.com/news/design-research-through-practice-by-ilpo-koskinen-john-zimmerman-thomas-binder-johan-redstrom-stephan-wensveen
http://dx.doi.org/10.1145/1124772.1124853
http://dx.doi.org/10.1145/1124772.1124853
http://dx.doi.org/10.1145/2207676.2208538
http://dx.doi.org/10.1145/2207676.2208538
http://dx.doi.org/10.1145/2317956.2317967
http://dx.doi.org/10.1145/2317956.2317967
https://plus.google.com/100393701121440374291
http://www.antle.iat.sfu.ca/courses/iat834/resources/Sengers_06_design-v-science-death-match.doc
http://www.antle.iat.sfu.ca/courses/iat834/resources/Sengers_06_design-v-science-death-match.doc
http://www.antle.iat.sfu.ca/courses/iat834/resources/Sengers_06_design-v-science-death-match.doc
http://dx.doi.org/10.1145/1124772.1124855
http://dx.doi.org/10.1145/1124772.1124855
http://dx.doi.org/10.1145/642611.642652
http://dx.doi.org/10.1145/642611.642652
http://dx.doi.org/10.1145/642611.642652
http://dx.doi.org/10.1145/642611.642652
http://dx.doi.org/10.1145/642611.642652
http://dx.doi.org/10.1145/642611.642652
http://www.informatics.sussex.ac.uk/research/groups/interact/publications/ARIST-Rogers.pdf
http://www.informatics.sussex.ac.uk/research/groups/interact/publications/ARIST-Rogers.pdf
http://www.informatics.sussex.ac.uk/research/groups/interact/publications/ARIST-Rogers.pdf
http://www.informatics.sussex.ac.uk/research/groups/interact/publications/ARIST-Rogers.pdf
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Design Research 

• Donald Schön 

• Christopher Alexander 

• Herbert A. Simon 

• Nigel Cross 

• ... 

Donald Schön’s 

• The Reflective Practitioner  
– The practitioner allows himself to experience 

surprise, puzzlement, or confusion in a situation 
which he finds uncertain or unique  

– He reflects on the phenomenon before him, and 
on the prior understandings which have been 
implicit in his behavior 

– He carries out an experiment which serves to 
generate both a new understanding of the 
phenomenon and a change in the situation 

“creative work undertaken systematically to increase the stock of knowledge … and the 
use of this stock of knowledge to devise new applications” 
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Christopher Alexander 

• Notes on the Synthesis of Form 

• A Pattern Language 

– provides patterns based on the way people have 
built and used their physical environment  

– 253 patterns divided in towns, buildings, 
construction  

• Collection and generalization of 
design problems and solutions 

 

Herbert A. Simon 

• The Sciences of the Artificial 

– difference between natural sciences and 
the sciences of the artificial 
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Herbert A. Simon (cont.) 

• Illustrative examples of value of knowledge 
obtained through design of systems  

– main route to development of time-sharing systems 
was to build them and see how they behaved 

– existing theories were not able  
to predict the behavior of such systems 

– no one had specific ideas as to how it may be done 

– to understand them, the systems had to be  
constructed, and their behavior observed 

 

Nigel Cross 

• The concept that designers (architects, 
engineers, product designers...) have particular 
‘designerly’ ways of knowing and thinking 

• Difference among: 

– Design Scientification 

– Design Science 
• attempts to formulate the design method –  

a coherent, rationalized method, as ‘the scientific method’ 

– Science of Design 
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Sources 

• HCI / Interaction Design 

• General Design Research 

• Art-Based Research 

• Software Engineering 

• Educational Sciences 

Research in Art and Design 

• Christopher Frayling 

– Research a misunderstood word in art 

• Overlaps or Research and Art 

– Research into (about) art and design 

– Research through art and design 

• material research, development work, action research 

– Research for art and design 

• gathering of reference material 

“creative work undertaken systematically to increase the stock of knowledge … and the 
use of this stock of knowledge to devise new applications” 
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Art-Based Research 

• “I never made a painting as a work of art,  
it’s all research.”   - Pablo Picasso 

• Shaun McNiff, Art-Based Research 
– “Systematic use of the artistic process, the actual making  

of artistic expressions in all of the different forms of the 
arts, as a primary way of understanding and examining 
experience by both researchers and the people that they 
involve in their studies.” 

