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Notes on typographical conventions and writing style

Spelling
This thesis is written following the British English language spelling conventions.

Citation
We use the American Psychological Association (APA) norms for referencing and
citations.

Gender neutral pronom

There are no gender neutral pronouns in the English language. Until recently, most
authors used the male pronouns “He, him” when referring to an unknown person as
an example. While most recent style guides recommend that this should be avoided,
at the moment, there are no established conventions concerning this matter, and
the decision of which pronoun to use as the gender neutral falls upon the author.

Also, there have been attempts to introduce the plural “they, their” as a gender
neutral pronoun, but we find this solution detrimental to the clarity of reading. Also,
the alternatives “s/he” or “he/she” or “he or she” strain the reader’s experience.

Clarity and conciseness of the text should prevail. Therefore, for this thesis, when
referring to an unknown person as an example, we will predominantly use the
following convention: if we are referring to an unknown teacher we will use he/him,
whereas in the case of a student we shall employ she/her (following Donald Schon’s
case study of design education that includes a male teacher and a female student).

We will also try, whenever possible, to use the plural instead of the singular in the
following manner:

Instead of saying: “A student often presents his sketches without much explanation”
We may write: “Students often present their sketches without much explanation.”

However, this solution, while grammatically correct, is more vague and therefore
will be used sparingly.

Use of ‘we’ and the passive voice

Even though this thesis is my own original work, I shall use ‘we’ (this paragraph
being a rare exception) instead of the first person T’ The alternative to the use of
‘we’ would be to repeatedly use the passive voice, which makes for difficult reading
and is universally discouraged by style guides (both academic and literary).

Oxford comma
In this thesis, We will adopt the ‘oxford comma’ in enumerations. For example:

“Design, architecture, and fashion”
instead of

“Design, architecture and fashion”
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Chapter 1

Introduction



Design Conversations: An exploratory study of teacher and student interaction.

1.1 Problem statement

1.1.1. Design Conversations: Teacher-student interaction in a design
studio setting

This thesis explores the teacher-student interactions that take place in a
design studio educational setting. We named these interactions ‘design
conversations’ - a term that describes the instances of one-on-one
dialogue between a teacher and a student while presenting, reviewing, or
working on a design project.

Teacher-student dialogue is a defining feature of design education. In
professional practice, designers do not talk about their working process
while they design, designing is a silent activity externalised most often
by drawings (Goldschmidt, 1991; Purcell & Gero, 1998) and other visual
representations (Pei, Campbell, & Evans, 2011). This is evident from
experimental research settings where researchers aim to analyse the
design process as it occurs. For this to be possible, researchers must
instruct the participant designers to think out loud as they design to
produce data to be analysed as verbal protocols! (see Cross, Dorst, &
Christiaans, [1996]). An exception is the case of working in teams, in
this instance, designers must inevitably talk to each other as they work
on a project (Medway & Andrews, 1992). However, conversations in a
professional context are held between peers, as such, even considering
the case of interactions between senior and junior designers, the
interaction is not pedagogical in nature?.

On the contrary, the dialogue that unfolds between teacher and student
in a design studio setting is not only expected but a crucial aspect of the
teaching/learning process. In the design studio, the teacher plays the role
of the expert as he guides students during their attempts at designing, but
this team of two designers is not constituted by equal participants. During
these meetings, it is a part of the teacher’s role to explicitly talk about
design (and about designing) which necessarily means that the teacher is
required to explain his thoughts - and actions - verbally. Furthermore, it

1 Analysis of verbal protocols is recurrently used to analyse design activity (Lloyd, Lawson, &
Scott, 1995) and has become a staple of design research.

2 Notice that we are not questioning the view that design is often a collaborative activity.
There are numerous stakeholders involved in a design project (client, designer, users,
manufacturers, suppliers and so on) and effective communication between all of them is
crucial for a successful design project. However, it seems clear that there are differences
between talking while designing (as is the case of a professional design meeting discussing
specific aspects concerning a design project), talking about designing in the context of an
educational setting (which presupposes one of the participants to assume a pedagogical
role) and being asked to talk out loud about one’s design process while designing (the case
of experimental settings).

16



Chapter 1: Introduction

is often the case in design education that the teacher complements these
verbalisations with sketching and vice-versa. This focus on making the
design process explicit through unprompted verbalisations (Oak, 2006)
and visualisations is a distinctive feature of the teacher-student dialogue
that unfolds in a design studio setting.

1.1.2 The language of design

A particular aspect of the teacher-student dialogue in the design studio is
the language used. Donald Schén primarily based the development of his
influential’theory (Schon, 1983, 1985, 1987) of reflective practiceon a close
examination of the design studio educational setting. The author observed
that design conversations were to a great extent conducted using a
language of designing, according to Schon, this is a two-part language
where verbal and visual expression are closely connected: “Drawing and
talking are parallel ways of designing, and together make up what I will
call the language of designing” (Schon, 1983, p.101).

The author describes the language of designing as a language for doing
design, a language game® that the teacher models for the student.
According to Schon, the language of designing is twofold: (1) on the one
hand, it refers to elements of the language of designing. These elements
can be grouped into clusters that constitute general design domains
that fulfil a variety of constructive, descriptive, and normative functions
(examples of design domains include, for instance: form, structure,
materials, or precedents); and (2) the discourse is also focused on talk

3 Schon remains one of the most influential scholars in design research. Chai and Xiao
(2012) analysed Design Studies journal articles between the years 1996 and 2010 and found
Schon to be the most frequently cited scholar in that journal (the Design Studies Journal,
published by Elsevier, is a publication dedicated to studying the process of design, and
is the design research publication with the highest citation impact [Cross, 2009]), even
though Beck and Chiapello (2016) observed that Schon’s work is often cited without
significant critical engagement with the author’s ideas.

4 Donald Schén (1983) used his research on the architecture educational studio to
develop a general theory of practice for the professions, which he called reflective
practice, partly as a reaction to Herbert Simon’s book The Sciences of the Artificial (1996).
These two conceptions of design are rooted in opposing epistemological perspectives.
Simon's proposal - the rational problem-solving paradigm - is that designing could be
addressed as a rational problem-solving activity; crucial to his conception is the notion
that a design problem defines the ‘problem space' and the solution can be obtained by
exploring it. Therefore, the solution is determined by the problem. On the contrary, in
Schon's reflective practice paradigm, the author does not assume that a design problem
is definable beforehand. According to Schon, design should be regarded as a reflective
conversation that focuses on the structuring role of the designer. The centre of this theory
lies in the idea of ‘reflection in action, which proposes that the moments of reflection
emerge from the ongoing dialogue with unexpected situations. In the reflective practice
paradigm, there is no a priori way of determining the best possible approach for a design
problem. The problem and possible solutions are framed together by the designer’s actions.

5 Schon draws the term “language-game” from Wittgenstein (1986), according to this author,
words are inseparable from the actions in which they occurred: “I shall also call the whole,
consisting of language and the actions into which it is woven, the ‘language-game™ (p.5).
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Design Conversations: An exploratory study of teacher and student interaction.

about designing, that is, a metalanguage that describes features of the
design process itself and introduces the student to reflection on the
action of designing.®

To what extent these two dimensions of the language of designing

are expressed both verbally and visually is not clear from Schon’s

studies, has Marda (1996) observed, Schon did not intend to present a
comprehensively structured model of the language of designing” “Schon
did not research the structure of the design language, nor its function in a
learning environment. His presentation of the design language remains at
a descriptive level” (p.17)

Nevertheless, the studies of studio interactions presented by Schon (1983)
support the notion that design language is used as a common language
during teacher-student dialogue in a design studio. While teacher and
student may or may not sketch® during design studio meetings, we can
safely assume that every teacher and student interaction is in part - and
often exclusively - a conversation.

Additionally, a fundamental part of design language is that it is contingent
on the practice of designing, that is, the words spoken while designing
gain their meanings in the operational context of the design project. When
teacher or student refers to a particular design domain, for instance, they
do so in connection with the specific context of a design project. This
means that their significance cannot be established a priori. As Heylighen,
Bouwen, and Neuckermans (1999) observed:

The importance of this communication through designing derives
from the fact that part of design knowledge/knowing is embedded

6 These two categories of the language of designing parallel what researchers focussing
on cognition (Eastman, Newstetter, & McCracken, 2001) describe as two types of design
knowledge: (1) declarative knowledge which is domain-related and technical and might
concern, for instance, ergonomic data, material characteristics, colour theory, and so
on; and (2) procedural knowledge that deals with the process of designing itself. The first
type of design knowledge is easier to identify, categorise, and communicate to students
in textbooks and lectures, while the second type is more elusive, tacit, and communicated
through tutoring in the studio. Other authors, such as Christiaans (1992) and Venselaar,
Hoop, and Drunen (1987) describe the same categories as domain-specific basic knowledge
and domain-specific design knowledge, to which the authors add domain-independent
process knowledge, that is, strategic knowledge that can be applied independently across
different human activities.

7 The fact that Schon did not expand on the concept beyond identifying it and describing
its components and purpose in the design studio, means that the author never abandoned
the term ‘language of designing’ which is a term that can be confusing or make for
difficult reading at times. Therefore, since we will develop the language of designing as an
observational framework for design conversations, we will, henceforth, predominantly use
the terms design language or language of design.

8 While sketching may or may not occur during a design conversation, there will be drawings,
models, or other visual elements present mediating the dialogue between teacher and
student - we will expand on the role of visual representations as mediating artefacts of
teacher-student dialogue in chapter 2.
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Chapter 1: Introduction

within the design process. The student cannot be told the essential
things at the outset because they are encapsulated within the very act
of designing. (p.219)

The meaning emerges from what Schon describes as the operational
moves the designer makes and the consequent material back-talk of the
context.? It is the role of the teacher to guide the student through this
process by clarifying the connections between the actions (in the words of
Schon the ‘design moves’) and the consequences for the design situation.

As such, the teacher can use design language to render the elusive design
process more explicit for the student. So we gather that the role of the
teacher is dual: on the one hand, the teacher is using the language to
communicate with the student, that is, as a way of illustrating what he

is demonstrating the teacher highlights aspects of the design process

as it unfolds. On the other hand, the conversation also has the purpose
of teaching the student the design language itself. Therefore, design
conversations present a dialogue between a teacher that knows the
language of design and a student that is still in the process of learning it
to be able to efficiently communicate with the teacher.

This predicament is similar to learning a foreign language, but with the
particular difficulty, in design conversations, that the student has access
to a dictionary but no explicit grammar rules to string the words together
into sentences.

While design domains can be described in books and lectures, and models
of the design process are available, these are fundamentally descriptive
and not prescriptive. The student cannot know what part of this
knowledge is useful before engaging with the particular circumstances

of any given design situation. Design is not discursively teachable; the
learning of design practice is fundamentally an experience that unfolds by
engaging with project work in a design studio. Design is less something to
be taught but a skill to practice.

Therefore, we gather that students are asked to design and learn how

to design at the same time (Sachs, 1999). This situation renders design
conversations between tutor and pupil in the design studio as the crucial
moments in which learning how to design occurs. Schén (1987) highlighted
this situation and called this difficulty the paradox and predicament of
learning to design, according to the author, the student:

9 The concept of design language is connected to Schén’s conception of design activity as
a dialogue with the materials of a situation. Crucial to the author’s theory is the notion
that designers use frames to temporarily establish order in the often messy and ill-defined
design situations. The frame determines the necessary limits for experimentation and
‘dialogue’ with the materials of the situation.
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[I]s expected to plunge into designing, trying from the very outset to
do what he does not yet know how to do, in order to get the sort of
experience that will help him learn what designing means. He cannot
make an informed choice to take this plunge because he does not yet
grasp its essential meanings, and his instructors cannot convey these
to him until he has had the requisite experience. Thus, he must jump
in without knowing — indeed, in order to discover — what he needs to
learn. (p.93)

1.1.3 Design studio setting - the fundamental problems

The design studio setting is problematic for the everyday practice of
teachers since the effectiveness of the teaching/learning process greatly
depends on the personal interaction between teacher and student.
Additionally, it is common that design studio teachers are also - or have
been - practitioners who do not have specific pedagogical training
(Dinham, 1989) which means that teachers are left to their own experience
and common sense as guides for their teaching (Curry, 2014).

However, there are specific difficulties in design education that make it
challenging to provide design teachers with precise pedagogical tools,
or procedures, which could be applicable in their teaching practice. The
consensus is that learning how to design must mainly take place in the
design studio, as Lawson (2004) observed:

There seems to be a certain kind of knowledge and understanding
that it is very hard to attain in any way other than by actually
designing seriously. All those schools of design understand this too
and use methods of learning by doing in the ‘studio’ format as their
primary educational tool. (p.7)

Therefore, design schools are generally structured along two axes: (1)

on the one hand, there theoretical lectures that focus on the relevant
sub-disciplines (such as ergonomics, computer assisted design, drawing,
design history, materials and technology, design theory, and so on),
which are organised much like any university course, with a series of
lectures and evaluation by means of formal exams; (2) on the other hand,
there is the design studio, a setting that simulates a professional design
experience in a controlled educational environment, it is, fundamentally,
a space where students practice designing during projects while being
tutored by a teacher.

