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Topic & Need
Design research builds on a diverse range of research traditions from science, humanities, arts,
and engineering. In between those established (and evolving) traditions design is gaining position
as part of research efforts.

In Research through Design, design methods, tools, and competencies are put to use in an effort
that is aimed at producing knowledge. Because this is a recent development, PhD candidates in
design often struggle to position their research, and specifically find it difficult to argue when they
use design methods as part of doing research.



Fig.1: Design research is positioned inbetween older research traditions (Stappers, 2019).

Participants & Goal
The course aims to equip PhD candidates with an understanding of Research through Design, its
methodological basis, current academic discourse, and successful documented examples.
Participants learn respected published examples, how to position their own research between
those, and can argue for the use of designerly (research) methods in producing knowledge.

A second goal of the course is that candidates get to know perspectives from different partner
institutions, and look over the walls of their own schools.

Participants were 20 PhD candidates and 12 staff at partner institutions



Course Format (How we worked)
The course was based on earlier editions between the partners (2019, 2020). It spans four weeks,
and works with 2-8 participants at each partner. In each week one theme is handled (method,
knowledge, prototypes, dissemination), with the following structure:

1. The theme is introduced by a short video presentation, and a collection of readings.

2. In a first in-person meeting, all participants at each partner discuss the topic, led by a local
researcher; they share their reflections and questions in a shared Q&A document with the
organisers, who would respond before the 2nd meetings.

3. In a second online meeting, groups of 3 participants from different partners discussion the
theme. One of the participants wrote questions and observations into the shared
document. The organisers would again respond to these in the shared Q&A document.

Before the course starts, participants receive the PhD in Design - a Map & Glossary, which
prepares them for the diversity of backgrounds of their online counterparts. They also receive an
open-access publication ‘Research through Design’ (Stappers & Giaccardi, 2017), which contains
theory covered in the course. In the first week, they also used the Representations to position
themselves inbetween a selected set of preceding completed PhD candidates.

At the end of the course, there is an online plenary meeting with all participating candidates and
researchers. This edition, the participants were so enthusiastic that it was decided at the meeting
to have a ‘reunion’ one month later. That meeting was not required, but 16 candidates joined, and
there was an informal chat over various topics in the course, and about the course formats.
Several participants indicated that getting to know candidates at the other programmes was at
least as valuable as learning about the content; some indicated they expected to maintain contact
with one or more of the participants of the course.



Fig. 2: Left: prepared vignettes for all participants in the course. Each column represents one of the
institutions. Registered PhD candidates are shown at the top, participating staff researchers at the bottom of

each column. Right: course organisers also prepared example vignettes introducing themselves.

Participants received course credits according to the rules at their own institution.

Resource materials developed
● Short videos to introduce the weekly topic, and the Representations tool.

● A compact version of the Research through Design chapter by Stappers & Giaccardi (2017)
was shared in the course (this has the same content as the original chapter, but is easier to
read and use in Miroboard discussions)

● PhD in Design - a Map & Glossary.

● PhD in Design - Representations

● An online Miroboard to share Vignettes introducing teachers and candidates.

● An online GoogleDoc for Q&A.



Outcomes
Participants enjoyed the meetings, and focusing on their research methods with different
discussion partners. Especially the alternating between local in-person and international online
meetings was deemed valuable, because it helped them to see broader opportunities than what
they knew from their home institution. Some participants kept longer contact with counterparts at
different universities.

At the end of the closing plenary meeting, several participants asked for a later ‘reunion’ meeting,
which was organised one month after the course.

Impacts & Feedback
Learners appreciated access and overview of the ‘respected publications’ and core concepts in the
field. In the online group meetings, they related the theory to their own particular practice. Some
candidates extended their networks, and kept in contact with their counterparts after the course.
All valued the deeper understanding about research methods.

In the earlier editions of the course, only the online meetings took place. Over the later iterations,
we strengthened the interactions of the groups at each partner, where reflection of the candidates
on what they could learn from other partner institutions proved valuable for both candidates and
researchers.

In the 3 iterations of the course, we varied the number of participants, size of the groups, amount
of literature, and format of the sequence of meetings. The alternation of within-institution and
between-institution meetings went particularly well.

All partners found the course inspiring, and agreed in continuing the course after the
DoCS4Design project would be finished.
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The RtD chapter

Definitions and Examples

Figure 3.4  Tangible and 
intangible prototypes in support 
of empathic design (courtesy by 

Tuuli Mattelmäki)
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Stephan Wensveen’s Ph.D. project at Delft 
University of Technology started from a 
theoretical question: is it possible to design the 
emotional quality of interactions? To study these 
interactions, Wensveen designed and produced 
an alarm clock with an interface of 12 sliders that 
a user could move with two hands, in order to 
set the desired alarm ‘mood’. 
 