 

 

Art and Science 

• Non-trivial interplay of art and science 

– The Art of Playing the Piano 

– The Science of Pianoforte Technique 

– The Science of Pianoforte Practice 

– The Art of Piano Playing: A Scientific Approach 
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Sources 

• HCI / Interaction Design 

• General Design Research 

• Art-Based Research 

• Computer Science and Software Engineering 

• Educational Sciences 

Computer Science and Software 
Engineering 

• Fred Brooks 

• Donald Knuth 

• Robert Glass 

• ... 
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Fred Brooks 

• Fred Brooks The Design of Design  

– "constants" across design processes in a diverse 
range of design domains,  

• computer engineering, architecture,  
organizations, and book design 

– argued for knowledge obtained through design,  

• research is best done if a researcher  
works for a real user with real task 

Donald Knuth 

• Donald Knuth – computer programming as art  
– “art because it applies accumulated knowledge to 

the world, … requires skill and ingenuity, and 
especially because it produces objects of beauty” 

• Synergy of theory and practice  
– "life is only half there unless you also 

 get nurtured by practical work“ 

– “practice makes you able to consider better 
and more robust theories that are richer than  
if they are just purely inspired by other theories” 
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Robert Glass 

• Wrote extensively about complex interrelation 
between theory and practice in software design 

• A number of domains in software engineering 
where the practice preceded the theory 

– software design, software maintenance,  
user interface, programming in large,  
modeling and simulation, metrics… 

Sources 

• HCI / Interaction Design 

• General Design Research 

• Art-Based Research 

• Computer Science and Software Engineering 

• Educational Sciences 
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DBR in Educational Sciences 

• Educational design-based research 
– methodology for examining learning 

in real-world settings  

– reaction to limited usefulness 
of laboratory studies and experiments 

• Brown A. L. (1992) 
– Design experiments: Theoretical and 

methodological challenges in creating complex 
interventions in classroom settings 
J. Learn. Sci. 2(2): 141–178. 

 

DBR in Educational Sciences (cont.) 

• In design-based research, educational researches  

– design the whole educational setting 

– explore how the design impacts learning process 

– cycle the results from the research 
back into the next interaction of classroom design 
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DBR in Educational Sciences (cont.) 

• Design-based research in educational sciences 
draws from a number of disciplines 

– developmental psychology, cognitive science, 
learning, anthropology, sociology, technology  

DBR in Educational Sciences: 
Current Status 

• Achieved its maturity and acceptance 

• Special issues in leading educational journals 
– The role of design in educational research 

[Special Issue] Educational Researcher, 2003, 32(1)  

– DBR methods for studying learning in context 
[Special Issue] Educational Psychologist, 2004, 39(4). 

– Rethinking methodology in the learning sciences 
[Special Issue] J. Learning Sciences, 2001, 10(1&2) 

– Design-based research 
[Special Issue] Journal of Learning Sciences, 2004, 13(1) 
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DBR in Educational Sciences: 
Lots fo Metholodical Discussions 

• Strong opposition of randomized experiments protagonist 
• Excellent discussions: 

– Maxwell J. A. (2004). 
Causal explanation, qualitative research,  
and scientific inquiry in education 
Ed. Researcher, 33(2). 

– Erickson F. & Gutierrez K. (2002).  
Culture, rigor, and science in educational research,  
Educational Researcher, 31(8), 21-24.  

– William Winn (2003) 
Research Methods and Types of Evidence  
for Research in Educational Technology,  
Educational Psychology Review, 15 (4),, 367-373 

Educational 

Sciences 

Design /  

UX / HCI 

Computing  

Disciplines 
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Part 2: What We Learn When 
We Engage in Design? 

What We Learn When 
We Engage in Design? 

• What We Learn When We Engage in Design? 

• Generalizable knowledge from design 

• Relation to other forms of research 

• Certainty and trustworthiness 

• Adapting ordinary design to DBR 

• Why DBR answers questions other methods 
cannot? 
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What We Learn When 
We Engage in Design? 