Thus, the project experience in the design studio is the centre of a

student’s educational path (Salama, 1995; Green, 2005); throughout the

years of the course, the design studio is the focal point around which

the supporting sub-disciplines are arranged in order to supplement

the teaching and learning that takes place in the studio; and while the
20



Chapter 1: Introduction

balance between design studio time and the other (lecture-based) courses
varies between design disciplines, design project experience is generally
regarded as the fundamental part of the design student’s education
(Mcdonnell, 2014).

This setting is typical of design disciplines such as architecture, product
and industrial design, interior design, urban planning, or fashion design
(Cennamo & Brandt, 2012; Goldschmidt, Hochman, & Dafni, 2010;
Hokanson & Gibbons, 2014) and less frequent in engineering schools and
software design courses, even though there have been efforts in trying
to import the design studio as an educational setting to these disciplines
(College, 2001; Kuhn & Lowell, 1998; Kellam, 2013; Vrcelj & Attard, 2007).
Lawson (2004) observes that this type of teaching is a global pattern
across countries and design disciplines:

(..) design education looks different to much else of what goes on

in universities around the world. In fact you can go into schools of
design and see a very similar pattern repeating time and again. This
is true whether the school is in England, The Netherlands, the USA,
Australia, Malaysia or Hong Kong. In fact it appears to be a pretty
global pattern. It is true whether the school is teaching architecture,
product design, interior design or landscape design. (p.6)

Moreover, this widely accepted basis for design education is often
described as a form of ‘learning by doing’ (Ellmers, 2014; Goldschmidt

et al., 2010; Green & Bonollo, 2003; Kurt, 2009; Schon, 1987; Utaberta,
Hassanpour, Che Ani, & Surat, 2011; Wilson & Harris, 2003) an educational
paradigm that stems from the tradition of the guilds in medieval Europe
where the ‘master-(journeyman)-apprentice’ model was in use to educate
craftsman (Sennett, 2008) from where it was adopted by the renaissance
academies and finally established in the modern day universities as the
preferred method to teach design (Barzman, 2000). Partly based on this
model, the theory of constructivism was introduced in the twentieth
century’.

This broad conception of learning-by-doing, however, is quite ambivalent

10 Inits most general assumption Constructivism states that knowledge and meaning are
generated by our experiences. Piaget (2001) developed the hypothesis that there are no
innate cognitive structures. According to the author, these structures are constructed
by the subject during his actions in the social medium. This view was shared by most
constructivists, being essential the work of Lev Vygotsky (1986) whose social-constructivist
theory placed greater focus on the importance of the social medium in the learning
process. In this perspective, the Russian author argues that learning is a complex social
process, that is, learning is not solely an individualistic endeavour but essentially a social
activity. Learning turns on a set of internal processes that operate when students are
interacting with colleagues or with the teacher. These processes, once internalised,
become part of the evolutionary achievements of students. This social dimension of
learning was also emphasised throughout John Dewey's (1998) work.
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since it appears too generic to be concretely applied to design education
in a meaningful way. The same can be argued of project-based learning"
which is a field of study in its own right; and while the general framework
of design education appears to be compatible with constructivist learning
theory (Kocadere & Ozgen, 2012), the constructivist model of pedagogy
can only describe the design educational setting in its most generic
aspects, while leaving out the idiosyncrasies that are distinctive of the
design discipline.

The design studio is then an educational setting where students
fundamentally learn by practising under the supervision of a teacher.
Since students learn how to design by practising designing, then the
particularities of design practice have an impact on the teaching and
learning process in the design studio. It is, therefore, necessary to
understand what makes the practice of design unique and why it is
appropriate to teach it in a studio model.

ILL-DEFINED PROBLEMS

Fundamental to learning how to design in the studio is the premise that
design deals with problems that are ill-defined®. Typical design problems
resist rigid definitions and are better described as wicked problems
(Buchanan, 1992). A design problem - being ill-defined, or wicked - has no
definitive formulation; its solutions challenge a binary logic of being either
true or false (which is quantifiable and objective) but are either better or
worse (mainly qualitative and subjective); every design problem is unique,
therefore, when designing, there is no single approach or repetitive
procedure to be followed.

This poses a difficulty for teachers. Design is about solving open-ended
challenges for specific situations; there are no algorithms or logical
models that can be applied. Since there is no single approach that can

be applied in design problem-solving, then design can be described as a
situated activity (Gero & Kannengiesser, 2004), which means that each
solution is unique and context-dependent. Designers resolve issues within
the environment in which they design (Suwa, Gero, & Purcell, 2006), and
there are no procedures that guarantee a perfect solution, only better or
worse ones. Thus, the expectation is placed on teachers to guide students

11 Project-based learning is a form of situated learning based on the constructivist notion that
students gain a deeper understanding of learning material when they actively construct
meaning based on their experiences and interaction in the world (Krajcik & Blumenfeld,
2006). The roots of project-based learning are based mainly on the work of John Dewey
(1998), who argued that students will develop a personal investment in the material if they
engage in real problems that emulate real-world situations.

12 Anill-defined problem (sometimes referred as ill-structured) is a term proposed by Rittell
and Webber (1973) to describe the type of problems that lack a precise definition and can
occur in any domain that involves stakeholders with differing perspectives and objectives.
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engage in an unpredictable process as they experience the ambiguity of a
design project.

MODELS OF THE DESIGN PROCESS

While every design problem is considered unique and therefore so are

the procedures to solve it, many authors have proposed models that map
the design process from beginning to end. The earliest proposals can be
traced to John Chris Jones’s Design Methods (1992, first edition 1970) and
Christopher Alexander’s Notes on the Synthesis of Form (1964), while more
recent efforts include Roozenbburg and Eekels (1995) work, or Nigel Cross’
(1993).

Most design methods share the notion that the design process consists

of a sequence of distinct activities that take place in a predictable (and
logical) order. Bryan Lawson presented an analysis and overview of
models of the design process in his book How Designers Think: The

Design Process Demystified (2005), where the author summarises the
common activities as a sequence of four distinct phases: Briefing, Analysis,
Synthesis, and Evaluation.

These activities can be summarised thusly: the briefing describes

the problem and consists of the first encounter with the problem’s
constraints, limits, and objectives; analysis is the understanding, ordering,
and structuring of the problem; synthesis is characterised by an attempt
to move forward and create a suitable solution to the problem; and
finally, evaluation is the appraisal and critical consideration of suggested
solutions when compared with the initial objectives identified in the
analysis phase.

This description of the design process appears entirely reasonable and
even logical. However, the fragmentation of the design process from
whole to distinct parts is inconsistent with what is known about design
practice, and therefore is problematic as a potential teaching tool in the
studio. For instance, the briefing, which should be the most consensual
and easy to describe stage of the process, when considered in practice,
suddenly becomes less clear, as Lawson (2004) observed the “briefing is
now generally regarded as a continuous process rather than one which
takes place exclusively at the start of the project”” (p.13)

Additionally, while models of the design process vary, the notion that
there is a stage of analysis that concerns the rational consideration and
definition of a problem that precedes (and is separate) from a synthesis
stage which concerns the creative endeavour of coming up with a solution
is at odds with what is known about professional design activity from
experienced designers. For instance, in a reflection about his design
process, the designer Michael Bierut (2010) stated:
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For twenty years, I've been writing proposals for projects. And
almost every one of them has a passage somewhere that begins
something like this: ‘This project will be divided in four phases:
Orientation and Analysis, Conceptual Design, Design Development,
and Implementation. (...) The other day I was looking at a proposal
for a project I finished a few months ago. The result, by my measure
and by the client’s, was successful. But guess what? The process I so
reassuringly put forward at the outset had almost nothing to do with
the way the project actually went. (p.4)

The latter quote serves to illustrate the realisation that the few studies
(for instance Cross [2004] and Lawson [1994]) that looked into how
outstanding designers work, strongly suggest that the notion of a stable
and linear design process with distinct stages is inconsistent with how
designing unfolds in practice.

In a reflection about how design methods relate to expert practice
Cross (2004) observes that methods are usually tested in laboratory
settings either with students or with designers, but seldom tested

in a real-context working situation. Lawson (2005, first edition 1980)
makes a similar remark when he observes that most design methods
are “both theoretical and prescriptive. They seem to have been derived
more by thinking about design than by experimentally observing it, and
characteristically they are logical and systematic” (p.40), the author later
added that “once we take other evidence into account about the design
processes of experienced and outstanding designers we shall see that
some at least use quite different sequences” (2004, p.15)

The problematic issue with most design methods is the distinction
between problem and solution, and their corresponding analysis and
synthesis stages. When observed in the context of expert design work, the
problem is shaped as the solution emerges and is tested, that is, problem
and solution co-evolve. The co-evolution of problem and solution means
that instead of attempting to define or understand the problem fully

(the analysis phase) before making solution attempts (the synthesis

phase) expert designers “move rapidly to early solution conjectures, and
use these conjectures as a way of exploring and defining problem-and-
solution together” (Cross, 2004, p.431)

Furthermore, experienced designers often work with solution conjectures
early in their process instead of starting with in-depth problem analysis,
which means that designers tend to interpret design problems according
to conjectural solutions (Lloyd & Scott, 1994).

This kind of problem setting by the designer is also one of the critical

aspects of the reflective practice theory proposed by Schoén (1983), where

the author described the activity of problem setting as ‘framing’ which is
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the process by which a designer sets the tentative boundaries, constraints,
and objectives alongside with a possible solution for a problematic design
situation, therefore establishing a momentary coherence that propels

the process forward (Schon, 1988). The author also highlighted that this
framing is ongoing, that is, it is not established only once at the start of
the design process. Other authors (Goel & Pirolli, 1992; Lloyd & Scott,
1995) also observed that framing repeatedly occurred throughout the
development of a design project.

Therefore, we gather that designers tend to use solution conjectures to
develop their understanding of the design problem. In design practice,

a problem cannot be fully understood separately from a consideration

of a solution, and these solution conjectures are used to explore and
understand the problem formulation (Kolodner & Wills, 1996). In short,
the problem and solution co-evolve. This interpretation of design as a
co-evolution of problem and solution has been proposed by other authors
(Suwa et al., 2006), and has been observed by Dorst and Cross (2001) in
studies of experienced industrial designers.

Furthermore, this understanding of designing as a process of problem and
solution co-evolution has lead to the widespread use of the term design
situation in design research literature. Schon as described designing as a
reflective conversation with the materials of a design situation (1992), the
author further explains that a design situation is a material reality that

is apprehended through active sensory appreciation. Schén reinforces
that this is true “both when the designer is on site, and when he or she
operates in the virtual world of a sketchpad, scale model or computer
screen.” (p.4) Through this active sensory appreciation, the designers
construct the objects and relationships that determine the design world
in which they operate. In short, a design situation is a setting in which the
problematic aspects and partial solutions are simultaneously constructed
and explored as the project unfolds until a satisfactory problem-solution
pair is achieved and sufficiently described.

Additionally, also running contradictory to the literature on design
methodology is the observation that in professional practice, expert
designers often deviate from a methodical and linear process in the
pursuit of partial solutions that spontaneously grasp the designer’s
curiosity (Visser, 1990). This opportunistic approach to design activity, as
the designer pursues the issues and requirements that are relevant in

a tentative problem and solution pair has also been observed in a more
recent study by Daalhuizen (2014).

These results are inconsistent with models of the design process where
the detailed specification of a problem precedes the development of
a solution, and where the design solution is elaborated in a top-down
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approach from lesser to greater detail. Since there is no linear path
between problem and solution (problem and solution co-evolve), then the
structuring role of the designer is key. The solution(s) to a design problem
considerably depends on how the problem is framed, that is, the definition
of the problem is not given a priori but is subject to the solution, or partial
solutions, that are chosen or defined by the designer.

In summary, what these models explain is that designers must gather
information about a problem, study and explore it, devise a solution,
evaluate it, and draw it with sufficient detail to make its production
possible. However, these activities do not happen necessarily in that order
(or only once). Models of the design process are essentially descriptive®of
the most general aspects that are common in the practice of most design
disciplines (Bucciarelli, Goldschmidt, & Schon, 1987).

As a conclusion to his studies on the design process, Lawson (2005)
proposed a descriptive model where the process should be understood

as a negotiation between problem and solution, where the activities of
analysis, synthesis, and evaluation are involved but without an indication
of neither a starting nor a finishing point, nor yet any establishment of
direction of flow (such as return loops) from one activity to the other. The
author further warns against the apparently logical progression between
initial outline proposals to later detail design, because this sequence
implies that designers work from the general to the specific and studies of
professional designers have suggested that this is often not the case.

Therefore, we gather that there are no specific methodologies that
accurately describe how designers design beyond the enumeration of the
general activities of analysis-synthesis-evaluation that occur in repeated
cycles but in no particular order. Thus, design is not a step-by-step
process and following a prescribed methodology does not guarantee a
successful design solution.

Furthermore, practising design along these lines is not an accurate
simulation of professional design practice and can be detrimental to
students. Lawson observed that “with the introduction of systematic
design methods into design education it became fashionable to require
students to prepare reports accompanying their designs” (2005, p. 34),
the author noticed that this practice of gathering information prior to
working on solutions led to the failure to integrate the information into

13 Roozenburg & Cross (1991) identified a prescriptive-descriptive divide in design
methods literature; the authors proposed a separation between engineering models and
architectural /industrial design models of the design process. The former is systematic,
tends to describe problems as possible to define, begins with problem-analysis, and is
prescriptive of design behaviour; the latter assumes design problems as ill-defined, is
opportunistic, starts with solution-conjectures, is cyclical, and descriptive of design
behaviour.
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the design. Christiaans and Dorst (1992) made a similar observation,

later adding that they noticed the students became stuck at information
gathering: “gathering data was sometimes just a substitute activity for
actually doing any design work” (Cross, Christiaans, & Dorst, 1994, p.43)
while Atman, Chimka, Bursic, and Nachtmann (1999) also observed in
their studies that novice industrial design students often became stuck in
problem-definition.