The prototype 
registered the motion-
over-time patterns of 
the sliders to capture 
the users’ gestures. In 
the main experiment, 
the patterns of 
movements were 
registered for 
participants in 
different emotional 
moods. To put them 
in these moods, 
they were shown 
a selected movie 
scene. Then they had 
to set the clock in 
a way to match the 
scene. Patterns were 
then observed and 
recorded.

Measurements and ‘experimental design’ 
allowed the researcher to fit and publish the 
findings within an experimental research 
tradition. Prototype and experiment were 
addressed and discussed in several papers 
(Djajadiningrat et al. 2004, Wensveen et al. 
2002, Zimmerman 2010, Wensveen & Matthews 
2015), but much of the detail is only found in 
the Ph.D. thesis (Wensveen 2005). Notably, 
the thesis is lavishly illustrated with examples 
of relevant existing products (33 figures), 
prototypes by the researcher (19) and others (9), 
research tools (21), result data (28), and diagrams 
(14). These visuals form an important part of the 
argumentation in the thesis.

The knowledge generated in this process 
concerns a theoretical contribution to tangible 
interaction and, specifically, principles for 
designing for emotion in tangible interaction

Several prototypes of an alarm clock that users 
can interact with physically in order to set the 
desired alarm ‘mood’ were made.
Knowledge was generated by ‘experimental 
design’ (here, design in the research 
methodological sense of independent and 
dependent variables). Results were shared via 
Ph.D. dissertation and academic publications. 
Visual documentation was also to play an 
important role.

 

person turns the alarm off by sliding all the sliders to the
outer edge. 
For the user, setting the time in a different mood leaves a dif-
ferent trace on the alarm clock. Whereas the central display
shows the wake up time, the in between and end patterns of
the sliders reflect the influence the mood had on the behav-
iour leading to this wake up time. We call this trace inherent
feedback. It is information provided as a natural consequence
of setting the time. It arises from the movement itself. This
trace is essentially dynamic. 
For the system to calculate the “meaning” from the displace-
ments, we define two groups of parameters: “action’ and
“pattern”. The action parameters describe how the partici-
pants actually move the sliders. The pattern parameters de-
scribe the result of the action. So, over the actions (i.e., an

uninterrupted displacement of one slider) we build up a his-
tory of the interaction that is reflected in the successive
patterns. 

 

TO CONCLUDE

 

This demo illustrates the importance of a tight coupling be-
tween action and appearance in interaction design. It distin-
guishes itself from current electronic products through traces
and inherent feedback. In current electronic products, only
the final setting of the time is taken into account. In the alarm
clock the intermediate stages are also considered, that is, the
history of the final setting is also used to determine the user's
needs. With inherent feedback, we mean that the visual feed-
back through the appearance of the product is a natural con-
sequence of the user's actions. Because of the inherent
feedback, the traces become visible, are made explicit for the
user and guide his behaviour. For example, when using both
hands on the sliders in an even and balanced way the result-
ing pattern is symmetrical and smooth. The way this pattern
looks will push the user to either heighten the symmetry and
smoothness or disrupt them depending on how she feels.
Traces and inherent feedback thus work in synergy. Without
inherent feedback, using traces is meaningless, as the prod-
uct cannot guide the user's behaviour: the trace is invisible
and cannot invite the user to act in a emotionally rich manner.
The user and the product are blind horses. 
From our product design perspective, the appearance of in-
teractive products can no longer be considered as arbitrary.
Appearance and interaction need to be designed concur-
rently.

 

REFERENCES

 

1. Cooper, A. (1999) The inmates are running the asylum.
Indianapolis, SAMS McMillan.

2. Picard, R.W. (1997). Affective computing. Cambridge:
MIT Press.

 

FURTHER READING

 

3. Wensveen, S.A.G., Overbeeke, C.J., & Djajadiningrat,
J.P. (2000) Touch me, hit me and I know how you feel. A
design approach to emotionally rich interaction. In: D.
Boyarski and W. Kellogg (Eds.) Proceedings DIS2000,
New York, pp. 48-53

4. Wensveen, S.A.G., Overbeeke, C.J., & Djajadiningrat,
P.J. (2002) Push me, shove me and I know how you feel.
Recognising mood from emotionally rich interaction. In:
N. Macdonald (Ed.), Proceedings of DIS2002, London,
25-28 June 2002, pp. 335-340.

 

Figure 2: Different ways of setting the alarm clock

56 - UIST '02 companion Demonstrations

3.1 Wensveen’s Alarm Clock

Figure 3.1   Different ways of setting 
the alarm clock (courtesy of Stephan 
Wensween). Consider the range of 
possibilities with those 12 sliders - and 
all the ‘finger choreography’ involved.

Published in Wensveen 2005, 
described in Zimmerman et al. 