• What We Learn When We Engage in Design? 

• Generalizable knowledge from design 

• Relation to other forms of research 

• Certainty and trustworthiness 

• Adapting ordinary design to DBR 

• Why DBR answers questions other methods 
cannot? 

 

Design Effort and Decisions 

• Design can be described as a sequence of decisions 
made to balance design goals and constraints 

• Designers make a number of such decisions 
– How the design process will advance? 

– What needs and opportunities the design will address? 

– What form the resulting product will take? 

• These decisions must be made in every design effort  

– may not be explicit, conscious, or formally expressed 
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Learning 

• In routine design, decisions are straightforward,  
requiring little meaningful learning by designers 

 

• In challenging or innovative designs,  
decisions can be complex and interdependent 
– extensive investigation, experimentation, iterative refinement 

 

• Designers may acquire substantial new understandings 
– basis for design-based research 

– make available to a broader public this new knowledge 

Design Decisions 

• Collections of decisions 

– design procedures 

– problem analysis 

– design solutions 

• Opportunities for learning 

– the more informed the designers are in making 
these decisions, the better their decisions will be 
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Design Procedures 

• Processes and individuals involved in design 

– can be complex, requiring a range of expertise and a 
systematic process to meet goals within constraints 

• There is no the “universal design process” 

– designers often develop specialized procedures  

– respond to a particular design challenge or the 
context in which the design is being constructed 

Problem Analysis 

• Describes our current understanding 
of the problem we are dealing with  

– goals, needs, opportunity that design addresses 

– challenges, constraints, opportunities of context 

• In design we do not start with  
clear understanding about the problem 

– problem understanding evolves 
in parallel with the problem solution  
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Problem Analysis (cont.) 

• Lawson:  

– many components of problems cannot be expected to 
emerge until attempt at generating solutions  

– design problems full of uncertainties both  
about the objectives and their priorities  

– objectives and priorities likely to change during 
design process as solution implications emerge 

• Schön:  

– problem setting equally important as problem solving 

Problem Analysis (cont.) 

• Brooks: 

– chief service of a designer helping clients 
discover what they want designed 

– impossible for a client to specify completely, precisely, and 
correctly the exact requirements of a software product 
before trying some versions of the product  

• Simon: “designing without final goals”  

– goal of design may be improving problems understanding 

– idea of final goals and static problem definition inconsistent 
with our limited ability to foretell or determine future 
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Design Solutions 

• Resulting product, outcome of designers' effort to:  

– address challenges 

– satisfy constraints 

– exploit opportunities 

– balance tradeoffs identified in the problem analysis 

• Design solution evolves over the design process 

– designers deepen their understanding about 
design context and problem 

 

Summary 

• In design we can learn important lessons: 

– Design procedures 

• What worked? What did not work? Why? 

– Problem analysis 

• What is the problem? What are the main factors? 

– Design solutions 

• The main design decisions, and their motivation. 

• In constant flux 
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What We Learn When 
We Engage in Design? 

• What We Learn When We Engage in Design? 

• Generalizable knowledge from design 

• Relation to other forms of research 

• Certainty and trustworthiness 

• Adapting ordinary design to DBR 

• Why DBR answers questions other methods 
cannot? 

 

Generalization 

• In a normal design effort 

– primarily goal is to create a successful product 

– lessons learned restricted to particular design 
and people involved in it 

 

• To be useful to others, knowledge must be applicable  
beyond the context in which it was acquired 

– relevant for an audience beyond designers themselves  
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Design-Based Research and 
Generalization 

• Design-based research extends 
ordinary design activity  

– additional goal of developing generalizable 
knowledge derived from lessons learned in design 

 

Generalizable Knowledge 

• Domain Theories 

– Generalization of problem analysis 

• Design Frameworks and Patterns 

– Generalization of design solutions 

• Design Method(ologies) 

– Generalization of design procedures 
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Domain Theories 

• Generalization of a portion of problem analysis 

– about users of interactive systems and how they 
learn to use and interact with the systems 

– about the context of the system usage and how it 
influences the user and interaction 

• A mean to understand the world,  
rather than solution or procedure 

• Descriptive 

 

Design Frameworks and Patterns 

• A generalization of the design solution  

• Characteristics that a solution should have to  

– achieve a particular set of goals  

– in a particular context 

• A collection of coherent design guidelines 
for a particular class of design 

– e.g. patterns 

• Prescriptive 
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Design Method(ologies) 

• A general design procedure 

• Provides guidelines for the process 
rather than the product 

• Describes  

– a process for producing a class of design solutions 

– the types of expertise required 

– the roles of people with these types of expertise 

Design Method(ologies) (cont.) 