Teaching students how to design does not consist of telling students to
follow instructions on a map because that is not how designing unfolds.
Teachers cannot tell students to start from point A and follow these steps
(B, C, D, and E, and so on), and you will have a design. Even models that
include iterative or cyclical loops between stages still fundamentally
presuppose that the stages are distinct, and furthermore, as Lawson
(2005) observed:

Knowing that design consists of analysis, synthesis and evaluation
linked in an iterative cycle will no more enable you to design than
knowing the movements of breaststroke will prevent you from
sinking in a swimming pool. You will just have to put it all together
for yourself. (pp.39-40)

The overall problem of the design studio educational setting (in short,
how to teach students how to design?) therefore persists. Since designing
cannot be taught didactically - as a set of instructions to follow - and
there is no definitive design methodology to prescribe, then the onus is
on the teacher to make the design process more clear and explicit for the
student. However, designers typically find it difficult to explain how they
design because designing is basically tacit knowledge.

TACIT KNOWLEDGE — THE KEY PROBLEM OF THE DESIGN STUDIO EDUCATIONAL SETTING

In the design studio setting the teacher is required to articulate his
expertise to the students. However, a fundamental difficulty of this setting
is that there is often a gap between what a teacher knows about designing
and what he can articulate for the student. This is so because the design
teacher’s knowledge about designing is mostly tacit knowledge.

The concept of tacit knowledge as developed by Polanyi (2009) can be an
adequate way to describe knowledge about designing. Tacit knowledge is
understood as implicit knowledge that is not easily shared with another
person. According to Polanyi, tacit knowledge describes knowledge that
people are not aware they possess or how it can be useful to others.
Additionally, tacit knowledge often leads to spontaneous actions and
judgements and, in most cases, we cannot accurately describe or identify
the knowledge behind those actions. For instance, Polanyi argues there
are specific tacit components of human knowledge that enable people
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to ride a bicycle, or play a musical instrument without being able to
articulate precisely how they accomplish these tasks; thus, while people
are aware they can accomplish it (ride a bicycle or swim) this awareness is
not sufficient to articulate how they do it.

Polanyi draws on Gilbert Ryle’s (1945) understanding of the ideas of
‘knowing that’ and ‘knowing how’. Ryle argued against the view that

states that intelligence (the ‘knowing that) is distinct from the practical
application of intelligence (the ‘knowing how’) According to this view -
which Ryle opposes - intelligence does not directly influence actions and
is expressed in propositions such as: ‘I know that the Earth orbits the Sun’
On the other hand, practice is not expressed in propositions but rather in
some form of action: such as riding a bicycle (which is something we know
how to do). Ryle opposed this separation of intelligence and performance,
according to the author, there is no gap between intelligence and actions,
performance implies an intelligent act and therefore does not require

the mediation of contemplative propositions. Building on this notion,
Polanyi states that “these two aspects of knowing have a similar structure
and neither is ever present without the other. (...) I shall always speak of
‘knowing, therefore, to cover both practical and theoretical knowledge.

(pp-6-7)*

This combination of thinking and doing - of theory and practice - is
particularly helpful to understand design. Schon (1987) argued that
knowledge about designing is a sort of knowing-in-action; the author
states that designing is a kind of artistry that develops over time spent
doing professional design work. This artistry can be summarised as the
capacity for intuitive and spontaneous performance when faced with

a design problem. This description is consistent with the ‘ill-behaved’
designer described by Cross (2004), from whose studies we gather that
expert designers often follow opportunistic lines of exploration, partial
solutions, or solution details on apparent whims, without much concern
for stable methodological approaches.

Richard Sennett’s concept of craftsmanship was developed along
comparable lines to Schon’s artistry. Similarly to Schén, Sennett (2008)
also concentrated on the professions as a whole and stated that all
human activity involves a sort of craftsmanship that the author defines

as “the desire to do a job well for its own sake” (p.9). According to Sennett,

14 While both Ryle and Polanyi present a good case supporting the idea that practice is an
intelligent act (often related to tacit knowledge) it does not necessarily follow that there
is only one form of intelligence. Discussion of this topic is well beyond the scope of this
thesis. Nevertheless, it seems clear to us that Polanyi’s notion of tacit knowledge supports
the understanding that design practice entails - in itself - an intelligent act (even if it might
often be described as spontaneous or intuitive, and unbounded by rational methodologies)
and this notion seems to aptly describe what is observed in design practice.
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craftsmanship depends on a continuing involvement with practice,

and over time the practice of complex skills is engrained and readily
available, in other words, it becomes spontaneous and implicit in one’s
actions. Furthermore, Sennett also proposes to eliminate the thinking/
making divide that implicitly places practice-based activities as a lesser
intellectual endeavour. On the contrary, Sennett’s notion of craftsmanship
includes the dimensions of skill, commitment, and judgement, and a focus
on the close connection between hand (the doing) and head (the thinking).
It is also interesting to note the similarities between Sennett’s description
of practice (craftsmanship) where “every good craftsman conducts a
dialogue between concrete practices and thinking; this dialogue evolves
into sustaining habits, and these habits establish a rhythm between
problem-solving and problem finding.” (p.9) and how Schon (1983) defined
designing:

I shall consider designing as a conversation with the materials of a
situation. A designer makes things. Sometimes he makes the final
product; more often, he makes a representation—a plan, program,
or image—of an artifact to be constructed by others. He works in
particular situations, uses particular materials, and employs a
distinctive medium and language. (p.99)

Both authors describe the practitioner’s actions as an intelligent dialogue
with a concrete - but ill-defined - situation; understanding of the
problematic situation emerges from the practical engagement with the
circumstances of the specific situation.

Thus we gather that knowledge of how to design is troublesome to
make explicit for others. Some studies support the view that designers
typically find it difficult to explain how they design (Curry, 2014; Rust,
2004; Van Dooren, Boshuizen, Van Merriénboer, Asselbergs, & Van Dorst,
2014) adding weight to the notion that knowledge about designing is
fundamentally tacit knowledge. Therefore, this difficulty to precisely
express how to design, renders the dialogue between tutor and pupil in
the design studio obscure - not only to an outside observer - but crucially
to the students themselves; this difficulty was highlighted by Schon (1985):
“Initially, the student does not and cannot understand what designing
means. He finds the artistry of thinking (and doing) like an architect to be
elusive, obscure, alien and mysterious.” (p.31)

The design studio setting, therefore, presents a teaching/learning
situation where students are expected to engage in practice without
knowing what to do, under the guidance of a teacher that finds it difficult
to make explicit what he knows. Furthermore, the nature of design
activity makes it difficult to offer methodologies or pedagogical design
methods to follow, leaving teachers with only their own experience and
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common sense as guidelines for their teaching.

However, are the intricacies of teaching and learning how to design
doomed to remain implicit? Unknowable, inscrutable, and obscure?
Moreover, should studio teachers be left on their own, relying only on
their experience and teaching styles as guidelines for their teaching?

1.1.4 Studies of teacher-student interaction in real-context

At the moment, definitive answers to the above questions cannot be
provided because there is a considerable lack of studies that focus on
real-context teacher-student interactions in a design studio setting.

This situation is surprising if we consider that there is a consensus, in
design research, that the design studio setting is the fundamental aspect
of design education (Cossentino, 2002; Dinham, 1987a; Goldschmidt et al.,
2010; Schoén, 1985). However, it is also widely recognised that there is an
incomplete understanding of how the teaching/learning process in the
design studio unfolds, and it is precisely the teacher-student interaction

- the crucial feature of the design studio - that lacks closer examination:

“Most of these sources do not go into an in-depth analysis of teacher-
student exchanges” (Goldschmidt et al., 2010, p.286).

The observation that the crucial aspect of design education lacks in-depth
analysis has often been noted. In early studies that focussed on the design
studio (and in teacher-student exchanges in particular) Dinham (1987a)
observed that: %(...) there is absolutely no published research literature

on desk crit teaching, a much more private and less easily captured set

of events”” (p.9) Dinham further remarks that “Desk crits form the core of
the educational experience for students” (p.9)," therefore, it is precisely
the core of the educational design experience that lacks both thorough
examination and is difficult to observe in a real context. Furthermore,
more recent efforts in this field still highlighted the same observation:
“The absence of any serious discussion of the interaction that takes place
in design studio education between students and faculty is surprising”
(Ochsner, 2000, p.194)

Thus we gather that the proclaimed cornerstone of design education
remains remarkably understudied. This is a problem for design education.

While the lack of studies focused on teacher-student interaction remains
a shortcoming in the field of design education research, the design

15 Dinham was working within the architecture education tradition, which refers to teacher
student interactions with the term ‘crit’ The terms teacher-student interactions, teacher-
student exchanges, crits, design reviews, and one-on-one meetings, are used interchangeably
in the relevant literature; the lack of a stable terminology is a symptom of a topic in need of
better understanding and clarification. We will discuss the terminology in closer detail in
chapter 2.
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studio educational setting - as the context for design instruction - has
been the object of study of researchers working in different design
disciplines,’ (see, for instance, (Salama, 1995; Schon, 1985; and Hokanson
& Gibbons, 2014); these studies offer an overall perspective of the design
studio educational setting, that is, they define the outline that frames
the teaching /learning process of design, but the core of the design
educational experience (the actual daily activity of teaching and learning
how to design in a studio) remains understudied.

Furthermore, the lack of enquiry into teacher-student exchanges suggests
that studies about the design studio setting have hitherto offered a
top-down theoretical perspective, where considerations about how the
teacher-student interactions unfold are frequently implied but rarely
inferred from empirical observation”

Yet, there are exceptions to this situation; some authors have conducted
studies based on observations in real studio contexts. These studies do
not share common theoretical frameworks, have different objectives,
and use different methods which hinders the possibility of synthesis
and meta-analysis. Nonetheless, the studies we will mention next have
gradually contributed to address this gap in design education research.

THE BEGINNING

We can trace the beginning of empirical research on the design studio
setting to the studies reported in the Architecture Education Study (AES)
(Porter & Kilbridge, 1981) book; the book presents three case studies
(including first year, intermediate level, and fourth year students) based
on the observation of teachers and students in a real context design
studio in the USA. The AES represented a large effort illustrated by the
content spread throughout the two volumes of the book. Influential at the
time, the study kick-started the interest of research into studio education.

Schon (1983) developed his theory of reflective practice largely based

on the analysis of one of the teacher-student interactions reported on
the aforementioned book; the author’s work became highly influential,
thus kick-starting the interest of research into studio education. A
contemporary of Schon, Dinham was another pioneer in the early days of
empirical research into studio education, her studies had a broad scope
(mainly focussing on student thought processes and characterising types
of teacher-student interaction) and were presented in several American

16 The discipline of architecture, in particular, has a tradition of undertaking theoretical
studies of the design studio educational setting.

17 It is worth noting that Donald Schon’s The Reflective Practitioner: How Professionals Think
in Action (1983) while being broad in scope, was largely based on the observations derived
from a single (often cited) case study conducted in an architecture educational studio.
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higher-education conferences (1987a, 1987b, 1987c) and also in a paper
in the Design Studies journal (1989). Still in the 1980s, Ledewitz (1985)
published a paper in which the author builds on the observations of
studio interaction reported in Porter & Kilbridge (1981) to reflect on the
pedagogical objectives of the design studio.

A SLOWLY GROWING RESEARCH TOPIC

After this initial thrust, empirical studies on the studio setting appeared
sporadically and the body of literature grew slowly. We notice that
authors appear to cluster around particular issues; ‘formal reviews], for
instance, have received some attention. Formal reviews are a specific
type of teacher-student interaction in which the student makes a public
presentation of a completed design project to a jury of teachers and
sometimes external members as well. Therefore, formal reviews are
integral to the design studio experience but - being an evaluative instead
of formative experience - reviews are only marginal to the study of
teacher-student interaction as the format for learning how to design.

On the topic of analysing formal reviews, Anthony (1987) combined in-
studio observations with interviews of teachers and students to reflect on
the effectiveness of design juries in architectural education and noted that
design students particularly struggle to deal with public criticism of their
work. Oak (2000), also focussing on formal reviews, observed that during
their conversation teacher and student address issues that extend the
project at hand; the author noted that while the conversation is centred
on the project, the discussion can often go beyond and address the
practice of design itself and the purpose, objectives, and nature of design
education. In another study that focussed on formal architecture reviews,
Webster (2005) extended the criticism presented by Anthony (1987);

using a similar methodology, the author combined observations and
interviews with students to conclude that formal reviews are detrimental
to individual student creativity and achievement.

Another topic that authors cluster around concerns the role of language
and the actual conversation dynamics between participants in the studio.
For instance, Marda (1996) presented a study exploring how, in the context
of the studio, the oral presentation of student work can be analysed to
reveal the structure of architectural learning in the design studio. Working
with similar aims, Fleming (1998) examined teacher-student dialogue
in a graphic design studio and suggested that the main pedagogical
function of studio conversations was to develop a shared vision of the
project and only then to engage in a more systematic problem-solving
process. The examination of the content of conversations was also the
topic of Heylighen, Bouwen, and Neuckermans’ (1999) work in which the
authors showed how frequent dialogue between teacher and student
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positively correlates with students developing in-depth understandings
of their design, thus making a case for high frequency and intensity of
conversation in the studio.