2010, Koskinen et al. 2011.
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Figure 3.2   User arranging 
visual materials for inspiration 

with the Cabinet (courtesy of 
Ianus Keller)

34

Figure 3.6  Sample of 2.5 D 
prototypes (courtesy of Karianne 

Rygh).
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In the definition of ‘doing design’, we use the 
term ‘solution’ (rather than ‘plan’ or ‘proposal’), 
to indicate that a realization—albeit of an 
experimental nature—is typically part of RtD. 
Some uses of the term ‘design’ stop at the 
making of a proposal in the form of a vision, 
illustration, or storyboard. In RtD, often the 
struggle with the elements of realization is 
considered an important part of the work. 
The improvement strived for in designing 
can concern problems (e.g., bad elements of 
an existing situation) or opportunities (e.g., 
possibilities of new technologies). Its result can 
likewise be varied: a (mass-produced) product, 

Figure 2.4   The aimed-for results of research and design are often 
different. This chapter aims to describe academic theory about the 
contributions of design to knowledge, and in that respect is itself in the 
middle category, ‘research about design methods’. 

a piece of software, a service, or a system. See 
Figure 2.4.

The term ‘artifact’ originates in anthropology/
archeology, and refers to a man-made thing, 
usually a material object. It will play an important 
role, because many researchers regard the things 
made by designers to be core to RtD. (Note: 
the term ‘artifact’ means something completely 
different in measurement methodology, namely 
an error in measurement such as a scratch on a 
photograph). 

The term ‘prototype’, along with the verb 
‘prototyping’, has become popular in design 
research, and especially so in interaction design. 
Originally, the term indicated a precursor of a 
mass-produced product, which shares its 
material qualities, but will undergo testing and 
development during implementation. In design 
research, the term ‘prototype’ is also used for 
all kinds of product-like physical constructions. 

Working Definition Key Associated Terms

Doing Research Work done with the intention to 
produce knowledge for use by others

Question, hypothesis, theory, 
investigation, interpretation, 
generalization, validation, discovery

Doing Design Work done with the intention to 
produce a feasible solution to 
improve a given situation

Idea and concept generation, 
synthesis, development, integration, 
discovery, prototyping, invention, 
implementation, realization

Artifact Object (often material) created during 
a design process

Sketch, blueprint, brief, 
specifications, vision, proposal, 
recommendation, business plan 

Prototype Artifact used in research that can 
realize the (inter)action that is studied

Implementation, realization, test, 
exploration, solution, proof of 
concept, construction

Knowledge Understanding about the world that 
can be communicated to others

Theory, book, publication, expertise

Design Practice The ways in which design 
professionals conduct their work

Brief, contract, client, stakeholder, 
studio 

Experiment Specific: a piece of controlled, 
hypothesis-testing research; 

General: an explorative confrontation 
with real-world situations

Specific: hypothesis, statistics,  
(in)dependent variables;

General: trial, intervention, 
exploration

Table 2.3   Working definitions 
of key terms used in this chapter

conventional 
design creating 

products

research about 
design methods

conventional 
research creating 

knowledge

design

design of products

research

design

research into 
design

research

research for 
knowledge



Themes
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7. The trust she has in the feasibility of a solution or 
principle (“This one-click interaction doesn’t distract the 
user.”), and 

8. Its generalizability (“We can use that again for other 
problems.”)

9. How the research was done and how it could be done 
better (“For our next study, we’ll have the video records 
transcribed before we start analyzing ourselves.”) 

Some of the insights are new to the designer, 
some may be new to the domain in which the 
work is situated, and some may be new to the 
disciplines to which it is related. The degree to 
which that knowledge is reused (by the designer, 
or someone else working with him), shared 
(possibly taught to others, through experience 
or explanation), or even captured (written down 
and explained in words, images, video) will 
vary. Much of it will not remain conscious, but 
will evaporate unless it is captured and shared 
(Stappers 2007; see sections 4.2 Figure 4.6 and 
section 4.4). 

Knowledge about the artifact, and ‘design 

knowledge’

In a way, design knowledge can be said to reside 
in the artifact (Cross 1999, Ingold 2013). But as 
mentioned earlier, that is deemed problematic, 
because ‘by itself’ the artifact may not convey 
this knowledge to others. This limitation is 
illustrated by the common experience of left-
behind prototypes in our labs, whose original 
purpose, function, and value have left with their 
makers without these three key elements’ being 
captured and shared. Cross’s notion of design 
knowledge as being a special kind of knowledge, 
privileged to professionals in the arts and design 
discipline, suggests that there are limits to which 
design knowledge should be thought of as 
existing outside of the maker of that knowledge 
and transferable in the first place (see section 
4.4).

