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The role of making in the design process has been growing, taking on new forms
and involving new players over the past 10 years. Where we once primarily saw
designers using making to give shape to the future, today we can see designers and
non-designers working together, using making as a way to make sense of the future.
In this paper, we describe the landscape of design research and practice at the end of
2013 with special attention to the role of making across these perspectives: approach
(cultural probes, generative toolkits and design prototypes), mindset (designing for
people and designing with people), focus in time (the world as it is, the near future
and the speculative future) as well as variations in design intent (provoking,
engaging and serving).
Keywords: design; codesign; making; cultural probes; prototypes; generative toolkits;
service design; design fiction; future

Introduction
The past 10 years have shown a rapid adoption of methods of doing research into
design processes. Only 5 years ago, we reviewed the emerging landscape of design
research and practice and noted that a wide spectrum of approaches was emerging,
varying on both the roles of users (sometime the objects of study and at other times
becoming active codesigners), and the types of research methods involved (ranging
from traditional scientific to designerly) (Sanders and Stappers 2008). Now, we can see
that these methods are finding widespread use in academia and areas of industry
(although different branches of industry are adopting them at different rates). Methods
and tools for doing design research have found their way into introductory and
advanced textbooks (e.g. Martin and Hanington 2012; Sanders and Stappers 2012) and
practitioner-oriented guides (e.g. Kumar 2012; van Boeijen et al. 2013). And on the
Internet we can see an explosion in collections of tools and methods aimed at both
students and practitioners.
Meanwhile, the codesign community has been sharing more and more of its methods.
In 1999, the seminal papers on cultural probes (Gaver, Dunne, and Pacenti 1999) and
generative toolkits (Sanders 1999) only sketched principles and examples. In 2005, the
context mapping paper (Sleeswijk Visser et al. 2005), in the first volume of this journal,
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was written with the specific motivation to give an explicit and hands-on description of
how this way of conducting design research can be done, so that researchers could
compare methods. Since then, dozens of projects have been published, reporting on their
methods and tools to varying degrees.
One key ingredient of the designerly ways of doing research is that they involve
creative acts of making: designers creating probe packages, respondents creating
interpretations of its ambiguous questions and answering them, design researchers making
generative toolkits, participants using these toolkits to make expressive artefacts and
discussing those, and codesigners creating and evaluating prototypes, often in iterative
cycles. The act of making here is not just a performative act of reproduction, but a creative
act which involves construction and transformation of meaning, by any or all the people
just mentioned, and in all those activities.
The primary goal of this special issue of CoDesign is to consolidate our understanding
of making as a part of methods and tools within practices of participation. Methods and
tools for making give people – designers and non-designers – the ability to make ‘things’
that describe future objects, concerns or opportunities. They can also provide views on
future experiences and future ways of living.
The changing role of making in the design process
In the traditional design process, designers usually engage in making after the design
opportunity has already been identified. Over the last 10 years, we have seen the focus shift
to more varied forms and formats of making in the front end of the process. Today making
has become an activity that both designers and codesigners can engage in during all phases
of the process.
In the later phases making tends to take the form of a prototype that is built to test
whether the concept(s) should be further pursued. Iterative prototyping can be viewed as
‘growing’ early conceptual designs through prototypes into mature products (or services,
environments, experiences, etc.). Making is a particularly significant activity for
designers. In making, people can bring their insights to the surface. In research through
design, prototypes can play a number of roles (Stappers 2010).
. Prototypes evoke a focused discussion in a team, because the phenomenon is ‘on the
table’.
. Prototypes allow testing of a hypothesis.
. Prototypes confront theories, because instantiating one typically forces those
involved to consider several overlapping perspectives/theories/frames.
. Prototypes confront the world, because the theory is not hidden in abstraction.
. A prototype can change the world, because in interventions it allows people to
experience a situation that did not exist before.
Earlier in the design process other types of visualisations (e.g. scenarios, storyboards)
are made to allow us to experience, test, transform, develop and complete our early ideas.
Both designers and other codesigners are involved in these forms of making. Here, the
thing being made is not a forerunner of the future product, but a vehicle for observation,
reflection, interpretation, discussion and expression.
Finally, in the very earliest phase of the design process, the focus is on using making
activities for making sense of the future. Here, making activities are used as vehicles for
collectively (e.g. designers and codesigners together) exploring, expressing and testing
hypotheses about future ways of living.
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Making is part of a practice for participation
In the past years, codesign has grown in importance and in the range of methods and tools that
are available. So many methods, tools and techniques have been introduced that it has
become useful to provide frameworks for organising them. One such framework introduces
making, telling and enacting as ‘toolboxes’ (Sanders, Brandt, and Binder 2010). More
recently Brandt, Binder, and Sanders (2012) describe how practices of participation take
place in iterative cycles of making, telling and enacting. Figure 1 shows making as a part of a
practice for participation that involves repeated moves between making, telling and enacting.
The focus in this special issue will be on the practice of making. But as the framework
reveals, we really cannot separate making from telling and enacting. We have seen in
practice that people make artifacts and then readily share their stories about what they
made or they naturally demonstrate how they would use the artefact (if it is intended to be
a representation of something concrete). Taken in isolation, the artefact may say very little
or remain highly ambiguous. In fact, this ambiguity is intentional, as it generates
opportunities for creativity, expression and discussion. The meaning of the artefact is
revealed through the stories told about it and the scenes in which it plays a role.