• Prescriptive 

– guidelines for the process rather than the product 

• Describes 

– a process for achieving a class of designs 

– the forms of expertise required 

– the roles to be played by the individuals 
representing those forms of expertise 
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EXAMPLES 

Pattern Language 

• A Pattern Language: Towns, Buildings, 
Construction (1977)  

– architecture, urban design, and community livability 

– one of the best-selling books on architecture 

• Patterns describe a problem and offer a solution 

– ways to improve a town or neighborhood  

– design a house 

– design an office, workshop or public building 

 

http://en.wikipedia.org/wiki/Architecture
http://en.wikipedia.org/wiki/Urban_design
http://en.wikipedia.org/wiki/Livability


36 

Design Patterns: Elements of 
Reusable Object-Oriented Software  

• “A software engineering book describing 
recurring solutions to common problems in 
software design” 

Software Design Patterns Criteria 

• Rule Of Three: abstracts three or more experiences.  
– Non-normative comment:  the first occurrence is an event, the 

second occurrence is a coincidence, and the third occurrence 
may be a pattern. 

• Documentation:  
– documented solution to problem and associated design forces 

• Teaching 
– both solution and teaching elements 
– teaching elements address the "why?" questions justification 

and rational explanation of the pattern  

• Review 
– reviewed and accepted by qualified peers; revised 



37 

The Design of Everyday Things 

• Domain theory 

– usability problems of everyday things 

– introduced affordance as it applied to design 

 

• Examples of affordances are  

– flat plates on doors meant to be pushed 

– small finger-size push-buttons, 

– long and rounded bars we intuitively use as handles 

The Mythical Man-Month 

• The Mythical Man-Month: Essays on 
Software Engineering  

– a book on software engineering and project 
management  

– generalization of lessons learns in 
design of IBM OS/360 operating system 

– one of the most influential computer 
designs in history 

http://en.wikipedia.org/wiki/Affordance
http://en.wikipedia.org/wiki/Software_engineering
http://en.wikipedia.org/wiki/Project_management
http://en.wikipedia.org/wiki/Project_management
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The Design of Design  

• “Constants" across design processes in a 
diverse range of design domains  

• computer engineering,  

• architecture, and  

• book design 

 

Developing interactive artificial intelligence 
software for NASA mission control 

• Development of interactive software tools  

– focus on user involvement and how lessons 
learned were applied to improve the technology 

Ari Kristinn Jónsson. 2010. Developing 
interactive artificial intelligence software for 
NASA mission control. In Proceedings of the 
6th Nordic Conference on Human-Computer 
Interaction: Extending Boundaries (NordiCHI 
'10). ACM, New York, NY, USA, 1-1. 
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Designing a portal for older users 

“A multidisciplinary team from industry, government, and academia 
developed prototype email, Web search, and navigation systems for 
users over 60 years old who were inexperienced in using computers 
and had never used the Internet. The academics encountered 
problems in persuading other team members of the specific 
challenges of designing for and working with older people. A number 
of ways of overcoming such challenges were implemented, and the 
final “radically simple” systems evaluated by a team of older people. 
The collaboration highlighted the conflicting pressures of the 
commercial world and the time and patience needed to design for 
older users.” 

Alan F. Newell, Anna Dickinson, Mick J. Smith, and Peter Gregor. 
2006. Designing a portal for older users: A case study of an 
industrial/academic collaboration. ACM Trans. Comput.-Hum. 
Interact. 13, 3 (September 2006), 347-375. 