The experiential, often tacit knowledge obtained 
through engaging in design activities, and 
made of subjective insights and understandings 
pertaining to particular situations, is crucial to 
design practice (Schön 1983). But there is a need 
in RtD for further articulating “knowledge about 
the object that is being designed, the situation 
into which it will eventually be introduced and 
the process to establish a proper fit between 
the two, the acts and considerations of 
designers, and the interrelations among all these 
components” (Höök et al. 2015).

If the ‘about’ is a domain already existing outside 
the design, the results may fit in those domains, 
possibly in pre-existing framings, and possibly 

•

��� 'PS *OTQJSBUJPO 0OMZ

DPMMFDUJPO�BT�OPU�CFJOH�QBSU�PG�B�GPSNBM�QSPDFEVSF�PS�TUSVDUVSBM�EFTJHO�QSPDFTT��

5IF�VTF�PG�UFDIOPMPHZ�BOE�JOUFSGBDFT�UP�TVQQPSU�UIJT�LJOE�PG�QFSJQIFSBM�

BDUJWJUJFT�	TFF�UBCMF����MJWJOH�XJUI�JOGPSNBUJPO
�TIPSU�TQBSF�UJNF
�JO�UIF�CBDL�PG�

ZPVS�NJOE
�IBT�CFFO�FYQMPSFE�BT�B�OFX�QBUI�GPS�JOUFSBDUJPO�EFTJHO�	/PSNBO
�

������8FJTFS���#SPXO
�����
�

5IF�XBZ�JO�XIJDI�UIF�QBSUJDJQBOUT�NFOUJPOFE�DSFBUJWJUZ�BOE�UIFJS�

DPMMFDUJPO�IBE�UP�EP�XJUI�USZJOH�UP�NBUDI�EJGGFSFOU�DPODFQUT�UPHFUIFS�	TFF�

UBCMF����DPNCJOJOH
�EJTDPWFSJOH
�USJHHFSJOH�BTTPDJBUJPOT
��5IJT�EFTDSJQUJPO�PG�

DSFBUJWJUZ�DPNFT�DMPTF�UP�XIBU�4DIzO�EFTDSJCFT�BT�B�²EJTQMBDFNFOU�PG�DPODFQUT³�

	4DIzO
�����
�JO�XIJDI�OFX�JEFBT�DPNF�GSPN�USZJOH�UP�¾U�DPODFQUT�POUP�FBDI�

PUIFS�UISPVHI�UIF�VTF�PG�NFUBQIPST��5IF�QSPDFTT�EFTDSJCFE�CZ�4DIzO�CFBST�

SFTFNCMBODFT�UP�UIF�NFUBQIPS�PG�UIF�²TBUVSBUFE�TBMU�CBUI³�CZ�QBSUJDJQBOU�

'.��"OPUIFS�JNQPSUBOU�BOE�SFMBUFE�BTQFDU�PO�DSFBUJWJUZ�IBE�UP�EP�XJUI�UIF�

DBUFHPSJ[BUJPO�JUTFMG�	TFF�UBCMF����GPSNJOH�DBUFHPSJFT
�¾UUJOH�JOUP�DBUFHPSJFT
�

JOUFSQSFUJOH
��/FX�JOTJHIUT�DBO�DPNF�GSPN�NBLJOH�OFX�DBUFHPSJFT
�CBTFE�PO�

UIF�NBUFSJBM�BWBJMBCMF�BU�IBOE�	#BSTBMPV
�����
�

�����
�
��

���
������	���

������	�
��

�����	�
��

����������
���������


���������

��������������������������

	����������

���#����	��


����������		�

��������������
���������		�

����!�������������			
�� �������		�


��������	��
������������
�����������

��
������������
�����������

��������

�������
���
��

��

������	��

	�
�����

�������


��� !N�OVERVIEW�OF�THE�LITERATURE�lELD�THAT�WAS�CONSTRUCTED�FROM�TABLE���AND�THE�LITERATURE�SEARCH�

$ISCIPLINES�ARE�SHOWN�AS�CLOUDS�WITH�KEY�THEMES�AND�REFERENCES�AMONG�THEM��WE�CAN�SEE��

OVERLAP�AND�LACK�THEREOF�IN�THE�DIFFERENT�DISCIPLINES

<���>

Figure 4.5   A sketch of  
knowledge domains that were 

considered relevant for the 
development of Cabinet, from 
halfway Keller’s project (2005)
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futures. They embody theoretical stances on a 
design issue or set of issues.

No such confusions seem to have bothered the 
Wright brothers. Their prototypes were clearly 
technological trials. And their contributions to the 
science and engineering of flight (at least those 
that are remembered now) fit into established 
domains: aerodynamics, control theory, human 
factors. The reason for the confusion with 
Wensveen’s and Keller’s prototypes may be that 
their  research topics were close to interaction 
design practice, and their research needed 
high-fidelity interactions to be convincing, 
which in the made them look more like product 
prototypes than research instruments. 

