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Abstract: This paper proposes argumentation as a key skill that ties research
methodology into design. The paper first aligns Toulmin argumentation with the role
of design and design results and then provides an example of how this skills set can
be acquired in the context of design. Argumentation can be used to place design in
societal context. A design education course is presented with its starting points and
teaching activities in order to illustrate the application of argumentation in design
research. The course is compared with another recently presented course that takes
the same argumentation model as an underlying principle. The comparison between
the courses reveals how materials can be geared towards different emphases in
learning goals. The paper concludes with an outlook towards further uses of the
argumentation model as a basis for design research.
Keywords: Toulmin argumentation, design research, design education, research
methodology

1. Introduction
When I was in design school, we learned from our professor that: 'you have to be
enthusiastic about your design results, whether you really believe it or not. Then your client
will accept them.' This persuasion served to sell the designed thing to the client - the
industrial company, municipality or organisation, and to the users. However, as models of
'the designer' as above are now being questioned broadly in the post-industrial age (Dilnot,
2016), so is designers' involvement in society. It is being recognised that design is a highly
social activity (Dorst, 2006). In the study of design artefacts there is a shift "from a focus on
invention to an interest in ongoing practices of assembly, demonstration, and performance"
(Suchman, Trigg and Blomberg, 2002). This paper focuses on fostering a language in
designers to engage with this sociality and a research interest in what happens with our
(interim) designs. I propose Toulmin argumentation as a key skill that ties research
methodology into design. Stephen Toulmin (1922-2009) was a British philosopher who, in
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The uses of argument (1958), put forward a model of argumentation that seeks to integrate
the real world into logical reasoning. Against the backdrop of the big collective societies and
their failures in the first half of the 20th century, he and others sought to develop inclusive
models of reasoning that allow consideration of relative viewpoints and of diverse real world
situations. One could say that Toulmin was a design thinker before his time, pre-saging
Schön's (1983) 'The reflective practitioner' in advocating influence of the context on decision
processes. Schön's ideas have been widely adopted and cited in design because his examples
addressed design and because he drew attention to material qualities and their perception
and experience. Toulmin's model of thinking became influential in STEM thinking (Osborne,
2010) but not yet design thinking so much. STEM is an acronym for a science, technology,
engineering and math education approach that arose in the 1990s "because these fields are
deeply intertwined in the real world", as "an interdisciplinary and applied approach that is
coupled with hands-on, problem-based learning" (California STEM Learning Network,
undated). It has recently been expanded to STEAM to include art and design because "Art +
Design are poised to transform our economy in the 21st century just as science and
technology did in the last century" (Stem to Steam, undated). But even generally, debating
and arguing viewpoints is increasingly being adopted as a public format - think televised
political candidate debates. Think also of the evolving internet commentary culture.
While classical argumentation is about pure logic, laws, truths to be generalized from
context, Toulmin argumentation includes the reasons, the rules that specify the context.
Classical argumentation is creates syllogisms (statements 'with reason'), ie the support for a
definite statement, claim or conclusion, based on two related statements of rule and fact.
Toulmin argumentation includes the reasons behind those statements, the specific backing
for the case and their qualifications (limitations) and refutations, or rebuttals (Figure 1).

A�warrant�=�a�principle�
or�rule�that�connects�the�
claim�with�the�evidence�

Circumstances�under�
which�a�claim�is�true�
or�has�value.�

Backing�=�jus fica on�
or�previous�evidence�
for�the�warrant�

Circumstances�under�
which�the�claim�is�not�
true�or�has�no�value.�

Premise�

Premise�

Conclusion�

Figure 1. An illustration of Toulmin argumentation versus classical reasoning, using the topic of
"saying goodbye at an airport". This is a fictional example.
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This move made it possible to make arguments local. A key context in which Toulmin initially
saw this used is jurisdiction, as an important pillar of democratic and just societies. Toulmin
proposed argumentation as a form of communication that could help resolve everyday
conflicts, help people see the other side and facilitate more humane jurisdiction.