Debugging in the (very) large: ten years of 
implementation and experience 

• Generalization of ten years of experience in 
designing solutyions for debugging of 
Microsoft products 

Kinshuman Kinshumann, Kirk Glerum, Steve Greenberg, Gabriel 
Aul, Vince Orgovan, Greg Nichols, David Grant, Gretchen Loihle, 
and Galen Hunt. 2011. Debugging in the (very) large: ten years of 
implementation and experience. Commun. ACM 54, 7 (July 2011), 
111-116.  
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Sketching User Experiences 

• Generalization of sketching and low-level 
prototyping techniques 

• Sketching of UX 

 

Reverse alarm clock: a research through 
design example of designing for the self 

• Details the design process and evaluation of 
the reverse alarm clock  

• Provides our insights on designing for the self 
through the reflection of our process 

Kursat F. Ozenc, James P. Brommer, Bong-keum Jeong, Nina Shih, Karen Au, 
and John Zimmerman. 2007. Reverse alarm clock: a research through design 
example of designing for the self. In Proceedings of the 2007 conference on 
Designing pleasurable products and interfaces (DPPI '07) 
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Tangible bits: towards seamless interfaces 
between people, bits and atoms 

• Generalization of lessons learned in building 
of research prototypes 

• Research Prototypes 

– metaDESK 

– transBOARD 

– ambientROOM 

 Hiroshi Ishii and Brygg Ullmer. 1997. Tangible 
bits: towards seamless interfaces between 
people, bits and atoms. In Proceedings of the 
SIGCHI conference on Human factors in 
computing systems (CHI '97). 

Designing the User Interface 

• Ben Shneiderman. 1992. Designing the User Interface : 
Strategies for Effective Human-Computer Interaction 

– “Based on 20 years experience, Shneiderman offers readers 
practical techniques and guidelines for interface design.“ 
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Confessions from a grounded theory 
PhD: experiences and lessons learnt 

• Dominic Furniss, et al. (CHI’11). Confessions 
from a grounded theory PhD: experiences and 
lessons learnt.  

– Generalization of design/research process 

YOUR EXAMPLES? 
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What We Learn When 
We Engage in Design? 

• What We Learn When We Engage in Design? 

• Generalizable knowledge from design 

• Relation to other forms of research 

• Certainty and trustworthiness 

• Adapting ordinary design to DBR 

• Why DBR answers questions other methods 
cannot? 

 

• DBR vs. Theoretical Research 

• DBR vs. Controlled Experiments 

• DBR vs. Enthographical Research/Field Studies 
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Design-Based Research vs.  
Theoretical Research 

• DBR offers an alternative view on theory-
practice relation – neither is taken as primary 

• The basic relation is one of reflectivity  

– development of theoretical ideas is driven by 
and remains rooted in design practice 

– design practice itself guided by  
current theoretical developments 

Design-Based Research 
and Theory Development 

• Design-based research provides a productive 
perspective for theory development:  

– designing a concrete system requires 
that a theory is fully specified 

– design often can reveal theoretical inconsistencies 
more effectively than analytical process  

• Involves researchers in improving practice 

– research results directly relevant for the practice 

Stolterman, E. 
The nature of design practice and implications for interaction design research 

International Journal of Design, 2008, 2(1), 55-65. 
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Grounding of Theories in Design 

• Problems in theoretical constructs without their 
grounding in concrete design 

– e.g. Henning‘s discussion about decline of CORBA 

• Henning conclusion, consortia need to  

– ensure that they standardize existing best practices 

– standard should not be approved without  

• a reference implementation 

• having been used to implement  
a few projects of realistic complexity 

W3C Standardization Process 

• HTML, XML, SVG, Semantic Web… 

• In standards process, W3C requires groups 
demonstrate implementation experience 

• A call for implementations part of standardization 

– at least two independent implementations 

– urges working groups to drop features which have 
fewer than two implementations  
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Controlled Experiments 

• Controlled experiments one of most powerful 
and conclusive forms of empirical research 

• Establish relation between causes and effects  

– manipulating an independent variable 
to see how it effects a dependent variable.  