Prototypes as themselves giving direction  

to the research 

Prototypes can give direction to research by 
embedding and being the primary means to ask 
particular research questions. They can be used 
in the unfolding of research, with the goal of 
either substantiating it or challenging it (Brand 
et al. 2011, Smith et al. 2016). In this sense, 
they can have different purposes and generate 
different knowledge. They can help open up a 
not fully unanticipated design space (Giaccardi et 
al. 2016, Mazé & Redström 2008). They can be a 
vehicle for theory building (Koskinen et al. 2011, 
Stappers 2007, Zimmerman, Forlizzi & Evenson 
2007, Wensveen & Matthews 2014). They can 
help establish critical areas of concern and 
judgment (Gaver 2012). Often combined with 
mock-ups and co-design tools such as design 
games, workshops and scenarios, they can 

also generate contextual knowledge and lay out 
directions for design opportunities that evolve 
around lived experiences (Halse et al. 2010, 
Sanders & Stappers 2012). The goal pulls the 
design forward, while physical manifestations 
play an important role in the inquiry and in 
shaping the direction and arch of the research.

The big upward arrow depicts 
the design goal that drives the 
effort.

The spiral is formed by the 
iterative prototyping actions 
which progress along the 
direction of the design goal.

All along the way, new 
knowledge has to be put 
in, and some (but not all) 
learnings can be spun out. 

The project starts on a 
mixed basis of background 
knowledge (including the 
experience of the people 
involved and the literature 
that is consulted).

Figure 4.6   Research spiral (Stappers 2007b, p12)

The spiral design goal (‘make a way to sort 
images by hand’ in Keller 2005) gives direction 
to an iterative prototyping effort starting from 
what is known, moving up into a new future; 
all along the way, knowledge enters from 
various facets (technology, people, business, 
method), and can leave, mediated either through 
experience with the prototype (first-hand) or 
through publications (second-hand). The example 
of the Wright brothers in section 3.7 shows 
that they learned about the state of the art in 
science and engineering around various aspects 

•
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Designing as a part of research Pieter Jan Stappers Design and the growth of knowledge

The spiral of innovation

Knowledge intake and output
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Explicit (the statement is in words) versus 

tacit (the artifact is the statement)

There is a general consensus that the knowledge 
that is generated in designing is often rich 
and diverse, but also incomplete, open and 
ambiguous. Written accounts of design and 
use, for example, are unable to capture tacit 
knowledge (Höök et al. 2015). This is not to say 
that such knowledge cannot be communicated – 
rather, that it cannot be communicated by mere 
words. Material artifacts and experiences are 
deemed to be part of this communicating. 

Ingold (2013) explains the distinction of tacit 
knowledge as a difference between knowing 
and telling, describing how a maker’s ways 
of knowing and doing are told ‘by hand’. The 
artifacts, especially prototypes, are said to be 
carriers of such knowledge. Aligned with this 
position, some state that the prototype itself 
is the knowledge, but few will agree that ‘this 
apple’ by itself will be able to tell that it is ‘a 
body.’ Such a framing has to be added explicitly.

Textual and visual accounts in RtD (published 
papers, documents, descriptions, catalogue 
entries, pictorials) point to features of artifacts of 
interest to highlight them and make them topical 
for discussion within a given community. These 
texts can be seen as annotations to the physical 
objects depicted in them (Gaver & Bowers 
2012) rather than the physical objects being an 
instantiation of the abstract concept denoted 
by text. Bowers (2012) brings in Wittgenstein’s 
(1953) notion of categories defined by ‘family 
relations’, where between each pair of members 

of a category such as ‘game’ there is a similarity 
that is easily described, but no overall single 
rule can be given about the properties of the 
members. The role of these text-depiction 
combinations then is to explain and string design 
examples into a coherent body of work, instead 
of replacing them with theory.

An intermediate level in between abstract 

theory and particular artifacts

With the growing popularity of Research 
through Design (RtD) in HCI and IxD as a valid 
research method in the field, there have been 
different proposals of intermediary forms of 
design knowledge (Höök et al. 2015) – that is, 
forms of design knowledge that sit in between 
things-in-the-world (‘instances’, actual designs, 
ultimate particulars) and abstractions (theories, 
generalizations). These mid-level solutions 
concern how to articulate, validate, and 
constitute the knowledge gained through design 
research. Forms of intermediate-level knowledge 
can range from single design solutions 
(Stolterman 2008) to annotated portfolios (Gaver 
& Bowers 2012) to strong concepts (Höök 
& Löwgren 2012), to criticism (Bardzell et al. 
2012) and operationalizations of general theory 
(Lindwell et al. 2003).