In observations of design studios and interviews with both teachers and
students from different design disciplines (graphic design, industrial
design, and architecture) Dannels (2005) aimed to understand the role
and importance of dialogue in a design studio setting. The author’s
analysis suggests that frequent teacher-student dialogue fosters the
development of skills such as the ability to verbally explain the design
process, information analysis, and use of design language, and crucially,
the conversations introduce the student into the culture of professional
design. Later, working with Martin (2008), the author also looked into the
types of teacher feedback that occur in the design studio.

Sill within the topic of language use, Goldschmitd & Avidan (2013)
presented a study that challenged the notion that language is inferior
when compared to the role of visual representation in design. On the
contrary, the authors suggest verbal expression is an essential part of
designing, particularly when explaining concepts during the design
process. The study reports on a correlation between the frequency of
evolving concepts and the final studio grade, that is, the authors found
that the more a concept changed and the more links between concepts
made by the student during the process the higher the final grade (which
is consistent with what Heylighen et al. [1999] had concluded as well).

Concerning the issue of teacher-student dialogue, Cennamo & Brandt’s
(2012) study collected and analysed data from studio classrooms from
three design disciplines (namely architecture, industrial design, and
human-computer interaction). The findings provide insight into how
dialogue with the teacher decisively support students as they learn to
tackle ill-structured design problems; also, in line with what Oak (2000)
and Dannels (2005) suggested, the authors stated that dialogue with a
design teacher is a mechanism that introduces students into the particular
practices and language that reflect the professional world of design.

On the topic of knowledge transmission during teacher-student
interactions, Uluoglu (2000) addressed the issue of what kind of
knowledge is transmitted in studio critiques. The author suggests that the
critical aspect of design education is to guide the student to understand
that design is a self-conscious and reflective activity, a point which is
consistent with what Schon gathered from his articulation of reflection-
in-action. Uluoglu submits that it is difficult to arrive at a stable and
consensual definition of what is the general knowledge of design, which

in turn makes it difficult to reach a single (general) way of teaching design.
This leads the author to conclude that teaching how to design is based
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mainly on individual knowledge and experience, but the author also
proposes that theoretical work should aim to understand what brings
those individual teaching experiences together.

On the topic of knowledge transfer in the studio, Elmers (2014) looked into
how (and if) students were able to transfer what they learned between
projects by employing questionnaires in-between project assignments.
The author compared the results to see if there was an increase in

the ability of the students to reflect on their work and then transfer

that knowledge to the next project. Elmers observed that successful
knowledge transfer between projects was primarily based on overall
student ability and thus suggested that the typical design studio setting
may lack mechanisms that foster this ability in all students. Green (2005)
focussed on examining if students employ explicit design methods during
project work: the author conducted several studio observations but
primarily based his analysis on the results of student questionnaires; the
results of his research suggest that students only marginally integrate
explicit design methods into their product development strategies.

A few authors have also examined how students’ design process unfolds
in the studio setting. From this point of view, Sachs (1999) presented an
influential paper reporting on how students are often stuck during their
design process; the author describes stuckness as a breakdown in the
students’ capacity to respond to the studio requirements, accompanied
by the recognition that they are stuck. The author suggests that design
students’ stuckness is probably related to a combination of obstacles,
chief among them a difficulty to address design project requirements,
confusion over the design process and a misunderstanding of the
teacher’s intentions and feedback.

Focussing on the design process but from the perspective of creativity
Hasirci & Tuna (2012) report a study that explored the role of literature in
fostering creativity within a design studio context. The authors found that
interior architecture students that included poetry as a complimentary
feature to their creative design process presented more original final
results; a finding that aligns with Goldschmidt & Avidan’s (2013) point that
language could be as important as visual representation during the design
process.

On a different focus, Goldschmidt (2002) build on a few episodes of studio
interaction to explore the details of teacher-student communication and
its implications for the student’s learning process; from the examples, the
author was able to articulate the different roles that the teacher adopts
during conversations in the design studio, namely that of coach, expert,
and colleague. Furthermore, Goldschmidt suggests that the teacher’s role
can be synthesised into two main roles: the role model, who excels in the
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practice of design, and the educationist, whose expertise rests in teaching;
the former is more practical-minded and teaches by example (by showing),
and the latter stands back and mostly teaches by articulating knowledge
(by telling). Both categories have also been identified in Schén’s Educating
the Reflective Practitioner book (1987).

Later, working with Hochman & Dafni (2010), Goldschmidt detailed
teachers’ performance in the design studio, showing how they alternate
between different action priorities depending on students’ particularities.
The authors found that design teachers often combine the articulation

of general issues pertaining design and the specifics of the project in
hand, and navigate the thin line between demonstrating solutions for the
students while not designing the project for them. Goldschmidt et al. also
suggest that over-reliance on encouraging students to come up with
solutions by themselves may frustrate them and hinder the development
of the project and lead to stuckness (Sachs, 1999).

In a study based on observations of architecture studio conversations,
Utaberta, Hassanpour, Che Ani, and Surat (2011) identified and presented
an overall perspective on the types of critiques used in the design studio
setting. The authors then discussed the merits and shortcomings of
each type of critique and emphasise the importance of having clearly
articulated assessment criteria, arguing that consistency in criticism and
assessment should lead to more explicit expectations from the students.
Mewburn (2012) aimed to expand Schon’s description of design teaching
and learning. The author examined teachers and students in action in
the design studio to suggest that while Schon’s theory may be accurate
in describing to teachers their experience of designing, it is less helpful
when articulating the practice of teaching in the studio, especially when
tutoring students who are no longer novices.

Some authors have delved into the studio to consider the broader context
that frames teacher-student communication. Strickfaden, Heylighen,
Rodgers, and Neuckermans (2006), delved into the studio sessions of

an industrial design course with the purpose of examining the role of
culture in the creation and development of artefacts. In this study the
authors report that the students were observed and interviewed within
the studio setting while they were designing, which interestingly places
data-gathering at the heart of the observed phenomena. Strickfaden

et al., conclude that cultural capital exists within both teachers and
students and culture is a contributing factor in the development of an
artefact. However, the authors remark that students often feel they have
little support from their teachers in guiding them to be self-reflective
concerning the impact of cultural capital in their project development.

Similarly to Green (2005) and Strickfaden et al. (2006) McClean &
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Hourigan (2013) conducted fieldwork on the design studio but mostly
aimed to capture the learning experience through questionnaires. The
authors found that the informal peer interaction that unfolds in the
design studio is complementary to the direct learning experience of tutor
interaction; therefore, the authors place teacher-student dialogue as just
another instance of a multitude of peer-interactions that take place in
the design studio. Then, McClean et al., articulate the specific properties
of both informal and formal feedback and the contribution each makes to
studio-based learning.

DTRS SYMPOSIUM

A recent research symposium made a significant contribution to address
the gap in the research literature concerning studio interaction: the 10th
Design Thinking Research Symposium (DTRS10) held at Purdue University,
Indiana, USA, in October 2014. The theme of the symposium was design
review conversations a term broadly defined as the conversations between
those who give and those who receive feedback, guidance, critique or
mentoring during a design review (Adams, McMullen, and Fosmire, 2016).
Therefore, the symposium focussed not only on teacher and student
communication, but instead adopted a broader perspective of studio
interaction that includes clients, peers, professional designers, or other
stakeholders in a project. The symposium resulted in a special issue in
Design Studies journal (Adams, Cardella, & Purzer, 2016) a book based on
the symposium Analyzing Design Review Conversations (Adams & Siddiqui,
2015) and a special issue of the CoDesign journal (Adams, McMullen &
Fosmire, 2016.)

We were invited to participate in the symposium during the making of
this thesis; a full account of our study is presented in Chapter 6 of this
thesis which is largely based on a book chapter (Ferreira, Christiaans, &
Almendra 2015) of the aforementioned publication and a paper (Ferreira,
Christiaans, & Almendra 2016) in the special issue of the CoDesign journal.

The DTRS10 invited researchers to work with a shared dataset that
consisted of video-recordings and respective transcriptions of design
reviews across different disciplines, studio structures, and design

project phases. The dataset also included other elements such as

digital presentations, storyboards, and images of student prototypes.
Participants captured in the recordings included students working
individually or in teams on projects in the disciplines of choreography,
entrepreneurial design, industrial design, mechanical engineering design,
and service-learning design.

The researchers approached the dataset with different objectives, and
naturally, there were some who focussed primarily on teacher-student
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interaction in the design studio. For instance, McDonnell (2016) described
how design expertise is acquired through the experience of designing
with a teacher and also how the conversations assist novice designers to
develop their individuality as a designer. The author draws on the teacher
roles presented by Goldschmidt (2010) to characterise the discourse
between the tutor and his students; McDonnell describes how the roles
are mostly enacted by speaking and that the teacher plays an integral part
in introducing the student into the design profession by modelling how a
designer might think and act during the design process.

Also focussing on the connections between design education and
professional design, Sonalkar, Mabogunje, Leifer, & Roth (2016) examined
several teacher-student interactions to identify patterns that reveal the
emergence of professional design vision, meaning those moments when

a teacher exhibits ways of seeing and interpreting that are specific to the
design profession. The authors suggests that these moments are crucial
to the effectiveness of a design review as a learning situation. In the study,
the authors identify patterns of interaction (namely: question-asking,
supportive behaviour, building-on behaviour and humour) that often led
to displays of professional vision from the teacher.

Further concentrating on the role of the studio teacher, Adams, Forin,
Chua, & Radcliffe (2016) characterise the work of teaching in the studio
using a framework (the pedagogical content knowledge framework) that
aims to clarify the teachers’ integrated knowledge of the how, what, and
why of coaching during design reviews. In the study, the authors identified
and described four patterns of coaching: scaffolding articulation, driving
for meaning and guidance, breaking the 4" wall to create a teaching
moment, and letting the students figure it out on their own. Yilmaz &
Daly (2016) based her work on the teacher’s role as well but with an aim to
describe feedback; the author analysed feedback in different disciplines
(choreography, industrial design, and mechanical engineering) to explore
variation in feedback across disciplines. Interestingly, the authors
identified that feedback that encouraged convergent thinking was more
prominent (across all three disciplines) than divergent thinking.

Oak & Lloyd (2016) explored what the authors termed collaborative micro-
activities (such as speech, gesture, and gaze direction) as an essential
part of communication in a design review; the authors articulated the
impact that these micro-activities have on the participants’ experiences
and perceptions of design education, particularly during group reviews
such as the one reported in the study. Oak and Lloyd highlight the impact
that the teacher had on the review when he required the students to
criticise the work of their peers. As the meeting unfolded, the role of
authority shifted between participants who had a decisive impact in
the review sessions. Also, the study adds to other studies in suggesting
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that the analysis of teacher-student communication should expand
beyond the role of verbal language to include the analysis of non-verbal
communication.

On a similar note, Tenenberg, Socha, & Roth (2016) investigated the
physical stances that designers adopt concerning one another during
design critiques. From the analysis of critiques between students and
professional designers in industrial design, the authors suggest that
(besides verbally narrated) design concepts can be communicated
through gesture, gaze, orientation and body movement.

Taking a different focus, Tolbert, Buzzanell, Zoltowski, Cummings, &
Cardella (2016) explored the purpose of visualisation and artefacts during
a design critique. The authors describe the reviews as a social process

in which the teacher, students and artefacts serve a role in the design
critique. Throughout this social process, the authors observed how the
teacher and students used visualisation to either reduce or explore
ambiguity. In particular, Tolbert et al. observed how the teacher created
visualisations using artefacts to understand the students’ design ideas.

From a completely different perspective, Dong, Garbuio, & Lovallo (2016)
analysed teacher-student conversations - from the undergraduate
industrial design course and the entrepreneurship course - to explore
manifestations of design thinking. Teacher-student interaction proved a
fruitful context to study this issue since the authors were able to disclose
a new pattern of design thinking that they named generative sensing (a
pattern that helps designers - during concept evaluation - to navigate a
design problem by recursively testing propositions.)

The contribution of the studies mentioned here helped mitigate

the recognised lack of empirical inquiry into the design studio, but
considering the importance of the studio setting to design education
there is still considerable work to be done. Furthermore, the nature of
teacher-student interaction means that studies (particularly explorative
and descriptive studies) tend to have small populations. Also, a single
observation of a teacher-student dialogue may take several months
before producing any results (particularly if we consider the whole
research process: data-gathering, data-processing, analysis, discussion,
publication), making teacher-student interaction a particularly difficult
object of study, which might account for the scarcity of studies.

It is imperative that more field studies be conducted in the natural
environment in which teacher-student interactions commonly occur if we
are to develop a detailed understanding of the frequently acknowledged
crucial aspect of design education. This topic has lacked systematic study
and empirical research.
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1.1.5 Observing real-context design conversations

Hitherto, most research has focused on either theoretical considerations
about the design studio that lack a foundation on empirical observation,
or laboratory studies of student performance that do not attend to the
dynamics, constraints, and conditions of the design studio setting.