1.1 Design communication
As designers, seeking to communicate with others about our design and constructive design
research results, we can benefit from Toulmin argumentation because we are concerned
with the special case and design prototypes reveal their effects in context. Every design is a
unique instantiation. Toulmin argumentation can form a bridge between
the uniqueness of a design in context (right up to the point where a design cannot
fully be explained by words, because not all experience is verbal and fully sharable.
This may relate to aesthetic experience, but also the uniqueness and serendipity of
each use situation), and
the reasoning on decisions, 'how to change situations into preferred ones'
and hence, the articulation of design's contribution to society.
Articulation of design's contribution to society
The last DRS conference, in 2014, sought to put centre-stage that designers are increasingly
intervening in public and corporate discussion. As was in evidence at DRS2014, "designers
are increasingly carving out their place in the public discussion via critical and speculative
design as commentary, and via design thinking’s and service design’s attempts to engage the
boardroom and change organizations and municipalities" (Boess, 2016). The changing roles
require that designers learn to articulate arguments and connect with the languages of other
contexts and disciplines. The increasing engagement of designers with the stakeholder
context is surely one reason why designers and design researchers feel a need to articulate
better what it is they do, as keynote debaters Clive Dilnot and Jamer Hunt and closing panel
member Peter Lloyd and others noted. Another reason for an increased focus on articulation
is that as design research matures, it seeks to improve in quality. Contributors from other
disciplines have been calling for this too (e.g. Lauche, 2007). Context-appropriate
articulation and argumentation are skills that need developing.
An overarching concept of reasoning would be of benefit because design research is very
diverse. It ranges from rigourous approaches such as Scupelli and Hanington on usability and
emotion in studio design (2014), to very qualitative approaches such as Kudrowitz on
creative processes in other disciplines such as master chefs (2014). Design research themes
at DRS conferences are, for example: culture & society, strategic issues, creative practice,
engineering & technology, and the use context (Roworth-Stokes, 2011) and more recently,
an increased focus on the extended role of design, for example Davoli, Redström and van
der Vleuten on design probes to explore and hack the inner workings of delivery systems
(2014), or St. John on combining communication design analysis with gender activism in

627

Stella Boess

India (2014). Design research as a field must support this still very much evolving diversity.
Toulmin argumentation can help improve the articulation of design's contribution to society.
As a language, it can cross bridges between knowledge that is developed with a high level of
rigour, and knowledge that is developed very discursively and uniquely, as well as between
design and the decision-making on what are preferred situations and how to get there.
Argumentation in design research methodology
So how can this be conveyed to aspiring designers? That argumentation is a skill that needs
developing is something I have experienced in teaching design master students as part of
design research methodology. For the last four years I have been developing a design
research methodology course at Master level for Industrial Design students specialising in
Design for Interaction (DfI). The 84-hour course over a period of 9 weeks consists of lectures,
in-lecture exercises, team seminars and individual work and is abbreviated here as DfI RM.
Feast and Blijlevens (2014) also presented a design course in which Toulmin argumentation
plays a central role. I will take this opportunity to present the DfI RM course in alignment
with Feast and Blijlevens' (2014) course. The advantage of this is that overlapping and
contrasting contexts and objectives serve to explore how the courses foster the ability to
inquire into design contextually. A key difference between the courses is that Feast and
Blijlevens' (2014) use of Toulmin argumentation is part of a design project course, whereas
the DfI RM course is an accompanying course to design projects. It focuses on how to
generate insights on and from a student's design process and how to communicate these
insights.
This paper first introduces the objectives and content of the DfI RM course and compares is
with Feast and Blijlevens' similar but also distinct course. It then reflects on the ability of
aspiring designers to make their thoughts explicit and use this to engage in stakeholder
communication, and how the course supports them in this, and concludes with
recommendations for further adoption of Toulmin argumentation.

2. A design research methodology course
In alignment with Feast and Blijlevens' (2014) description of a course structure, I now
describe a course structure for a course on argumentation in design research. This DfI RM
course has been in development for four years, but the purpose of presentation here is to
demonstrate the integration of Toulmin argumentation in a course structure. Feast and
Blijlevens (2014) emphasised mixed methods as an approach. While the course I describe
also contains methodological content, the focus here will be on the integration of
argumentation.