•

•

communicate through the artifacts 
themselves. Design educations 
are based on canons, examples, 
and crits; professional- designer 
networks communicate knowledge 
through portfolios, exhibitions, 
design competitions, and awards.

Designers avail themselves of 
the communicated artifacts to fur-
ther their own design capabilities, 
to extend their own repertoires of 
generative design knowledge. This 
arguably also holds for design-
ers in academic contexts and 
for researchers doing competent 
design as part of their knowledge-
production practices—a small 
group, to be sure, but a steadily 
growing one. In doing so, however, 
the whole artifacts are actually 
not used. A complete artifact is a 
particular response to a particular 
situation, and strictly speaking it 
is not necessarily meaningful in 
its entirety outside that situation. 
When encountering an artifact, a 
designer has to elicit and appropri-
ate key ideas, structures, consid-
erations, and treatments that can 
be incorporated and subsequently 
used. In other words, abstraction 
has to take place from the level 

of particular artifacts to a higher 
level in order to produce a knowl-
edge yield that is applicable across 
a broader range of situations.

Levels of Abstraction
As identified by Anna Ståhl in 
a forthcoming work, a dimen-
sion is starting to emerge that we 
can speak of in terms of levels of 
abstraction—from particular arti-
facts, which are not abstracted at 
all, to the fully abstracted level of 
general theory, which supposedly 
holds in all situations and under all 
circumstances. But my point is that 
this dimension consists of more 
than the two end points. Treating 
abstraction as equal to “scope of 
applicability” is arguably a gross 
simplification, but in this context it 
turns out to work quite well.

In the annotated portfolios 
proposed by Gaver and Bowers, 
I consider the annotations to be 
examples of constructs residing in 
the in-between space. For example, 
they illustrate their work with a 
partial annotated portfolio of two 
artifacts exploring technology for 
older people. One of the annota-
tions is “framing older people as 
curious and engaged,” and another 
is “influencing autonomous drift.” 
When they extend the portfolio 
with three more artifacts coming 
out of earlier work in their design-
research group, the “influencing 
autonomous drift” annotation 
stays, whereas the “framing older 
people as curious and engaged” is 
no longer present. By this selec-
tion, you can argue that they 
present the “influencing autono-
mous drift” annotation as a more 
abstracted construct, since it is 
apparently applicable in a wider 
scope of design situations (which 
is undoubtedly historically true in 
relation to the collected body of 
work from their design group).

Sorting out whether one annota-
tion is actually more abstract than 
another is not really my intention 
here (and it would probably lead far 
into the swamps of genre theory), 
but I would like to make the point 
that the annotations occupy some 
territory between the particular 
artifacts and the general theories. 
And the territory in question, 
which has been called intermediate-
level knowledge [5], represents inter-
esting and important knowledge in 
design research. I would agree with 
Gaver and Bowers that general the-
ory is of limited value (even though 
I cannot subscribe to the rhetorical 
notion of theory as purely explana-
tory and predictive; I think it can 
be generative for design at times), 
and I fully support their proposal 
that abstractions add knowledge 
value to the artifacts themselves.

I also agree with Gaver and 
Bowers that the designer of an arti-
fact or a collection of artifacts is in 
a somewhat privileged position to 
provide valuable knowledge in the 
form of abstractions (as opposed 
to the traditional way of “merely” 
communicating the portfolio and 
leaving it to the viewers to elicit 
their own takeaways). The designer 
has unique access to the original 
design intentions, the history of 
how the design space was explored, 
how the process related to previ-
ous work, how different treatments 
were assessed, what data came out 
of empirical evaluations, and so on.

Examples of Intermediate-Level 
Knowledge Forms
I would now like to mention briefly 
a number of examples of intermedi-
ate-level knowledge that have been 
proposed in HCI research and that 
span the arc from design practice 
to academic knowledge production 
and discourse. The intention is to 
outline the conceptual neighbor-

!  The dimension of 
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general-to-particular 
dimension 
(Löwgren 2013)
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Depictions of a collection of artifacts and 
annotations can be made to form a portfolio, 
bringing together individual artifacts as a 
systematic body of work. Typically, a portfolio 
can be annotated in several different ways, 
reflecting different purposes and interests 
and with different audiences in mind (Bowers 
2012). For example, Bowers (2012) analyzes 
the artifacts in the portfolio of the Interaction 
Research Studio under eight themes, each 
concerning a different kind of interaction and 
engagement fostered by the design. Other 
annotations are articulated in Gaver & Bowers 
2012. 

Annotated portfolios (Gaver & Bowers 2012; 
Bowers 2012; Löwgren 2013) are a collection 
of multiple designs by the same or associated 
designers. They define/establish an area in the 
design space. Annotated portfolios allow one to 
compare different individual items, the relevant 

dimensions of their design domain, and the 
designer’s opinion about the relevant places and 
configurations to adopt on those dimensions. 
Figure 4.4 was used to exemplify the way in 
which multiple designs and annotations convey 
knowledge about a design style, information 
which could not be carried effectively with mere 
words or pictures alone.
 