– for instance, in medical trials 

• controlled, randomized experiments used to establish 
causal relation between a treatment and symptoms 

Controlled Experiments: Conditions 

• Enormous benefits, but some serious limitations 

• Controlled experiments may be conducted only if we 

1. know all relevant variables involved in research 

2. can define important relationships among variables 

3. can control all extraneous variables that might affect results 

• These conditions significantly limit its scope 

– we may not know all relevant variables 

– in a real world setting a researcher usually cannot maintain 
control over all factors that may affect the result  
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Controlled Experiments: 
Simplifications and Negative Effects 

• Attempting to simplify real-world situation to 
subjected to experimental research 

– studying of unrealistically simple situations 

• Attempting to achieve an experimental control 
in a real world setting 

– negative phenomena, e.g. Hawthorne effect 

Hawthorne Effect 

• Hawthorne Works company 

– experiments on factory workers 
carried out between 1924 and 1932 

• People act differently if they know they are studied 
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Hawthorne Effect (cont.) 

• Roethlisberger, F.J. & Dickson, W.J. (1939) Management and 
the Worker 
– “The difficulty, however, went much deeper than the personal 

feelings of failure of the investigators. They were entertaining 
two incompatible points of view. On the one hand, they were 
trying to maintain a controlled experiment in which they could 
test for the effects of single variables while holding all other 
factors constant. On the other hand, they were trying to create 
a human situation, which remained unaffected by their own 
activities.  
It became evident that in human situations not only was it 
practically impossible to keep all other factors constant, but 
trying to do so in itself introduced the biggest change of all; in 
other words, the investigators had not been studying an 
ordinary shop situation but a socially contrived situation of 
their own making.“ 

Hawthorne Effect (cont.) 

• Roethlisberger, F.J. & Dickson, W.J. (1939) 
Management and the Worker 

– “With this realization, the inquiry changed its 
character. No longer were the investigators 
interested in testing for the effects of single 
variables. In the place of a controlled experiment, 
they substituted the notion of a social situation, 
which needed to be described and understood as 
a system of interdependent elements.” (p. 185) 
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More Insights about What Worked 

• Controlled experiments may provide reliable 
information that something “worked”  

– often no sufficient information about exactly 
what worked nor “why” or “how” it worked 

• DBR can get more insights about “why” and 
“how” some elements of design work 

Design-Based Research and 
Controlled Experiments 

• Controlled experiments and DBR are compatible 
forms of research, can be used together 
– controlled experiments can be used in formative 

evaluations, to guide design decisions 

– test particular elements of design on a smaller scale and 
in more controlled conditions 

• For example, a decision which input control 
to use in a user interface  
– may be based on results of controlled experiments 

comparing efficiency of input with several alternatives 
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Ethnographic Research / Field Studies 

• Characterize relationships / events in a setting 

• No attempt to change this situation 
– goal is to produce rich descriptions that make it 

possible to understand what is happening and why 

• Contrast to DBR  
– researchers actively participate 

– an insider’s view on design process 

• In ethnographic research  
– researchers usually remain “outsiders” 

trying to understand insider’s view 

Design-Based Research Motto (again) 

“If you want to change something  
you need to understand it,  

if you want to understand something  
you need to change it” 
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Design-Based Research vs. 
Ethnographic Research / Field Studies 

• Methods from the ethnographic research are 
valuable for design-based research  

– evaluation and data collection 

– participant observation, interviews, questionnaires 

What We Learn When 
We Engage in Design? 

• What We Learn When We Engage in Design? 

• Generalizable knowledge from design 

• Relation to other forms of research 

• Certainty and trustworthiness 

• Adapting ordinary design to DBR 

• Why DBR answers questions other methods 
cannot? 
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Certanity 

• Design-based research does not lead to results 
with statistically established confidence levels 

– unlike results from the theory-testing tradition  

 

• Main distinctions between DBR and more 
traditional forms of empirical research:  

– difference in objectives 

– the source of strength 

 

Objectives of DBR 

• Different from traditional empirical research 

• Creation of new and useful theories 

– evaluation metrics are novelty and usefulness 

– novelty with utility for resolving important problems 

– generate theories that could not be generated by 
isolated analysis or traditional empirical approaches 
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Strengths of DBR 

• The strength of results developed through 
design-based research comes from: 

– grounding in specific and useful design experiences 

– internal consistency 

– explanatory power (if account for the issues 
raised during the design and evaluation process) 

Trustworthiness 

• Trustworthiness, i.e. credibility and validity 

• In quantitative research: 

– researchers are objective observers that neither 
participates in nor influences what is being studied 

• In design-based research: 

– researchers influences and change environments, at 
the same time serving as “research instruments” 
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Trustworthiness (cont.) 