Additionally, there is a recognition that knowledge of how to design is
mostly tacit knowledge and the conversations between teacher and
student in a design studio are somewhat obscure since the dialogue is
fundamentally self-referential and bounded to the specific context of a
design project. It follows that in a design conversation the words uttered
while designing cannot be separated from the practice in which they
occurred without becoming partly devoid of meaning. The situatedness
of design activity in the design studio supports the need for observational
studies conducted in real-context settings. Despite this observation (and
a consensus about the crucial role played by teacher-student interactions
for design education) there is a notorious lack of studies conducted in real
design studio educational settings.

The lack of empirical research on this topic means that there is not a

stable body of studies from which to build on. Providentially, the case

study presented by Schon (1983) offers a research template to follow.

The study reveals how the tacit knowledge of an experienced designer

can be communicated to the student during a design conversation. In

the study presented by Schon, we observe that the teacher recurrently

punctuates his tutorial with verbal explanations that (in combination with

the use of sketches) are meant to make the design process more clear

for the student as they both work on a design project. This is what Schén

described as the language of designing, which - as we have already stated
- is a defining characteristic of the dialogue that unfolds in the design

studio; as Heylighen et al. (1999) noticed:

Doing so, the teacher speaks the language of design, i.e. the language
of doing design, which involves both sketching and talking. Rather
than describing what is already on the paper, the talking parallels the
process, thus making it more accessible to the student. (p.219)

1.1.6 Design language - a common language between teacher and
student

This research proposes to develop the concept of design language as a

framework to analyse teacher-student dialogue in real-context design

studio settings. Design language can be a particularly useful framework

for analysis because it highlights what remains implicit in the practice of

designing. The language renders the design process at least partly explicit

since the tacit elements of designing must be clarified by the teacher to
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help the student grasp them. In this explaining in practice, teachers make
their design process more clear and visible to their students.

Furthermore, Schon presented design language from the perspective of
the teacher, that is, the author mostly focused on how design language
was employed by the teacher to communicate with the student. However,
we gather that a design conversation is fundamentally a dialogue, and
therefore it is expected that the student also uses design language to
communicate back to the teacher. In fact, the student is simultaneously
learning and tentatively applying design language during the conversation
with the teacher.

Therefore, design language can be understood as a common language
between teacher and student. This understanding provides possibilities
for analysis, namely the disclosure of similarities and differences between
teacher and student uses of the language. The comparison between
different design language should reveal the inherent dynamics of the
studio thus eliciting its analysis and potential insights. Furthermore, we
can also compare differences of design language use between students

at different levels: proficiency in design should entail a growing fluency
in the language of design, which means we expect advanced students to
exhibit a higher fluency on design language than novices.

1.2 Research scope, aims, questions, and relevance
of the topic

1.2.1 Research purpose & scope

The purpose of this thesis is to describe the process by which teaching
and learning how to design occurs.

This process is fundamentally a dialogue that takes place in the design
studio setting. The dialogue is conducted by teacher and student while
focusing on a design project; this is so because the design studio is a
practical educational setting where students learn by doing, that is, by
practising designing under the supervision of a design teacher.

This dialogue is a defining feature of design education. Therefore we
think it requires a distinctive terminology. We propose to use the term
design conversations to describe the several manifestations of one-on-one
dialogue between a teacher and a student while working, presenting, or
reviewing a design project.

A distinctive aspect of a design conversation is that it is conducted with a
particular language — the language of design (the fundamentals of which
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have been laid out by Schon [1983, 1985]). Design language is primarily
an expression of the design process, that is, it communicates aspects
of the activity of designing as it unfolds; since learning how to design is
the central objective of design education it follows that by analysing the
language we should uncover (part of) the educational process.

The definition of the scope of this research establishes two key areas of
investigation: (1) the design studio as the overall setting where design
conversations occur; and (2) the one-on-one dialogue between teacher
and student as the central moment to observe during project work in the
studio under the focus of the design language framework.

From the first point emerges the requirement to describe the design
studio regarding its defining aspects, i.e. identify what the critical features
of the design studio setting are. In essence, it is a matter of developing a
descriptive model that establishes the limits that frame the object of study,
which concerns the student-teacher interactions.

Concerning the second point, we are interested in building on Schén’s
description of design language to constitute an observation framework
that will enable the analysis of the verbal'® output of teacher and student.
This framework will allow a comparison of the discourses of both, which
in turn permits the disclosure of patterns (if there are any) not only
between teacher and students but also between different teachers and
novice/expert students.

The two main topics are connected in the following manner: the
development of a descriptive model of the setting provides the guidelines
for the analysis of the conversations. An empirical observation of teacher-
student interactions that does not take into account the constraints of the
design studio could risk becoming disconnected from the general context
in which they take place. The defining characteristics of the design studio
may influence the teacher-student interactions. Studies of teacher-
student interaction should, therefore, combine a theoretical description of
the design studio setting with real-context studio observations.

Thus, the design conversations are analysed at the level of the observed
phenomenon, whereas the development of a model of the design studio
setting is part of the theoretical framework. Subsequently, it is expected
that analysis of the observations might reveal insights that alter the
understanding of the model.

18 It should be noted that Schén’s concept of a language of design states that it is both a
form of visual and verbal expression. We acknowledge that a simultaneous study of the
visual and verbal aspects of design language could contribute to a broader understanding,
however, such a study would require the use of two completely different methodological
approaches, observation procedures and analytical tools, and therefore is beyond the
scope of a single thesis.
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Finally, it is important to clarify that the focus of this thesis is directed

at the student-teacher interaction in the specific context of the design
studio. As we have seen, the teaching/learning of design is directly linked
to the practice of design; pedagogical implications are thus specific to the
discipline of design. Therefore, general pedagogical considerations fall
outside the scope of this thesis.

1.2.2 Research aims

The main objective of this research is to describe how the educational
process unfolds in the design studio. The aims we list here concur to
address that central goal.

Research aims:

» The development of a model of the design studio setting that accurately
describes its defining features regarding how they influence the teacher
and student interaction.

» Make the content of teacher-student interactions more explicit.

» Compare how teachers and students use the language of design during
design conversations and identify the key differences between them.

* Propose a taxonomy of teacher and student interactions in the design
studio.

» Critically analyse the current terminology on this subject and contribute
to more stable definitions.

- Identify key aspects to explore in future research, with an emphasis
on the development of guidelines for the teaching practice of design
teachers.

1.2.3 Research questions

This is an exploratory research that aims to describe how the teaching
and learning process of how to design unfolds in the design studio. The
research questions we present here serve to frame the research, the
questions were clarified and improved from initial pre-assumptions that
focussed our approach and allowed us to go to the field and conduct
observations in real-context design studio settings. The research
questions are exploratory and mainly serve as guidelines for the research
studies.

1. What is the result of design conversations?

* Do design conversations reveal new knowledge about design
and designing? If so, to what extent do students reveal they
have apprehended it?
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» Do design conversations influence the design project?
Do design conversations influence the student’s design process?
2. What is the role of design language in design conversations?

« Does the design language model reveal the design process of
teachers and students and render it more explicit?

* What are the differences and similarities between teacher and
student use of design language?

3. How do the defining features of the design studio influence the
dialogue between teacher and student?

1.2.4 Relevance of the topic

In general, the findings of this research will contribute to expand our
understanding of design education. The studies that make up this
research aim to uncover critical areas in the design educational process
that have remained hitherto unexplored. From a broad perspective, we
gather that the design studio setting is also a form of design practice

— students learn by doing, i.e. by designing — therefore, it is expected
that the findings of this research might contribute to the growing
understanding of the design process in general.

The main contribution of the research is that it addresses the lack

of studies conducted in the natural setting of teacher and student
interaction: the focus is placed on the teacher and student dialogue

in the design studio. Our research approach includes a model of the
design studio setting and an observational framework (based on Schén’s
proposed language of design) that specifically addresses the tacit
knowledge of designing and endeavours to make it more explicit.

The framework of analysis permits comparisons between the teacher and
students’ discourse, and in turn, this analysis can reveal some of the gaps
that exist between an expert in design and a novice. Identifying these gaps
can lead to a reflection on ways to address them, and to devise strategies
to bridge them. Furthermore, the research also reveals the fluency in
design language of students in different stages of development, thus
permitting the comparison between novice and advanced design students.

Also, the observation of different teachers (with different discourse
and teaching styles) permits a comparison of how different teaching
styles influence the dialogue with the students. Therefore, this research
contributes to the daily practice of teachers in the design studio in the
following way: the observational framework could be useful for teachers
in their daily practice as a way to monitor their performance, track how
the students are evolving, and if the teaching style is working; i.e. it could
43



Design Conversations: An exploratory study of teacher and student interaction.

be revelatory for teachers themselves. Hitherto, there are few guidelines,
tools, and models that can be helpful for design teachers in their daily
practice.

Additionally, the analysis and careful description of one-on-one teacher-
student meetings have the potential to establish links between design
research and the actual practice of teaching in the design studio. The
results from the set of studies that make up this research can begin to
disclose patterns and identify key issues and questions for further inquiry,
thus contributing to the body of knowledge on design education.

This research also concerns the design studio as the setting where

design conversations occur. Since the research combines theoretical
analysis with empirical field work, we can feed one into the other and
make a critical reading of the existing theories and frameworks of design
instruction. The research includes a model of the design studio that
constitutes a proposal to clarify some terminologies and taxonomies;

thus far, the relevant terminologies and taxonomies of teacher-student
interactions have been used inconsistently between different design
researchers. Therefore the proposed model contributes to achieving more
stable definitions.

To sum up, this research addresses a long-standing lack in design
research and opens possibilities for further exploration, and
fundamentally contributes to expand the limited body of knowledge
available to those who are interested in understanding the design studio
teaching/learning experience.

1.3 Research methodology

In this section, we describe the overall methodology of this research. The
specific methods employed in the observation and analysis of the case-
studies are detailed in the methods section of each study (presented in
Chapter 3).

The methodology for this research responds to the following conditions:

a) Considering the contextualisation of the problem, it is clear that the
current understanding of teacher-student interaction in a design studio
setting is incomplete, in particular, the knowledge that emerges from
real-context observations is still lacking. The object of study requires
preliminary mapping out, clarification of terminology, and critical analysis
of existing taxonomies.

b) Additionally, not only is our knowledge about teacher-student
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interaction still in a preliminary stage, but also data concerning real-
context interactions in a design studio is difficult to collect and analyse.®
For the researcher on this subject, there are two general difficulties that
arise from this setting: (1) the teacher and student meetings that take
place in a design studio are often unpredictable due to the unstructured
nature of a studio session when compared with a typical university
lecture class; also, the one-on-one meetings are predominantly private
encounters that take place in an intensely socialised space (Wang, 2010)
into which an outside observer (such as a researcher) is intruding; (2)
teacher-student interactions can be considered a form of designing, and
research on design activity has mostly been conducted in controlled
experiments, therefore to the unpredictability of the design studio setting
is added the unpredictability of design activity.

These circumstances require an exploratory research methodology with a
predominance of qualitative methods.

The purpose of an exploratory methodology is to map out a topic for
which there is little knowledge available (Babbie, 2013). Exploratory
research is broad in focus and seldom provides definite answers to
specific research problems. The objective of exploratory research is to
identify key issues and variables of a research topic and establish the
foundation for descriptive and explanatory studies to be conducted later.

Bhattacherjee (2012) states that the goals of an exploratory research
study can be summarised as: (1) to determine the scope of a particular
phenomenon, problem, or behaviour, (2) to generate initial ideas about
that phenomenon, and /or (3) to inquire the viability of developing more
extensive studies regarding the phenomenon.

Thus, the research design will employ an exploratory research approach
which is adequate considering that the setting requires mapping out,
combined with a descriptive one. The purpose of descriptive research is
to make careful observations and develop detailed documentation of a
phenomenon. Descriptive research seems a reasonable approach for a
topic that has been (to date) broadly defined but seldom confirmed in
empirical observations. While the design studio is a broad field of inquiry,
this thesis is focused on a precisely defined aspect of its setting: the
design conversations that unfold between teacher and student. As such,
it is possible to consider this phenomenon in itself and to analyse and
describe it in greater detail.

Therefore, regarding methodology, this thesis can be described as both

19 The difficulties of conducting situated studies (instead of experiential ones, where the
researcher determines and controls the variables and context) in a design studio setting
could be an explanation for the lack of studies concerning this subject.
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exploratory and descriptive, with a predominance of qualitative methods.
The research design was developed to map the design studio setting and
to uncover indications, patterns, and insights about how the teaching/
learning process unfolds during design conversations, and fundamentally
to disclose part of the tacit knowledge of designing being used and
making it more explicit.

Finally, the exploration of this topic requires in-depth analysis of examples
of design education in practice; therefore, case studies of real design
studio educational settings are a fundamental part of this research. The
research is structured with the objective of disclosing new knowledge
about the design studio mostly from empirical observations in the natural
environment in which design conversations occur.

1.3.1 Research design

The research is structured in three main stages: (I) Exploratory (II)
Descriptive, and (III) Synthesis.

I. Exploratory

This stage is constituted by three activities carried out in parallel. A
literature review was conducted simultaneously with both observations of
teachers in practice and tutoring experiences by the author of this thesis.

(1) Literature review: we conducted a literature review of the relevant
topics that frame this thesis. The overall topic is the design studio as an
educational setting, with an emphasis on describing what the distinctive
elements that make it a particular educational setting for design
education are.