The collection and benchmarking of design 
products made with the intent to frame and 
reframe possible design solutions, themes or 
spaces or the collection and framing of material 
explorations (Karana et al. 2016, Tsaknaki et 
al. 2004) serve a similar form of intermediate 
knowledge production.

In a ‘traditional’ (positivistic) scientific account, 
such text-and-depiction combinations as found 
in Figure 4.4 are regarded as, at most, illustrating 
the theory. However, here, these combinations 

www.vitsoe.com, emphasises his design principles over the 
portfolio of products themselves. A more detailed 
examination of Rams' philosophy might well take the form 
of an illustrated essay. What links all these presentations is 
the mutually informative juxtaposition of conceptual 
annotations with specific design examples, in such a way 
that neither dominates, and neither is subservient.  

Annotated portfolios are, in several respects, the converse 
of Alexander's [1] design patterns. They are not intended to 
abstract regularities from repeated attempts to design for 
the same domains. Instead, they maintain the particularity 
of individual examples, while articulating the ideas and 
issues that join and differentiate them. Juxtaposing designs 
with annotations supports appreciation of the conceptual 
dimensions of designs on the one hand, and, by yoking 
them to particular design manifestations, grounds and 
specifies theoretical concepts on the other. Portfolios can 
support multiple conceptual perspectives, and similar 
perspectives can be applied to different portfolios, 
reflecting the lack of convergence in the field as a virtue. 
Most fundamentally, annotated portfolios respect the 
'ultimate particular' of the designed artefact, rather than 
abstracting across instances as pattern languages do, while 
allowing for the 'extensibility and verifiability' for which 
some of the HCI design community have called.  

I am not proposing here that annotated portfolios subsume 
all other forms of design theory. Theoretical writing 
remains important in articulating the issues, rationales, and 
lessons that are embodied by design, particularly for an 
interdisciplinary audience. I am suggesting, however, that 
we develop annotated portfolios as a serious form of 

theoretical contribution appropriate to research through 
design.  More fundamentally, I am suggesting that, 
however valuable generalised theories may be, their role is 
limited to inspiration and annotation. It is the artefacts we 
create that are the definite facts of research through design. 

CONCLUSION 
In this essay, I have explored some of the issues that 
complicate calls for disciplinary consolidation in the HCI 
research through design community.  

First, I suggest that we should moderate expectations of 
creating extensible and verifiable theory. Comparisons with 
accounts from the Philosophy of Science indicate both how 
provisional, contingent and aspirational design theories 
tend to be, but also how such conceptual work may 
nonetheless inspire thriving research programmes. In 
addition, continuing controversies about how to 
characterise science should help undermine assumptions 
about research that draw on HCI's tendencies towards 
scientism. Finally, they also indicate the futility of debating 
whether design is or should be a science. Rather than 
worrying about accepting or rejecting some ideal version of 
'science', I suggest, we should reflect on the appropriate 
ways to pursue our research on its own terms. 

Second, I suggest that attempts to establish disciplinary 
norms of process or outcome are political acts to be 
approached with care. Considering possible accounts of a 
lack of convergence in research through design suggests 
that greater consensus may be emerging in research through 
design than is sometimes acknowledged. At the same time, 
convergence may not be the only or best model for 
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Figure 1. Sketch design for an annotated portfolio of Dieter Rams' designs for Braun and Vitsoe  
(note that annotated portfolios are not defined by their graphic presentation)  

Figure 4.4   Annotated portfolio 
illustrating the style of Dieter 

Rams (from Gaver 2012) 

Developing design tools

Figure 3.4  Tangible and 
intangible prototypes in support 
of empathic design (courtesy by 

Tuuli Mattelmäki)
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ordering would not suffice; nevertheless, it 
remains doubtful as to whether such a more 
complete ordering is helpful.  
 

4.3. Learning: The way research is done

Regarding activities, method, and process, there 
is great variety by which designers go about 
doing Research through Design. Several authors 
(Mattelmaki & Matthews 2009, Wensveen 
& Matthews 2015) remark that there is no 
clearly defined singular method by which RtD 
is conducted. Often, the difference is explained 
by offsetting RtD to research activities such 
as usability testing, for which standardized 
protocols exist. But, as with paradigm-shifting 
research in Feyerabend’s (1993) view, qua 
method it seems as though ‘anything goes’.