Probes, toolkits and prototypes
Probes and generative toolkits are two prominent approaches in the practice of
codesigning. They are both design-led approaches as described by the landscape of design
research and practice (Sanders and Stappers 2008), as reproduced in Figure 2. Probes
originated in the design-led and expert-driven corner of the map whereas generative
toolkits originated in the design-led and participatory corner of the map. The probes
approach invites people to reflect on and express their experiences, feelings and attitudes in
forms and formats that provide inspiration for designers (Gaver, Dunne, and Pacenti 1999).
Generative toolkits describe a participatory design language that can be used by
nondesigners (i.e. future users) in the front end of design so that they can imagine and
express their own ideas about how they want to live, work and play in the future (Sanders
1999). Generative toolkits are typically used in facilitated collaborative activities, and
their results (artefacts and descriptions or enactments of their use) can be analysed to find
underlying patterns.
Today the methods, tools and techniques used in the probes and the generative toolkits
approaches overlap to a large extent. For example, Mattelmäki (2005) describes how
design probes can serve as a means for dialogue with future users.

Figure 1. Making, telling, and enacting as complementary, connected activities in codesigning.
Source: From Brandt, Binder and Sanders (2012).
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Figure 2. The map of design research, showing different approaches laid along two axes: role of the
user (horizontal), and approach of the research (vertical). Source: From Sanders and Stappers (2008).

When comparing cultural probes to generative toolkits, the most important difference
is at the level of mindset. Cultural probes are proclaimed (see Gaver, Dunne, and Pacenti
1999, Gaver et al. 2004) as artistic proposals to evoke inspiring responses from individual
participants, with designers using the responses at their own discretion. Generative toolkits
are used to follow a more deliberate and steered process of facilitation, participation,
reflection, delving for deeper layers in the past, making understanding explicit, discussing
these, and bridging visions, ideas and concepts [scenarios] for the future. The ‘path of
expression’ (Sanders and Stappers 2012), which is based on psychological theory about
memory and creativity, can be used to steer this process through the successive
considering of present experiences, good and bad memories from the past, and hopes and
dreams for the future. Table 1 compares generative toolkits, probes and prototypes across a
number of descriptive dimensions.
The call and its response
In Spring 2012, the call for this issue went out, describing the three areas of probes, generative
toolkits, and prototyping, and suggesting their places in the design process as shown in Figure 3.
In the response to the call for papers, we found each of these types of making was
represented by various authors and that they sometimes were connected. For example,
probes found their way into prototypes in the paper by Hardy and colleagues. Moreover,
different authors sometimes used key terms such as ‘probe’ or ‘prototype’ with very different
meanings, and those meanings were often implicit. So we decided that we needed to define
the terms we were going to use in the hope that together we could agree on a basic set.
Finally, the contributions came from people who have a broad range of backgrounds
and showed little overlap in cited literature. This was an indication of the state of the field,
and reveals that the convergence we proposed in the call for papers is a developing one; for
us CoDesign has been at the centre of this joining of fields.

CoDesign
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Table 1. A comparison of the three approaches to making.
Probes

Toolkits

Prototypes

What is
made?

Probes are materials that
have been designed to
provoke or elicit
response. For example, a
postcard without a
message.

Toolkits (made up of a
variety of components) are
specifically confirmed for
each project/domain.
People use the toolkit
components to make
artefacts about or for the
future.

Prototypes are physical
manifestations of ideas
or concepts. They range
from rough (giving the
overall idea only) to
finished (resembling the
actual end result).

Why?

Designers find inspiration in users’ reactions
to their suggestions.

To give non-designers a
means with which to
participate as codesigners
in the design process.

To give form to an idea,
and to explore technical
and social feasibility.

What is it
made out of?