The other main topic concerns the notion of the dialogue between
teacher and student as the fundamental unit of analysis of our studies.
As such, building on the groundwork proposed by Schon (1983, 1987), we
will elaborate on the concept of a design language as the observational
framework for the analysis of teacher and student dialogue. We propose
a descriptive model of design language with the aim of applying it as an
observational framework; this means to describe the two dimensions of
design language: (1) Meta-design discourse, and (2) Design grammar.

A synthesis of these two topics constitutes the analytical framework used
to analyse the data collected during the observations.

(2) Observations: this part of the exploration corresponds to the
observation and collection of data of teacher-student interactions in
real design studio contexts.?’ By moving to the field immediately, it was

20 Specific methods on data collection and analysis procedure for each case study are detailed in chapter 3.
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possible to question what was found in the literature and to consider
questions that might not have arisen without having had the experience
of observing design teachers in practice. The rationale was that a nuanced
understanding of the subject should emerge from the combination of the
two distinct ways of investigating the object of study.

(3) Tutoring: an important part of the initial research was the time

the author of this thesis spent as a tutor in a design-studio. This field
experience started early in the research process and was prolonged
throughout the investigation. The first-hand experience of teaching
undergraduates and master students how to design was an invaluable
complement to the literature review and observation of other teachers
conducted during the research. While this first-hand experience was not
translated into data to be analysed, it was part of a triangulation with the
literature review and the observation of teachers in real design studio
contexts.

I1. Descriptive

This stage corresponds to the analysis of the data collected during the
observations of teachers in practice. In this stage, we apply the design
language concept as an observational framework. We divided the studies
into two parts:

(1) The case studies: this is the primary part of our studies. From the
observations we gathered four different case studies. Each case study
presents the real-context observation of a pair of participants (one
teacher and one student) except case study 3 which includes two pairs
(two teachers and two students).

The four case studies include students enrolled in different course

years (from first-year undergraduates to master students). The case
studies we conducted follow the same methodology and apply the same
observational framework. Each case study report include the methods,
the context of observation, the verbal reports, results, and the discussion
of the findings. The table below presents an overview of the case studies
(the real names of the participants have been replaced with pseudonyms).

CASE STUDIES

Case study Course year Participants

27 year Ella (teacher)

Case study 1 undergraduate Dylan (student)

1t year Grace (teacher)
Case study 2 undergraduate Janis (student)
Case study 3 1t year master Albert (teacher)

Paul (student)
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CASE STUDIES

Robert (teacher)

st
Case study 4 1+t year master Patti (student)

Table 1: Overview of case studies

The overall case study research approach followed the methodology
presented by Robert K. Yin's Case Study Research: Design and Methods
(2008). The four case studies correspond to four cross-sections? of the
same phenomenon - design conversations, i.e. teacher-student dialogue
in a design studio setting during project work. The observations were
conducted at random points of project development, and there was the
preoccupation to intrude as little as possible in the proceedings.

The primary focus is the analysis of the participants’ verbal output under
the lens of the design language observational framework. The verbal
output analysis is conducted in conjunction with the field notes to base
the conversational analysis in the context in which the observations took
place. Furthermore, the defining features of the design studio are also
taken into consideration when analysing the teacher and student dialogue.

The central part of the analysis is the sequential presentation of the
design conversation. The report and analysis of the dialogue follows the
template presented by Schon (1983) in his case study of Quist (studio
teacher) and Petra (student). However, while Schon opted to highlight
only the parts of the conversation that illustrated his theory, the verbal
reports we present are more extended. That is, the case study reports are
structured in a narrative form (following the beginning, middle, and end
of the interaction); the purpose of this format is to allow a comprehensive
reading of how the interaction unfolded. Thus, the back-and-forth
dynamic of the design conversations are rendered almost in full?, instead
of presenting only highlights that are necessarily determined by the
researcher’s interpretation. As such, the researcher’s interpretation of the
conversation is presented as the dialogue unfolds. We propose that this

is an adequate format for presenting detailed design conversations since
our procedure for interpretation of the dialogue is fully disclosed. Thus,
the results are clear and could serve as the basis for further research, or
alternatively disagreed with.

(2) The Design Thinking Research Symposium study: this study follows
the previous case studies. While the research approach is the same one
that informed the case studies, there is one (important) difference which

21 A cross-sectional study is the study of a specific phenomenon at a given point in time; it
differs from a longitudinal study which conducts a series of observations repeatedly of the
same participants over a period. (Babbie, 2013)

22 Of course, some editing had to be made to keep the page length reasonable and for
readability purposes. As such, the verbal protocols are presented in full in the annexes.
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concerns the methods of data-collection; in this study, the data was not
collected by the author of this thesis but accessed in a video and verbal
transcript database.

Furthermore, this study was conducted in the context of the Design
Thinking Research Symposium,* the discussion that took place during the
symposium - as well as the one conducted when producing the book and
special journal papers - greatly influenced the analysis, discussion, and
conclusions of this study.

The study consists of the analysis of nine design conversations between a
teacher (Gary) and seven third-year undergraduate design students. The
database presents interactions unfolding at different points in project
development. Two students (Sheryl and Todd) have two interactions with
the teacher, while the other five account for one conversation each. The
table below presents a summary of the participants in this study.

DTRS10 Study

Year Participants
Teacher Students
3 year
undergradutes Gary Adam, Addison, Alice, Esther, Lynn,

Sheryl (2x), and Todd (2x).

Table 2: DTRS Study participants

The analysis follows the same approach as the one applied for the case
studies. However, during the symposium we were encouraged to develop
and use a visual diagram as a tool to present and analyse the verbal data;
details about the development of the visual diagram tool and implications
of its results are detailed in Chapter 6.

I1I. Synthesis

This stage concludes the research process. It includes a cross-case
analysis of the case studies and a discussion that compares the empirical
findings with what was established in the literature review and finally a
discussion of the implications for the problem statement, research aims,
and questions. The figure below presents a diagram of the research design.

23 The Design Thinking Research Symposium 10 took place between 12 and 15 of October
2014 at the Purdue University in Indiana (USA) and was constituted by multiple design
researchers analysing the same database.
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Figure 1: Research design.

Discussion

1.4 Outline and structure of the thesis

This thesis is structured in four parts that spread across eight chapters.
The chapters are preceded by the title page, epigraph, acknowledgements,

and the general and figure index. The postscript includes the bibliography
and appendixes.
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Part 1 - Research contextualisation
Chapter 1 - Introduction

In the first part of the thesis, we introduce the topic and present

the overall research approach. The chapter begins with the problem
statement which concerns the intricacies and challenges of teacher and
student dialogue in a design studio setting.

Next, we focus on the purpose and significance of the thesis by stating
how it contributes to design research. We highlight what is lacking in
the understanding of teacher and student interaction and propose an
approach and overall methodology to address it.

The chapter concludes with a presentation of the thesis outline and
structure.

Chapter 2 - Theoretical Framework

In the second chapter, we expand on the issues raised in chapter 1. We
proceed by outlining the pedagogical significance of the design studio for
design education and highlight the defining features of the setting. This
chapter is the result of a critical literature review where we elaborated
on the fundamental concepts that frame our object of study. The critical
reading we present constitutes the theoretical framework that structures
our research.

This chapter focuses on three areas entitled: (1) Design studio, (2) Design
conversations, and (3) Design language. In these sections, we expand on
the concept of a design language proposed by Schon and operationalise it
in an observational framework.

The chapter ends with a final section - entitled: design studio model -
that concludes the theoretical framework by proposing an observational
model for the empirical studies; this is accomplished by relating the
proposed model of the design studio with the design language theoretical
framework. The model of the design studio includes a taxonomy of design
conversations and the identification and description of the key features of
the design studio setting.

Part 2 - Case studies

This part of the thesis concerns the observations of teacher and student
one on one interaction in real context studio settings, the observations
are presented in three chapters: Chapter 3 presents the methods used in
the case studies, Chapter 4 presents two case studies with undergraduate
students, and finally Chapter 5 concerns two case studies with graduate
students.
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The observations correspond to a series of four case studies conducted
in real-context design studio settings. The design studio model we
presented in chapter 2 provided the guidelines used to conduct and
analyse the observations in the design studio.

Each case study report includes an account of the methods, the context
of observation, the verbal reports, results, and a discussion of the findings.
Each report closes with a conclusion, and as the studies progress we build
on the previous conclusions and compare the findings.

Part 3 - The Design Thinking Research Symposium study
Chapter 6 - DTRS study

In this chapter, we present a study that is based on our theoretical
framework but uses slightly different methods.

The research approach is the same one that informed the case-studies,
but with the difference concerning the methods of data-collection;

as such, in this study, the data was not collected by the author of this
thesis but accessed in a video and transcript database of the Design
Thinking Research Symposium. The symposium involved sharing a
common research dataset of video recordings of design conversations
between teachers and students. The study we present here includes nine
interactions between one teacher and seven students.

Part 4 - Discussion, conclusions, and recommendations

Part 4 concludes the thesis by relating a broad discussion of the empirical
findings with the initial contextualisation of the problem. This part of the
thesis includes two chapters.

Chapter 7 — Discussion

In this chapter, we discuss the results of both the DTRS study and the
case studies. We relate these to the theoretical framework as well as
to the problematisation presented in Chapter 1. In this chapter, the
significant findings of the research are highlighted, summarised, and
related to design research in general.

Chapter 8 — Conclusions and recommendations

The final chapter presents broader conclusions regarding the object of
study of design conversations, and address how the empirical results have
implications for the problems raised in the problem contextualisation. In
this chapter, the focus is on highlighting the significance of our findings
for the practice of (and research about) design instruction. Finally, the
thesis concludes with recommendations for future research as well as for
design teachers. The thesis structure is presented in the table below.
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THESIS STRUCTURE

Part 1
Contextualisation

Chapter 1
Introduction

Problem
statement

Relevance,
scope, questions,
and aims

Research
methodology

Outline and
structure of the
thesis

Design Studio

Design
Part 1 Chaptel: 2 conversations
. Theoretical
Contextualisation
framework .
Design language
Design studio
model
Chapter 3
Methodology
Case study 1
Chapter 4 Grace & Dylan
Part 2 Undergraduates Case study 2
Case studies Ella & Janis
Case study 3
Chapter 5 Albert & Paul
Graduates Case study 4
Robert & Patti
Part 3 Chapter 6
DTRS DTRS study
Chapter 7
Discussion
Part 4
Conclusions Chapter 8

Conclusions &

recommendations

Table 3: Thesis' structure.
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2.1 Introduction

In this chapter, we will describe the theoretical framework that supports
this thesis. The section is divided into three main parts (design studio,
design conversations, and design language) with each one describing a key
feature of the design studio setting.

2.1.1 The problem of lack of empirical studies

As we have seen in chapter 1, there is a notorious lack of empirical studies
concerning teacher-student interaction in the design studio environment.
This is the case despite the many studies that focus on the work - and in
particular on the process - of design students (Eastman, Newstetter, &
McCracken, 2001). However, these type of studies can be equivocal in two
ways: on the one hand, the conclusions about the design process can be
misleading because students are not experienced designers. They are, by
definition, novices. Furthermore, the conditions in which designers work
is hard to simulate in a laboratory setting:

This may represent a very respectable form of research but it is
extremely difficult to conduct with a sufficient degree of realism to be
relevant to what those designers actually do in practice. The designer
is still effectively in a laboratory rather than the normal studio.
Timescales are compressed, collaborators and clients are absent or
simulated, there is seldom open access to design precedents, no other
activity takes place in parallel so there is little time for reflection and
so on (Lawson, 2005, p.288).

On the other hand, in laboratory studies, the conclusions about design
teaching and learning are also limited because nearly the entire learning
context is removed. The dynamics that are a part of the ongoing teaching/
learning process must certainly have an impact on student learning, but
since the real context of the design studio is removed, we are left with a
reduced point of view.

Therefore, data on teacher-student interaction in a real context design
studio is rare. And yet, the scarcity of empirical studies does not prevent
the literature about design education from having many pre-established
ideas about how the learning process of design unfolds (we are referring
here mainly to attempts to import the model of the design studio to other
disciplines, see, for instance [Brocato, 2009; Vrcelj & Attard, 2007; College,
2001; Cossentino, 2002; Kellam, 2013]).These conclusions are, at the

most, deduced from a theoretical understanding of the design studio, and
rarely induced from observation or even confirmed in observations of the
practice of design teaching in real context.
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Moreover, the lack of studies does not prevent some authors from
publishing global critiques on the design studio as an educational

setting. The main shortcomings of these evaluations include the fact that
their starting points are not substantiated in studio observations. For
instance, from a psychoanalytic point of view, Ochsner (2000) speculated
that - similarly to children and play - “making students prematurely
self-conscious about engaging in design may impinge upon their ability
to do so freely” (p.202) Anthony (1987) analysed the impressions of
students about final evaluations conducted in front of a faculty jury and
concluded that students dreaded the experience with final juries. The
author expands on her findings to characterise the jury experience as a
shortcoming of learning in the design studio. And yet, it would seem that
the author took the part for the whole. Notice that the design studio is an
ongoing educational setting, therefore evaluative moments (such as the
juries described in Anthony’s paper) are the exception and not the rule in
the studio since evaluations in front of a jury happen, at most, once per
semester. Nevertheless, as a critique of the assessment of students’ work
by architectural juries, the criticism of Anthony is precise, if only because
it highlights how counter-intuitive it is to the overall educational ethos of
the design studio.