Most authors in the field are comfortable 
with Archer’s (1981, cited in Cross 1999) 

definition of research as “systematic inquiry, 
the goal of which is knowledge”; however, 
there are considerable differences of opinion 
on how ‘systematic’ it can be. Many studies 
using RtD are exploring, holding out hope 
for serendipitously discovering that which 
is unexpected but valuable (Keller 2005). 
Sometimes, research findings in RtD are derived 
from the realizations emerging from the design 
process (Fernaeus et al. 2008).

Another way of using design in RtD is to use the 
design as the basis for a (user) study, ranging 
from user studies on designs (Bourgeois et al. 
2014) to designs aiming to provoke thoughts and 
reflection (Bardzell et al. 2012).

Activities: what we do

Activities in RtD include the following, among 
others: 
• Conceiving and producing a prototype and reflecting on 

the design decisions taken
• Deciding, reflecting, and discussing aspects of the 

prototype between those involved in making it
• Discussing the prototype in a design crit with peers, to 

discuss how it brings clarity to the research goals
• Demonstrating the artifacts in formal and informal 

settings, during labtours, demo hours, and expositions, 
and engaging (or not) with the audiences’ responses

• Deploying the prototype in a field study as a means to 
record contextual/situational data or input from people 
(including data technologies)

• Using the prototype as a provocation, both about the 
artifact and around the part of people’s lives that it 
addresses

•

Figure 4.8   Meta-levels in 
design research. At each level 
of this diagram, the ‘actor’ role 

in the middle designs, develops, 
or produces a ‘product’ result 

shown on the right in his level, 
and as a tool in the level of 
its ‘user’ below. Each level 

comes with its own paradigms, 
framings, and publishing 

community in the ‘discourse’ on 
the left, and the ‘environment’ 
and other tools in the middle. 

A single person can have many 
of these roles at the same time, 

and can learn from and give 
feedback to the discourse in 

(some of) them, depending on the 
opportunities.

The red triangle indicates the relation 
‘designer’-‘product’-‘user’.
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challenging or adjusting those. This occurs 
when the designers create stimuli for a client 
psychologist’s brief and the design activities 
and artifacts are merely a means to gather 
information or to test a hypothesis framed in the 
client’s theories. It can also occur when design 
is used mainly as a different way to contribute 
to an existing domain – e.g., by discovering 
consequences of realizing a potential future in 
a prototype. But if the design part is merely an 
outsourced production activity, rather than an 
integral part in the creative cycle of the research, 
it would not be regarded as RtD but as Design 
for Research instead.

4.2. The role of the artifact

Designers make things: sketches, models, plans, 
visuals, prototypes, products. All of the literature 
sees these as essential ingredients of Research 
through Design. Especially the prototype—i.e., 
the embodied, materialized concept design 
(rather than an early sketch, diagram, or wall-
with-post-its)—is seen as playing an essential 
role in Research through Design. Although the 
material aspects are important, increasingly 
though, the object that is prototyped is not 
necessarily conceived as a material object 
(although it may be facilitated or supported by 
one), as in prototyping a service or a (design) 
method, technique or practice. Zimmerman, 
Forlizzi, and Evenson (2007) write:

Prototypes play a number of important roles in 
doing design. At the “Prototype: Craft in the Future 
Tense” symposium, eleven researchers from very 
different disciplines discussed various aspects of 
prototyping, namely that prototypes are:

Stappers (2007) stresses the confrontational 
character of the act of making the prototype and 
‘getting it to work’, within the world of ideas 
(sketches, visions, competing or conflicting 
theories, speculations), with the world-out-there 
(physical and social possibility), and in connecting 
these two worlds (tests and constructions), 
and confrontations between researchers and 
between researchers and other stakeholders 
(see provocations). 

A single prototype can function as the proof that 
something which was previously held impossible 
actually is possible, as in Thor Heyerdahl’s 
crossing the Atlantic Ocean on a self-built 
papyrus boat, proving that transatlantic crossings 

“…we build on Nigel Cross’s idea that design 
knowledge resides in the product (Cross, 1999). 
The artifact reflects a specific framing of the 
problem, and situates itself in a constellation 

of other research artifacts that take on similar 
framings or use radically different framings 
to address the same problem. These research 
artifacts provide the catalyst and subject matter 
for discourse in the community…” (p499)

1. Unfinished, and open for experimentation

2. A way to experience a future situation

3. A way to connect abstract theories to 
experience 

4. A carrier for (interdisciplinary) discussions 

5. A prop to carry activities and tell stories 

6. A landmark for reference in the process of a 
project 

(Stappers, 2013)

Prototypes (a.k.a. ‘Artefacts’)

This week’s suggested discussion 
questions

• What ‘new knowledge(s)’ are made in your research? 
• What ‘new thing(s)’ are made in your research?
• (How) are these connected?
• What function do they serve? For whom?
• Is it tangible? How do you ‘tell its story’?

• What challenges do you see?
• What opportunities do you see?