Probes can take on a
wide variety of forms
such as diaries, workbooks, cameras with
instructions, games, etc.

Toolkits are made of 2D or
3D components such as
pictures, words, phrases,
blocks, shapes, buttons,
pipe cleaners, wires, etc.

Prototypes can be made
from a very wide array
of materials including
clay, foam, wood,
plastic, simple digital
and electronic elements.

Who conceives?

Designers create the
probes and send them to
end-users and other
stakeholders, often with
little or no guidance of
how the end-users
should treat them.

Designers and researchers
make the toolkits and give
them to others to use to
make artefacts. The
process is often facilitated
or guided.

Codesigners create the
prototypes to envision
their ideas and to display
and to get feedback on
these ideas from other
stakeholders.

Who uses?

End-users and other stakeholders individually
complete the probes,
returning them to the
person who sent them
out.

End-users and other stakeholders use them to
make artefacts about or for
the future. Toolkits work
with both individuals and
small groups.

Designers use the prototypes as design tools.
End-users may use the
prototypes during evaluative research events.

Figure 3. The original framework: Three approaches to making are located along a timeline of the
design process.

10

E.B.-N. Sanders and P.J. Stappers

The diagram of Figure 3 is the original framework that appeared in the call for papers.
In this paper, we develop it further below and refine it based on the submitted proposals
and the accepted papers as well as from our understanding of emerging trends in design
and research today. The revised diagram is shown in Figure 5 and will be discussed.
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The phases of making along the design process
Today design encompasses many activities that traditionally were not considered part of
designing. A traditional product design project would begin with a brief and a list of
requirements (Make me a stool for toddlers, out of wood and for under $20). These days
many additional activities are considered to be a part of design, e.g. activities to determine
requirements (‘research’), to set general directions (‘strategy’), to evaluate design
(‘usability testing’), and to observe in the field on earlier product usage situations or how a
product is used after it has been released into the world.
When laid out along a timeline, we see four main phases, as shown in Figure 4. The
first black dot indicates the point at which the design opportunity has been established. The
second black dot indicates the point at which the thing that is designed is put to use.
Toolkits and probes are usually used in the early front end of the design process.
Prototypes are usually put into action once the design opportunity has been established.
The names of the phases which form the headings across the top of Figure 4 also
indicate the types of design research relevant at each phase. Figure 4 introduces pre-design
as research that occurs before the generative phase and post-design as research that takes
place after the design is produced. Pre-design research focuses on the larger context of
experience while post-design research looks at how people actually experience the
product, service or space. Generative design research leads up to the design opportunity
decision, and evaluative research takes place during the subsequent design development
process. The latter is labelled evaluative since the main concept is known and the
prototypes serve as instantiations which provide the means for evaluation and subsequent
refinement.
This process is iterative, with the tail end of the post-design phase leading to the front
end of another design process. We felt it was important to extend the design process model
to include experiences beyond the basic design process since several of the contributions
to this special issue come from the Participatory Action Research perspective, where such
iterations are fundamental to the unit of analysis.
Table 2 compares pre-design, generative, evaluative and post-design research phases
across a number of descriptive dimensions.

Figure 4. Phases along a timeline of the design process; the first dot indicates the determination of
the design opportunity and the second dot represents the finished ‘product’.

CoDesign
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Table 2. The research phases compared.
Design
research
Purpose
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Results

Orientation

Pre-design and post-design

Generative

Evaluative

To understand people’s
experiences in the context of
their lives: past, present and
future dreams

To produce ideas,
insights and concepts
that may then be
designed and developed

To assess, formatively or
summatively, the effect
or the effectiveness of
products, spaces, systems
or services

To prepare people to
participate in codesigning

What will be useful?
Usable? Desirable?

Is it useful? Usable?
Desirable?

Empathy with people

Opportunities for
future scenarios of use

Identification of problems

Creative codesigners

Exploration of the
design space

Measurement of
effectiveness

Past, present and future

Future

Present and near future

The revised framework
The revised framework of Figure 5 is more explicit about the relationship between probes,
toolkits and prototypes within the design process. It also introduces two distinct mindsets:
designing for and designing with. These correspond, respectively, to the ‘user as subject’
and ‘user as partner’ perspectives that are shown in Figure 2. Here we can see that probes,
emanating from an expert-driven mindset, exemplify a designing for approach and cover
both pre-design and generative components. Generative toolkits come from a participatory
mindset and use the designing with approach primarily in the generative phase.
Prototyping, on the other hand, can be conducted from either a designing for or a designing
with mindset as some of the papers in this special issue will show.
The areas of overlap between probes, toolkits and prototypes have been carefully
placed to reflect our perspective on the current state of the approaches to making. It is
likely that the areas of overlap will become even bigger in the future as new methods and
tools are continually being explored.