• Trustworthiness of DBR comes from  
making reasoning behind generalized claims: 

– explicit 

– public 

– open for critical reflection and discussion 

Trustworthiness (cont.) 

• Enable readers to clearly understand 
motivation and reasoning behind claims 

• Sufficient information so that generalized claims 
can be tracked back to their source 

– if necessary to the original design experience 
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The Role of the Community 

• The quality of designed-based research 
contribution == the quality of design-based 
research community 

 

What We Learn When 
We Engage in Design? 

• What We Learn When We Engage in Design? 

• Generalizable knowledge from design 

• Relation to other forms of research 

• Certainty and trustworthiness 

• Adapting ordinary design to DBR 

• Why DBR answers questions other methods 
cannot? 
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Design ≠ Design-Based Research 

• By designing we are not automatically doing 
design-based research  

 

• Requirements for design-based research? 

• How can ordinary design effort be augmented 
to yield generalizable research results?  

A Research Contribution 

• Should go beyond simply refining practice,  

– also address theoretical questions and issues 

• Five requirements 

– research orientation 

– systematic documentation 

– (formative) evaluation 

– generalization 

– iteration 
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Research Orientation 

• Beyond solving practical problems, connect to, 
both, research findings and research perspectives 
– informed by prior research 

– guided by research goals 

• Exploit available theories and empirical results 

• Guided by informed understanding of  
gaps in current knowledge 
– focus research effort in areas that can make  

a useful contribution to our understanding 

– help company innovate 

 

Systematic Documentation 

• Generalizable knowledge 

– a result of analysis of a design process and 
decisions made through this process 

• To support analysis, design process must be  
thoroughly and systematically documented  

• Main evidence to support our claims 
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Systematic Documentation (cont.) 

• Making explicit elements used intuitively 

– rationale for design decisions, whys not only whats 

– describe limitations and failings of the design, as 
well as successes, in implementation and outcomes  

 

Evaluation 

• Necessary part of design-based research 

– identify shortfalls in problem analysis, solution, 
and design procedure 

– usually cannot be done through analytic process 

• Especially true for domains, such as HCI  

– dealing with complex human and social issues 
without strong theories, models and laws 
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Formative Evaluation 

• Surveys, interviews, data collection,  
simulations or experiments 

• Maximize learning and minimize risks 
– evaluations conducted continually 

through the life of the project, not only at its end 

• Formative evaluation 
– formative evaluation used to assess ongoing projects 

– different from summative evaluation,  
which assesses the final outcome  
(often by comparing it to some other design)  

Generalization 

• Expand focus beyond current design situation  

– viewing the design problem, solutions and 
processes as instances of more general classes 

• Attempt to bring together  

– theories from prior research 

– the detailed analyses of design cases 

– the issues raised in the evaluations of design 
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Generalization Tools 

• Observations and arguments 

• Analytic tools, such as “grounded theory”   

– derive general categories from concrete data 

Generalization: Theoretical Scope 

• Important not to “overgeneralize” 

• Design-based research cannot develop 
“grand” and universal theories  

• Intermediate theoretical scope, between: 

– a narrow explanation of a specific system 

– a broad, more generic account that  
does not limit the design to particular situations 
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Iterations 

• An iterative and tightly integrated process of  

– design  

– evaluation 

– revision  

• More iterations = more opportunities to test 
and develop our understanding 

 

Iterations (cont.) 
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Iterations (cont.) 

• Key element of design-based research 

• Successive iterations in play a similar role to 
that of systematic variation in an experiment 

• Early identify problems or gaps in 
understanding of the design context 

 

Macro Iterations 

• Research does not stop at the end of design 

– New insights and broader generalizations often 
occur through retrospective analyses 

• Lifelong experiences 

• Brooks spent several years analyzing and 
reflecting on lessons in design of OS/360 
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Macro-Iterations (cont.) 
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We Engage in Design? 