2.1 Learning objectives
The aim of the DfI RM course is to foster knowledge, skills and creativity in design research
reasoning. This reasoning enables students to design and strengthen their design research
and to convey it to others. This is intended to help the students in their design projects, and
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in their professional practice. In contrast, the aim of Feast and Blijlevens' (2014) course is "to
educate the students in the skills and literacies of design research".
A key difference between DfI RM and Feast and Blijlevens' (2014) structure is that their
course is a design project incorporating research, whereas the course featured here is a
design research methodology course that focuses exlusively on the knowledge-generation
aspect in design. Feast and Blijlevens' (2014) course has a structure in which the learning
objectives (Table 2) closely correspond to the course deliverables. Both courses take a threepart structure representing a beginning, middle and end. In contrast with Feast and
Blijlevens' (2014) deliverable-oriented structure, DfI RM has a structure in which two
deliverables (team seminar reflection and individual mini-paper) are iterated through three
segments, each one progressively adding more body to the same deliverable (Table 1).
Table 1 Comparison of learning objectives
Feast and Blijlevens (2014)
paraphrased
(a design project with
contributing research)

LO1 scoping
identify investigative
methods to support
decision-making for
a design problem

LO 2 plan&design
prepare design
proposal and relevant
research; consider
ethics

LO 3 report
report showing
evidence of methods
and decision-making
processes

DfI RM (various research
contexts like research-indesign, research-throughdesign)

LO 1-3 design
iteration stage
identify and claim
design-relevant
design or research
gap, form research
goal and approach

LO 4-5 strengthening
iteration stage
employ methods to
achieve goal; assess
quality, strength and fit
of the approaches to
support the claim

LO 6-7 conveying
iteration stage
make and support
claims discussing
quality, strength, fit,
benefit and
implications

Table 2 Comparison of course segments and learning objectives
Segment 1

Segment 2

Segment 3

Feast and Blijlevens (2014)

LO 1

LO 1 and 3

LO 1 and 2

DfI RM

LO 1-3, partly 6,7
iteration 1

LO 1-5, partly 6,7
iteration 2

LO 1-7
iteration 3

The learning objectives of DfI RM (Table 3) are more extensive than those of Feast and
Blijlevens (2014), even though the course and its time investment are smaller. This is
because DfI RM serves enable the students to develop the specific yet complex skill of
reasoning via argumentation in design. In addition to that, the learning objectives are here
formulated more in terms of skills to apply to an iterating set of deliverable, whereas Feast
and Blijlevens (2014) formulate them more in the context of three deliverables.
Table 3 Learning objectives of DfI RM in full.
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design your design research
LO1

recognise and demonstrate the role of research in a design project and the
role of design in a research project.

LO2

identify and claim a design-relevant research or design gap. For example,
concerning user experience or behaviour, or uses of (interactive)
technology.

LO3

formulate claim-appropriate and design goal-appropriate and specific
research goals, questions and approaches.

strengthen your design research
LO4

employ appropriate qualitative, quantitative and mixed methods to achieve
research goals and answer research questions of a study.

LO5

analyse the results of a study (yours and others‘) with respect to its quality,
strength and fit in the context (incl. industry vs academia), and hence, to
the reasonableness of the claims it makes.

convey your design research persuasively
LO6

make and support claims to defend and challenge the quality, strength and
fit of a study.

LO7

make and support claims to defend and challenge the benefit and
implications of a study.

As with Feast and Blijlevens' course, these learning objectives are aligned with learning
activities and assessments, following Biggs' (1996) constructive alignment approach, which
seeks to align tasks and tests with what students should learn. It is motivated by a
constructivist approach to learning in which "learners arrive at meaning by actively selecting,
and cumulatively constructing, their own knowledge, through both individual and social
activity" (Biggs, 1996:348).
In contrast to Feast and Blijlevens' course, the learning objectives in DfI RM are mostly
assessed on the higher order levels of learning in Bloom's taxonomy, such as 'creation',
'evaluation' and 'analysis' (Bloom & Kratwohl, 1972). There are no assessments on the
knowledge and understanding level. This is because it is a Master course in which the basic
knowledge of research terms can be assumed to be present in students. There are, however,
short, ungraded exercises to re-activate this knowledge.
The learning activities are aligned in such a way that the students apply argumentation in a
number of parallel activities, each of which is designed and assessed via the same set of
criteria.

2.2 Activities in the course
DfI RM differs from Feast and Blijlevens' (2014) course in that it addresses almost only the
research part of projects, with the assumption that students themselves apply the learnings
in their adjacent and subsequent design project courses. The students' work towards all of
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the learning objectives in almost equal measure through three types of learning activities
the course offers:
-

practical exercises during plenary moments that also contain lectures

-

work on an individual mini-paper (of ca. 1100 words) on a design project of their own

-

team debates on a phd researcher's topic in which they defend or oppose the PhD
researchers' claims.