Another oft-quoted study is Cal Swann’s “Nellie is dead”(2002) paper

in which the author suggests that the design studio setting should be
altered. It should be noted that while Swann’s article is the result of field
experience, this practical experience is unfortunately not described in
the paper. There are also a couple of studies that focus on gender issues
(Datta, 2007; Demirbas & Demirkan, 2007) and power imbalance between
teacher and students (Dutton, 1987) that are limited in their scope and,
like in the case of Anthony’s paper, focus on the jury evaluations instead
of the ongoing studio learning experience. Finally, other authors adopt a
global criticism that covers much more than the design studio, instead
focussing on design education in general (Friedman, 2012; Wang, 2010);
but the overarching scope of these proposals is difficult to apply to our
thesis.

Considering these criticisms, it appears that we are not in a position

to either defend or attack the design studio setting given the scarcity

of empirical studies. In fact, the default position could be to accept the
design studio as an effective educational environment, considering the
format’s history of practice. And in truth, this seems to be the current
consensus, with most researchers taking the starting point that the design
studio is the established heart of design education.

Nevertheless, there are arguments to be made against the studio as the

preferred setting of design education. The most cogent is that successful

learning is considerably dependent on the personal relationship between
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teacher and student. A situation made worse by the fact that design
studio teachers are often practitioners without pedagogical training,.
Moreover, a problematic result of the insufficient understanding of the
teacher-student interaction is the lack of well argued, empirically based
guidelines for design teachers to apply in their practice. There is hardly
any information to guide a tutor when beginning to teach in the studio,
other than - rather interestingly - the guidance of a more experienced
colleague®.

Another result of a less than thorough understanding of this topic is that
there is an unstable use of terminology in the literature. Many terms are
used interchangeably even though they mean different things®. This issue
is not going to be resolved with one thesis, nevertheless, throughout this
thesis (and in the theoretical framework in particular) we will try to apply
terms that have already been proposed by other authors. The rule is to
make adjustments to the existing terminology when necessary instead

of proposing a new set of different terms. This way, we hope to make
connections to the ongoing debate(s) that take place in design research.

2.1.2 A theoretical framework for an empirical approach

The theoretical framework we present here is instrumental to the
practical work we have conducted. We think that enough deduction and
theoretical work already exists on the topic of the design studio; therefore,
our aim was to carry out research which is complementary to the current
body of research in that it contributes with an empirical approach. The
theoretical framework reflects that aim and supports the observations

and analysis of teachers and students in real educational contexts.

The thesis is based on empirical observations of teachers and students
in the ordinary running of a studio session. The theoretical framework’s
purpose is to serve as a structure that can guide the analysis of the
observations. Since this research is mostly empirical, the theoretical
framework aims to clarify the conditions, features, and variables that
frame the context of observation.

The primary objective of this research, as we presented in Chapter 1, is
to describe how the educational process unfolds in the design studio.
On that basis, we developed a model of the design studio setting that
accurately describes its defining features regarding how they influence
the teacher and student interaction. The object of study is the personal

24 The author of this thesis began his tutoring practice in the design studio in parallel with
the beginning of this research. Other than the guidance of other teachers, there was little
in the literature that could help his day-to-day tutorials with design students.

25 This is also not helpful to achieve a better understanding of the topic; some of the unclear
terms are quite common such as ‘crit’ and ‘review’.
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interactions between teacher and student while working on a design
project. Some of the questions that guided the development of the
theoretical framework were: What factors influence this interaction? How
does the teaching /learning process of design unfold? Are there different
kinds of teacher-student interactions?

Each section of the theoretical framework summarises the findings in
models, taxonomies, and diagrams. We worked on the literature review
with the purpose of synthesising information and then structure it in a
template of the design studio. Therefore, the chapter concludes with an
overall model that supports the analysis of real context observations.

Below is the initial model that establishes the foundational structure that

will be detailed as the chapter unfolds:

Design Studio

Design Conversations
1

Design Language

Figure 2: Design studio model (overview).

The model has three levels. From the broadest perspective, we have the
design studio. From this point of view, we will explain and analyse the
defining features of the design studio from the standpoint of how they
influence design conversations. At this level, we deal with how the studio
is structured, with a particular focus on the type of interactions that
comprise it.

The next level is the actual teacher-student interaction (i.e. the design
conversations). Here we will describe how the dynamics of the dialogue
between teacher and student occur. In other words, we will describe the
format of the interactions, what are the key features that characterise this
conversation, and why the dialogue between teacher and student is the
centre of the design studio.

Finally, the closest degree of analysis focuses our attention on the level
of the content of the teacher-student dialogue. Here we will concentrate
on the concept of design language, which allowed us to analyse the
conversation in connection with the design process (of both teacher and
student) and with the student’s design project.
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The levels are connected and have an impact on each other, mainly from
top to bottom. Any change to the fundamental constraints of the studio
is expected to have consequences for the dialogue between teacher and
student. Another way to look at the model is to consider that the highest
level describes the macrostructure of the design studio and, accordingly,
the microstructure includes both the format and content of teacher-
student conversations.

In the final section of this chapter, we propose a general model of the
design studio which includes definitions of the central concepts as

well as several specific models that are linked. The initial model we
presented above establishes the three primary levels of perspective; the
levels also form the structure of this chapter itself. In other words, each
level corresponds to one of the main sub-chapters of the theoretical
framework, namely:

2.2 Design Studio
2.3 Design conversations
2.4 Design language

2.2 The design studio setting

2.2.1 The design studio - an overview of educational paradigms

The term ‘design studio’ evokes a familiar image to anyone that has
ever visited a design school: an open-plan room filled with the sound of
multiple conversations occurring at the same time. Ideally, there is plenty
daylight from ample windows, individual drawing tables or desks are
scattered in parallel lines, a U-shape, or sometimes randomly placed. The
walls display an array of visual information: posters with presentations of
previous projects, visual research posters, diagrams, inspirational boards,
sketches, drawings, printed renderings, and photographs. In a study that
was supported by field observations of design studios of an industrial
course, Green (2005) summarised the studio’s overall configuration as
“usually a large room equipped with drawing tables and chairs to enable
students to work independently on projects. (p.10)

In a regular studio session, the students either sit and work on their
projects, or wander the room, talk to each other, listen to music, and make
the space their own. In the studio, each desk displays an arrangement of
scattered papers, pencils, pens, experimental three-dimensional models,
snacks, and a laptop or desk computer.

It would not be surprising for an outside observer to be unable to
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distinguish, at first glance, the teacher from the students. Boling and
Smith described the (2014) everyday role of studio teachers in the
following manner:

The instructor spends the entire work period moving from one table
to another confronting the problems that arise for each student
designer as their projects take shape, and the critique period guiding
discussion. Short, impromptu talks occur when a key principle comes
up in the context of work, or when multiple students have reached a
similar impasse or insight. (p.40)

Therefore, more often than not, the studio teacher can be found
wandering from desk to desk, having short conversations, making
comments, and occasionally sitting next to a student to conduct a more
extended dialogue. This snapshot of the design studio is in sharp contrast
to the traditional university lecture hall; the space differences between a
lecture hall and design studio illustrate a paradigmatic difference in their
underlying educational approach.

The typical university lecture takes place in an auditorium where the
teacher stands in front of an audience of seated students. The spacial
arrangement already suggests a different process of teaching and
learning: in a lecture hall, the teacher is transmitting information while
the students listen, take notes, and make the occasional question. In this
setting, knowledge is transmitted from teacher to students, that is, the
teacher knows something that can be clearly exposed to the students who
then go on to demonstrate they have apprehended the content by taking
an exam?,

INSTRUCTIONISM VS CONSTRUCTIONISM

The lecture hall is the setting suited for the traditional paradigm of
education known as instructionism (Sawyer, 2014) an environment where
teachers mostly transmit information to students while students act as
recipients of knowledge. The assessment takes the form of testing correct
answers. Instructionism is a teacher-focused approach to education; this
paradigm of education focusses on how knowledge transfer from the
teacher to the student operates.

The counterpoint to the instructionist model (associated with traditional,
lecture-based teaching) is constructivist learning. In this paradigm the
learning is student-centric, that is, proponents of constructionism believe
that a learner can actively construct new knowledge based on previous
experiences. Johnson (2009) summarised both approaches as:

26 There have been efforts to diversify the instructional mode of lecturing to accommodate
more open-ended sessions (Johnson, 2009; Tangworakitthaworn, Gilbert, & Wills, 2011).
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Instructionism refers to educational practices that are teacher-
focused, skill-based, product-oriented, non-interactive, and highly
prescribed. Constructivism refers to educational practices that are
student-focused, meaning-based, process-oriented, interactive, and
responsive to student interest. (p.2)

Of the two paradigms, constructivism is considered the underpinning of
most contemporary research on learning theories, which may have lead
some authors to describe the design studio as a constructivist setting,
(Kocadere & Ozgen, 2012; Kurt, 2009; Lester, Fitzgerald, & Stone, 1997;
Waks, 1999).

CONSTRUCTIVISM AS A THEORY OF PEDAGOGY

The contemporary perspective on learning is that current learning
theories have their foundations established in a constructivist theory of
knowing. In the introduction to The Cambridge Handbook of The Learning
Sciences Sawyer (2014) states that “the learning sciences are based on a
foundation of Constructivism (...) learning sciences research has resulted
in very specific findings about what support the learning environment
must provide for learners to effectively construct their own knowledge.”
(P-9)

Constructivism is, initially, a theory that proposes to explain how people
know what they know. The fundamental notion is that people construct
their knowledge using an active process in which direct experiences are
built into and connected with what each person already knows. Therefore,
the present view of learning is that people construct new knowledge and
understandings based on what they already know and believe (Steffe &
Gale, 1995).

Thus, constructivist educational theories view people as goal-directed
individuals who actively seek information and knowledge. Additionally,
when learners experience formal education, they do so with a range of
prior knowledge that influences what they notice about the world and
how they organise and interpret it. Moreover, it is this confrontation
between environment and prior knowledge that affects people’s ability to
memorise, reason, solve problems, and acquire new knowledge (Bransford,
Brown, & Cocking, 2000).

The theory of constructivism originated from the work of three principal
authors: Piaget, Vygotsky, and Dewey®. However, in a review of the
history of constructivism in education Steffe & Gale (1995) noted that the
learning theories that evolved from the work of these authors blended
into the broad approach that can be summarised by the core tenets: (1)

27 We will discuss each author in detail further ahead.
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students preferably learn by doing rather than observing, and (2) students
bring prior knowledge to every learning situation. Moreover, Vygotsky’s
ideas, in particular, have evolved into ever more extreme versions of the
notions originally proposed by the Soviet author. The detailed and careful
articulation and empirical justification of his ideas diluted into the social-
constructivist learning theories based on the overarching precept that
students construct their knowledge. Furthermore, radical constructivists
currently claim that “the function of cognition is adaptive and serves the
subject’s organisation of the experiential world, not the discovery of an
objective ontological reality”” (E. V Glasersfeld, 1988, p.83)%

Two problems emerge from this theoretical standpoint: firstly, we infer
that learning theories influenced by a radical constructivist point of
view set up a subjective view of human knowledge (Phillips, 1995). In
other words, it has become a staple of (radical) constructivism that there
is no objective reality outside of what is socially constructed; which
establishes the paradox of a worldview that is entirely relative to the
individual’s perspective while nonetheless being collectively constructed
(Kukla, 2000). Secondly, the misunderstanding that teachers should
never tell students anything directly but, instead, should always allow
them to build knowledge for themselves. These misconceptions confuse
a theory of pedagogy (teaching) with a theory of knowing. In fact, at first,
constructivists assumed that all knowledge was constructed from the
learner’s previous knowledge, regardless of how one is taught. Therefore,
even listening to a lecture is a personal experience that involves active
attempts to construct new knowledge to a certain degree®.

But were the ideas of the three originator authors this radical? The three
authors (the contemporaries Piaget, Vygotsky, and Dewey) worked on
different parts of the world and offered different perspectives on what
are the determinant factors in the formation of knowledge. Theirs was a
theory of human knowing before being a theory of learning, that is, their
primary concern and effort was to develop a theory of how people come
to know what they know. In these endeavours, the three precursors of
constructivism placed different emphasis on what were the defining
factors determining human knowledge, and interestingly enough there
was considerable overlap between their perspectives.

28 See Radical Constructivism: A Way of K

g and Learning (Glasersfeld, 1995).