• What We Learn When We Engage in Design? 

• Generalizable knowledge from design 

• Relation to other forms of research 

• Certainty and trustworthiness 

• Adapting ordinary design to DBR 

• Why DBR answers questions other methods 
cannot? 
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Some Hints 

• Tacit Knowledge 

• Knowing-in-Action 

• Embodied Cognition 

• Intuition 

• User feedback and creativity 

Tacit Knowledge 

• Design-based research complements  
existing research methods  

• Ability to employ tacit, implicit, intuitive 
knowledge and skills of designers and users 

• A design activity can set in motion 
our intuitive and tacit knowledge 
– accumulated years of research and experience 

– a massive amount of such knowledge 
not captured in any other form 
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Knowing-in-Action 

• Schön calls such knowledge knowing-in-action 

– revealed only in the way in which we 
carry out tasks and approach problems 

– “The knowing is in the action. It is revealed by the 
skillful execution of the performance— we are 
characteristically unable to make it verbally explicit.” 

• We cannot explain such knowledge and skills 

– we can demonstrate it by being engaged in activity 

 

Intuition 

• Much of such valuable knowledge 
is not captured in existing theories and guidelines 

• Often, we are not aware that we possess it  

• Intuition: Glass noted that actions of designers 
are often implicit and intuitive, intuition as  

– “[intuition is] a function of our mind that allows it to 
access a rich fund of historically gleaned information  
we are not necessarily aware we possess,  
by a method we do not understand”  
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Understaning Messy and  
Il-Defined Situations 

• Our intuition and tacit skills 

– play an important role in understanding and setting 
problems from messy and ill-defined situations 

• By engaging in design, we can better understand 
real-world, ill-defined, wicked problems 

 

User Feedback and Creativity 

• Through design we can better  
understand users’ needs  

– users often cannot explain what they want unless 
we present them with some design solution  

• By engaging users in design, we may employ  

– their (implicit) knowledge about their domains 

– their creativity 
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New Domains 

• DBR can be an especially valuable method of 
inquiry in domains such as interaction design  

– We do not have strong theories, models, and laws  

– Cannot conduct extensive theoretical analyses, 
simulations, or experiments 

– We do have practitioners and users who have 
some (often tacit, implicit, intuitive) knowledge 
and skills related to the domain 

Knowledge Capture and Sharing 

• Design adds discipline and professional attitude 
to tacit, implicit, intuitive knowledge and skills  

• Design-based research – an attempt  
to increase awareness of such knowledge and 

– support,  

– capture,  

– generalize 

– share this knowledge beyond the design community 
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Discussion & Conclusions 

Looking Back 

• Introduction 
• Background 

– General Design Research 
– Art-Based Research 
– HCI / Interaction Design 
– Computer Science and Software Engineering 
– Educational Sciences 

• What We Learn When We Engage in Design? 
– What we learn? 
– What kind of generalizable knowledge we can get from design? 
– How an ordinary design activity can be adapted to yield useful and 

trustworthy research results? 
– What are the main methodological and theoretical issues related to this 

kind of research? 
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Conclusions 

• Not favoring design-based research 

– study of interactive systems requires 
selection of appropriate methods 

– from a wide array for each research question asked 

• For many of these questions 

– theoretical analyses, controlled experiments, or 
ethnographical research are the best methods  

Conclusions 

• Hovever, design-based research 
can produce novel, unique knowledge  

– normally could not be generated by theoretical 
analysis or traditional empirical approaches 

• Can help us to better understand the problem 
and ask better research questions 

• A pioneering role in new research territories 

– later to be “occupied” by other research methods 
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Future Work 

• A step toward defining more elaborate 
methodological and theoretical foundations 

• Take responsibility for creating standards 

– make DBR recognizable and accessible to others 

– make lessons learned in design accepted as 
serious scholarly endeavors within and outside 
our discipline 

Future Work 

• A framework that can enable us to combine 
results of DBR with other forms of research 

• We as a community need to 

– better understand the scope and limitationsof 
design-based research 

– to be able to critically review 
contributions of this kind 