The learning activities are divided into three segments over the nine course weeks in which
students spend one day a week on the course. In this time, the students develop each of
their deliverables through an iterative process in which they improve each time on the
previous segment, with an adjustment of goal setting. This serves to facilitate 'double-loop
learning', in which students learn to "challenge the appropriateness of goals or the basic
cultural assumptions and mental models for influencing human behavior and predicting
results (e.g. Argyris et al, 1985)" (as cited in Carroll et al, 2004).
To make the progressive nature of the learning objectives visual and experiential for
students, the three segments carry the names 'Bones', 'Muscles' and 'Skin' (Figure 2).

Figure 2: the three segments of the design research methodology course: designing research,
strengthening research, conveying research

Bones
In the first segment, 'Bones', the students learn about the structure of research
argumentation. They learn to formulate, support and present claims using Toulmin
argumentation in the visual format presented in Figure 1. They then apply and develop their
argumentation orally through workshops. They set up the core claim and relevance of a
mini-paper on a design project of their own (Figure 3). The mini-paper is described in more
detail below, in the 'Muscles' section. They then familiarize themselves with the criteria in
detail by peer-reviewing one anothers' 1st iteration papers.
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Figure 3. An illustration the students use to understand how Toulmin argumentation is mapped onto
the structure of a research paper in DfI RM

The students furthermore engage with a given claim by a PhD researcher in a seminar
format, and debate in teams about this claim (pro and con) with the PhD researcher on hand
to answer questions (Figure 4).

Figure 4. Seminars in which the students debate a PhD researcher's claim in teams

Muscles
In the second segment, 'Muscles', the students get to the heart of the course. They follow
various exercises on qualitative and quantitative methods, and they add the methods
section of their mini-paper (Figure 3) which they again peer-review, with an additional
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review from lecturers. They also engage with a second claim by a PhD researcher, this time
on the validity of the methods chosen by the PhD researcher, and again debate this claim
(Figure 4). The students do not do any primary research in this course. Rather, they take the
topic of a previous design project that they have done, and extract those parts from it that
are suitable for reporting. Then, they refine, validate and describe the method used
retrospectively. This serves to keep the focus on the reasoning that goes into research and
should come out of it, rather than on the work of data gathering, which they also do in
adjacent courses. The students are required to work out the research from their previous
project in both a qualitative and a quantitative way, as two alternatives for research
approaches. This prompts a reflection on the difference between qualitative and
quantitative research goals, questions and hypotheses or assumptions. They do simple data
analyses of respectively coding and descriptive statistics. They argue the strength of their
research as warrants (rules or principles that apply) and as qualifiers (limitations and reach
of the conclusions, given the chosen method). Unlike Feast and Blijlevens' 2014 set-up, in DfI
RM each methodological approach forms the basis for a complete, alternative
argumentation.
Skin
In the third segment, 'Skin', the students complete the mini-paper (Figure 3) with a focus on
coherence, persuasion and the consideration of implications, or benefit of the research. This
segment is called 'Skin' because it considers the way in which the students' deepened insight
into the context and effects of design should be shared with the wider context, academia
but also stakeholders in the context. The students also engage with the third and final claim
by the PhD researcher, on the benefit of the research, and debate that claim. They complete
the course with a final peer-review and lecturer review round of the mini-paper, and with a
reflective report on the learnings from the seminars.

3. Evaluation
In the four years that the course has been given, it has evolved quite extensively. Several
formal and informal evaluations have been conducted. In the following, I lean on statements
by one or more students from the free comments they were asked to give as evaluation of
the course. Initially, it was difficult for students see a connection between the written and
oral parts, in spite of fact that both used the Toulmin structure as a basis. Mainly, more and
more hands-on and practical exercises were introduced to enable students to master the
use of Toulmin argumentation. Although the model does not look that much more
complicated than classical reasoning, in practice students find that it takes quite a while to
fluently think this way. This corresponds to Booth, Colomb and Williams' (2004) experience,
it seems, since they describe students' initial response to learning to think with
argumentation as an experience of having lost all capability to think. Through practical
exercises, the students now provide the feedback that they are well enough supported in
this, although they still tend to feel, at the time of the course, that it is somehow artificial