Figure 5. The revised framework: three approaches to making are positioned relative to the
mindsets and phases in the design process.
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Table 3. The three approaches to making are expanding across different time frames.
Probes
The world as
it is

Toolkits

Prototypes

Cultural probes (Gaver,
Toolkits for understanding Usability testing of an
Dunne, and Pacenti 1999) experience: a day-in-the- incrementally improved
redesign
life exercise
Design probes
(Mattelmäki 2005)

The near future

Design Noir (Dunne
and Raby 2001)
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The speculative Diegetic prototypes
future
(Kirby 2011)

Toolkits for exploring
future experience:
my-ideal-future-product
exercise

Usability/field testing of
a radical new product

Toolkits for experiment- Research through
Design prototypes
ing with experience:
make-believe role-playing (Keller et al. 2009)
with co-constructed
artefacts

Artefacts from the future
(WIRED magazine)

Approaches to making in different time frames
New approaches to making can be seen all along the phases of the design process. The
emerging landscape of design research and practice has also revealed that additional
approaches to design and making are emerging depending on the time frame under
consideration. Some approaches focus on the world as it is, others focus on the near future
(e.g. the next generation) and still others are aiming at longer-term, speculative futures.
Table 3 gives examples of the approaches to making from these three distinct time frames.
Let us take a closer look at two developing design contexts: service design and design
fiction. Service design, with its focus on the services provided by organisations and
enterprises, is concerned with the world as it is and the near future. Design fiction, on the
other hand, is concerned with speculative futures.
Service design is a vocal upcoming movement that proposes a holistic design method,
focusing on touch points or moments of use. Service design is being applied today in
industries such as banking, insurance, healthcare and travel where it often explores
interactions with multiple products and/or systems that together enable a service
ecosystem. The interest in and growth of service design has been instrumental in expanding
the types, and purposes, of making in the earlier stages of the design process. Service design
tends to advocate intensive user participation or sometimes codesigning. It has also added
greatly to our repertoire of ways to explore, express and evaluate views on current
experiences and near future ways of living. Another important contribution of the service
design trend has been the visualisations (often referred to as service blueprints) that reveal
the complex interdependencies that must be considered in the design of service systems.
Design fiction is a more recent phenomenon (see Resnick 2011) that describes a form
of codesigning through making. Design fiction lies at the intersection of future studies and
design where the time frame of the future is much longer than what we see in business
today. Its practitioners/theorists call it ‘materialization of the speculative’. The term was
originally coined by Julian Bleecker (2009) who explains that
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Figure 6. Movements of design are emerging across time scales: the world as it is (inner ring), the
near future (middle ring) and the speculative future (outer ring).

. . . design fiction is a hybrid, hands-on practice that operates in a murky middle ground
between ideas and their materialization, and between science fact and science fiction. It is a
way of probing, sketching, and exploring ideas. Through this practice, one bridges
imagination and materialization by modeling, crafting things, telling stories through objects,
which are now effectively conversation pieces in a very real sense.

Sterling (2013) provides a formal definition; ‘Design fiction is the deliberate use of
diegetic prototypes to suspend disbelief about change’. Thus, design fiction serves to
enlarge, enrich and activate our capacity for making sense of future ways of living before
we actually get there.
Service design and design fiction are just two of the newly emerging areas for design
research and practice that are receiving attention currently. Figure 6 positions a number of
the new approaches relative to each other and across the different frames of time. Note that
the diagram is radial and positions the designing-with mindset on the right side and the
designing-for mindset to the left side. The diagram shows where service design and design
fiction sit in relation to the other trends and approaches. At the centre of the diagram is the
traditional core of designing. The three time frames emanate outward from the core. The
first layer around the core refers to the world as it is, the second layer to the near future and
the third layer to the speculative future.
In the segment to the right, service design and social design are usually seen as
manifestations of the intent to serve people. In the middle, user experience and embodied
interaction aim to engage people. In the segment to the left, design interventions and
critical design intend to provoke or stir people. Design fiction sits mid-way between
engaging and provoking on the outside layer of the speculative future. What will sit
between serving and engaging in the speculative future?
It is easy to see that there are many places to explore making when we look across the
layers of time and the slices of intent shown in Figure 6. And when we consider the
potential impact of new information technologies together with social networks on these
new spaces of design, the future looks very bright. We just need to learn how to
collectively make sense (e.g. Kolko 2010) of it before it arrives.
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