633

Stella Boess

argumentation rather than natural discussion. However, some of them report that later,
they find themselves using Toulmin argumentation in written work in the adjacent courses.
For about three quarters of the students, the topic of their deliverables is their own design
project from the previous semester. This creates a small dilemma for this course in that I
don't want to leave design-inclusive research approaches like those of Koskinen et al (2011)
unmentioned. To this end I have introduced a variety of exercises over the years. Last year,
students were required to develop an answer to a research question in the form of a robot
prototype to be built within one afternoon. However, the students interpreted this too
much as a 'normal design exercise' and did not fully benefit from the potential of design-asresearch. Some provided the feedback that they felt the exercise belonged in a design
course and not in this research course. Since integrating design into research is one of the
most interesting challenges we are currently addressing within design research, I would still
like to keep this as part of this course material. However, the question could then be asked
whether it is useful to have a separate research methodology course that ends up a lower
priority for the students. Nonetheless, this course has the advantage of gaining the full focus
of students on research alone, without the pressure of excelling at a design project
overshadowing their research efforts.
A key difficulty for the students over the years has been to understand the difference
between design relevance as a disciplinary relevance, and topic relevance as a relevance to
the context in which the design is situated. A design can be evaluated on usability, but also
its social effects in a context, or even its political or economic implications. To this end, as
design researchers we liberally draw on theory from psychology, physiology, anthropology,
sociology and philosophy. But in sharing and publishing our design-related insights, we do
not usually contribute back to those disciplines. Instead, we contribute to journals and
outlets in design, and this leads to a body of design-relevant theory and insights. To this day,
it remains difficult for the students to conceive of design as a field of knowledge to which
they contribute via insights from their designing and inquiring into this. They tend to think in
terms of 'is my design good?', without unpacking what it is about the design (prototype) that
is interesting to see and perhaps transferable as knowledge. With this, the students display a
similar mindset as a field of study in design engineering called 'design rationale'. The
Toulmin model of argumentation has previously been adopted in design engineering
research as the basis for a 'design rationale', to underpin design decisions within technical
fields (Moran and Carroll, 1996) argued. However, Carroll later went on to emphasize the
participatory aspect of rationale (Carroll, 2006). This it was no longer so much about "a
'correct' conceptualization", and more about " one that would facilitate (participatory)
action rather than paralyze it." Carroll still, however, emphasised that "Prototypes provide
an evolving framework for exploring design options, and gradually focusing on a final
solution." In contrast, I contend with Suchman et al (2002) as mentioned earlier, that rather
than focusing towards a final solution, the contextuality of Toulmin argumentation can be
used to enable designers (and design students) to inquire into design and its implications
with knowledge, skills and creativity.
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For this reason, relevance is emphasised in DfI RM as distinct from the benefit for the
context. Figure 3 shows 'topic relevance' and 'dr relevance' (= design research relevance) as
distinct items, to enable students to make statements about this. Topic relevance indicates
the societal relevance.
As a last reflection, the students value the course structure of 'Bones', 'Muscles' and 'Skin' as
a metaphor for argumentation structure at the core, methodology to get things moving, and
persuasion to convey the results of research. However, one might ask whether this is a
somewhat male imagery for research. For the sake of clarity it should not be extended
within such a small course, but there would certainly be scope to introduce 'Flesh', 'Heart'
and 'Brain', for example, in further explorations of principles of design research.

5. Conclusion
This paper has made the case for Toulmin argumentation as a useful basis for reasoning in
design research, as Feast and Bijlevens (2014) have also done. We have here contributed a
design for a course that focuses on design research reasoning in a broader scope than the
reasoning within a design project. What we in design can contribute to the use of Toulmin
argumentation in a wider context such as STEAM disciplines, is a thorough design of the
usefulness of these ideas. Osborne (2010), for example, advocated the use of the
argumentation model but omitted to explain in the paper what warrants actually are. Booth,
Colomb and Williams (2004) build up an extremely thorough set of tools to hone
argumentation, but this set of tools is at a level of complexity far higher than designers can
realistically use in practice. Again similarly to Feast and Blijlevens (2014), there is still much
scope for the development of practical and pragmatic tools to support reasoning in design
research.
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