29 See Boghossian’s (2006) Fear of Knowledge: Against Relativism and Constructivism and
Kukla’s (2000) Social Constructivism and the Philosophy of Science for a detailed critique of
the social-constructivist paradigm.
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CONSTRUCTIVISM AS A THEORY OF KNOWING
Piaget*

The developmental work of Jean Piaget (1896-1980) is fundamental to
establish the foundations of constructivism. Piaget described himself

as a genetic epistemologist and developed his theory of learning from
experimental studies with children. The Swiss author gathered that
learning is a dynamic process that comprises successive stages of
adaptation during which people actively construct knowledge by creating
and experimenting with their theories of the world. According to Piaget,
knowledge is not only acquired; instead, every person attempts to make
sense of their environment by actively constructing their understanding
of reality. This constructive process is not static (for Piaget, knowledge is
neither static nor immutable) but ongoing “for the genetic epistemologist,
knowledge results from continuous construction, since in each act of
understanding, some degree of invention is involved (...) [knowledge] is
always characterized by the formation of new structures which did not
exist before, either in the external world or in the subject's mind” (Piaget,
1971) p.77

According to the Swiss psychologist, understanding the world implies

an ongoing transformation of individual knowledge structures since ‘...)
human knowledge is essentially active. To know is to assimilate reality into
systems of transformations. To know is to transform reality in order to
understand how a certain state is brought about” (1971, p.15)

Piaget proposes that knowledge is abstracted from human action and

the coordination of these actions, and seldom from objects themselves.
Piaget opposed the view of knowledge as a passive copy of reality. One
only understands things in the world by performing an action upon them:
“to my way of thinking, knowing an object does not mean copying it — it
means acting upon it” (1971, p.15)

Furthermore, Piaget rejected the distinction between abstract knowledge
(logical and mathematical knowledge) and concrete or physical
knowledge — i.e. knowledge based on experience. The Swiss argued that
logical and mathematical knowledge can be abstracted from objects
themselves (which is the empiricist view which holds, for the most part,
for experimental or empirical knowledge) but crucially, that knowledge
can also be abstracted from the actions themselves. For instance, when
holding objects with different weights in one’s hand, one can realise that
they have different weights and that often (though not always) more

30 Jean Piaget (1896-1980) was born in Neuchatel, Switzerland. He was a developmental
psychologist, widely known for his theory of cognitive development, in which development
is organised into a series of four sequential stages. (Dimitriadis & Kamberelis, 2006)
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massive objects weight more than smaller ones, and so on, these are
conclusions drawn experimentally, and the knowledge is abstracted from
the objects themselves.

But on the other hand - to illustrate what is meant to extract knowledge
from actions and not objects — Piaget offers the example of counting
pebbles:

[H]e lined them up in a row, counted them from left to right, and

got ten. Then (...) he counted them from right to left (...) and was
astonished that he got ten again. He put the pebbles in a circle and
counted them, and once again there were ten. (...) And no matter
how he put the pebbles down, when he counted them, the number
came to ten. He discovered here what is known in mathematics as
commutativity that is, the sum is independent of the order. But how
did he discover this? Is this commutativity a property of the pebbles?
It is true that the pebbles, as it were, let him arrange them in various
ways; he could not have done the same thing with drops of water.

So in this sense there was a physical aspect to his knowledge. But
the order was not in the pebbles; it was he, the subject, who put the
pebbles in a line and then in a circle. Moreover, the sum was not in
the pebbles themselves; it was he who united them. The knowledge
that (...) [he] discovered that day was drawn, then, not from the
physical properties of the pebbles, but from the actions that he carried
out on the pebbles.” (pp.16-17)

Piaget went into some detail to describe the mechanisms whereby the
interaction between information from the outside world and the pre-
existent ideas of a person lead to the construction of new knowledge,
which is incorporated into the individual's knowledge structures
(schemata® in the words of Piaget). The processes of assimilation and
accommodation are crucial for Piaget’s description of how individuals
construct new knowledge from their experiences.

Thus, assimilation describes how personal experiences are incorporated
into pre-existing understandings. The experience of the outside world

is internalised without altering the structure of a person’s pre-existing
knowledge, in other words, new information is compatible with what one
already knows and combines to form new knowledge, therefore building
on a person’s pre-existing ideas about the world. On the contrary, in

the process of accommodation, events that conflict with pre-existing
knowledge has to be accommodated into the mind, therefore changing

31 For Piaget, Schemata were the individual cognitive structures that described the
environment and framed the person’s reactions to experience. In other words, a schema
is a set of linked mental representations of the world that people use to understand and
respond to situations.
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its organisation. Fundamental to both processes is Piaget’s proposal
that learning is a transformative rather than a cumulative process since
learning is predicated on new ideas being integrated into the constantly
adapting personal knowledge structures.

Therefore, Piaget’s theory of learning describes how new information is
shaped to fit with a person’s pre-existing knowledge structures, which in
turn are modified to accommodate the new information. In the author’s
words “knowledge, then, is a system of transformations that become
progressively adequate”” (p.15) In other words, we do not store knowledge
as passive containers of information (like a hard disk drive accumulates
information until it reaches its established limitation), instead, the
accommodation of new knowledge actually transforms the organisation of
the mind.

Vygostky*

In similar lines to Piaget, but with an emphasis on the role of social
interaction, the ideas of the Soviet psychologist Lev Vygotsky’s (1896-1934)
are also foundational for constructivist learning theory. Presently, the
author’s social constructivist view is widespread in educational theory:

“Despite his brief life, there is probably no major thinker, except perhaps
Dewey, who has exerted more influence on educational research and
practice than Lev Semenovich Vygotsky.” (Dimitriadis & Kamberelis, 2006,
p.198)

Vygotsky (1986) emphasised the role of language in cognitive development
and in how people perceive the world. The author claimed that language
provides the frameworks through which people both experience and
communicate reality. For the author, language is fundamentally a social
phenomenon, which means that knowledge is not only constructed, it is
socially constructed. This focus on the social aspect of knowing lead to
Vygotsky's theory to be known as social constructivism.

Furthermore, the operational aspect that enacts Vygotsky’s social
constructivism is the notion that people gradually understand their
experience and social activities by interacting with more competent
others. This element of Vygotsky’s theory is called the The Zone of
Proximal Development®, which can be described as the difference
between what a person already knows and the potential that a person
can reach under the guidance of either a teacher or in close collaboration
with more experienced peers, in the author’s words:

32 Lev Vygotsky (1896 - 1934) was a Soviet (Belarus) psychologist and the founder of a social-
constructivist theory of human knowledge.

33 Vygotsky’s influential conception of the Zone of Proximal Development has since been
expanded into the situated approach to learning (Lave & Wenger, 1991).
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The zone of proximal development is the distance between the

actual developmental level as determined by independent problem
solving and the level of potential development as determined through
problem solving under adult guidance, or in collaboration with more
capable peers. (Vygotsky, 1978, p.86)

There are a few fundamental differences between Piaget and Vygotsky’s
theories. Piaget believed the individual is primary in the learning

process, while Vygotsky believed that social life is the main factor in
learning. As Dimitriadis and Kamberelis (2006) note, “Piaget grounded his
developmental learning theory in the individual learner and positioned
children as active, intelligent, creative constructors of their own
knowledge structures” (p.170). In contrast, Vygotsky's idea of the Zone

of Proximal Development (ZPD) means that learning greatly depends

as much on social forces as individual resources. Vygotsky believed

that if students were not improving academically, their instruction was
inappropriate. This belief contradicts Piaget’s reasoning that students that
fail to learn beyond a certain extent may have “plateaued” in a specific
developmental stage.

The main difference between Vygotsky and Piaget is that for Vygotsky
development does not precede socialisation. According to the author, the
development of a person’s learning occurs first on a social level and later
on the individual level. Therefore, knowledge is generated first between
people and only afterwards internalised by the individual. For the Soviet
author, all higher functions of cognition (such as logical reasoning, and
the formation of concepts) emerge as relationships between individuals
and are dependent on language. Piaget, on the other hand, argued that the
individual’s construction of mental schemas was crucial for the process
of learning. More recently linguists have claimed (on the side of Piaget)
for the presence of evolutionarily determined knowledge structures
(schemas) in the human cognition that pre-exist and prepare for the
learning of language (Chomsky, 1965; Pinker, 1994).

Thus, Piaget and Vygotsky differed on the role of language in knowing.
Piaget (1971) explores the hypothesis that “the roots of logical thought
are not to be found in language alone”(p.18) instead, language has a

role of coordinating actions: “but are to be found more generally in the
coordination of actions, which are the basis of reflective abstraction.”
(pp-18-19) Piaget’s argument is derived from his work with children where
he identified instances in which children derive logical conclusions from
actions: “if indeed we find logical structures in the coordinations of
actions in small children even before the development of language, we
are not in a position to say that these logical structures are derived from
language?” (p.9)
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In short, Piaget adopted a constructivist view that focused on the
individual, while Vygotsky’s approach focused on social interaction. The
contrasting perspectives lead to the theories of Vygotsky and Piaget’s
often being compared® to each other and lead to the development of two
constructivist paradigms: cognitive constructivism (inspired by Piaget) and
social constructivism (based on Vygotsky).

Dewey*

A contemporary of Vygotsky and Piaget, John Dewey (1859-1952), the
American philosopher, argued that knowledge emerges when learners
experience situations that have meaning and importance to them. Dewey
proposed a pragmatic epistemological perspective explaining that human
thought is fundamentally a problem-solving matter that proceeds by
testing hypotheses in practice.

Dewey rejected the notion that learning should be based on memorisation
and repetition, and instead described a learning method where students
engage with real-world problems where the learning context should
enable students with the experience and opportunities to think for
themselves. Thus, the author called for education to be grounded in real
experience since, for Dewey, learning happens when students engage in
sustained inquiry.

According to Dewey thought is not an innate staple of the mind, the
author - in similar lines to Piaget® - proposed instead a genetic
epistemology in which thought was viewed as the result of the interaction
between a person and the environment. Dewey argues that the
development of knowledge is a process of reaction and adaptation to the
environment; the author defines environment as the “conditions [that]
interact with personal needs, desires, purposes, and capacities to create
the experience which is had” (Dewey, 1998, p. 44). Moreover, Dewey also
posited that knowledge was fundamentally practical or instrumental—
that is, developed to solve problems that human beings encountered

in the world. This standpoint leads to Dewey to be associated with
pragmatist philosophy (Festenstein, 1997).

Fundamental to Dewey’s pragmatism is the role of inquiry. According to
the author, inquiry includes three distinct phases: (a) the problematic
situation, (b) identification of the parameters of the situation, and (c)
reflection upon those parameters with the goal of generating a solution.

34 Blake & Pope (2008), for instance, analysed and compared both theories in relation to thei
application in practice.

35 John Dewey (1859 - 1952) was an American philosopher and psychologist.

36 Both Piaget and Dewey ideas of a genetic epistemology where influenced by Darwin’s work
see (Messerly, 1996).
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(Dewey, 1938; Dimitriadis & Kamberelis, 2006; Kaufmann, 1959). Therefore,
his theory was closer to empiricism, in the sense that the author concedes
that reality may to some degree be represented individually, but this
representation is only true if it is effective in the context of the real-world.
(Dimitriadis & Kamberelis, 2006).

Dewey’s pragmatic perspective determines that education must be

based on experience and not imposed given that “there is an intimate

and necessary relation between the processes of actual experience and
education” (1998, p. 20). The author argues that experience must be the
centre of education. Similarly to what Piaget proposed, Dewey recognised
that individual experiences build on previous experiences, and he insisted
it is the teacher’s responsibility to determine the direction in which an
experience is heading,.

Central to Dewey’s perspective on inquiry is his unique understanding
of the nature and functions of reflection. The American author was a
significant influence on Donald Schén’s theory of reflection-in-action®.
Dewey’s definition of reflection was the “active, and careful consideration
of any belief or supposed form of knowledge in light of the grounds that
support it and the further conclusions toward which it tends” (1998,

p. 9). For the author, reflection is a form of thinking “that consists in
turning a subject over in the mind and giving it serious and consecutive
consideration.” (id) Dewey describes reflection as an alternative to

an external restraint, for the author, reflection is a sort of individual
inhibition made up of one’s own reflection and judgment:

The alternative to externally imposed inhibition is inhibition through
an individual’s own reflection and judgment. The old phrase ‘stop and
think’ is sound psychology. For thinking is stoppage of the immediate
manifestation of impulse until that impulse has been brought into
connection with other possible tendencies to action so that a more
comprehensive and coherent plan of activity is formed. (1998, p.64)

Finally, for Dewey, learning meant primarily ‘learning how to think, and

“education consists in the formation of wide-awake, careful, thorough
habits of thinking” (1998, p. 78). As such, the author was critical of
education methods in which logically formulated, automatic information
is transmitted to the student. On the contrary, Dewey valued educational
environment in which thinking and reflection was paramount, especially
reinforcing the “systematic care to safeguard the processes of thinking so
that it is truly reflective” (1998, p. 85).

37 Ina paper (1992) Schén concluded “I hat John Dewey, if he were alive today, would
approve the sketch of educational research I have just proposed. But, of course, Dewey
remains alive for us insofar as we are inspired to rethink and renew the meanings of the
ideas he planted so long ago in the subsoil of our minds.” (p.137)
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A CONSTRUCTIVIST DESIGN STUDIO

The design studio can be described as an experience-based and hands-on
approach to learning where students experience a simulation of a real-
world problem. This description is consistent with what we have seen

of Dewey’s education philosophy that established the idea that learning
occurs through experience and requires practical problem-solving and
reflection. Dewey compares the experience of the learner to an explorer
mapping a new territory (Dewey, 2004); the explorer (much like a designer
setting out on a new project) does not know the terrain that lies ahead,
he has to come across mountains, deserts, and uncharted waters and

to overcome many hardships before his journey is over and the new
territory is known. We can identify an echo of this idea in Schon’s (1983)
statement that design students do not know how to design until they do
it themselves. To design is to set out on unknown territory. Knowledge

is thus hard-won by engaging with a problem and experienced first
psychologically and only later organised logically (in the case of Dewey’s
explorer, in the form of a new map; for a designer, in the form of a new
artefact).

The process of learning is thus explorative, personal, and based on
experience. Dewey’s emphasis on exploration and the psychological
importance of experiencing a new real-world problem is shared with
Piaget’s view that exploration is a requisite for the construction of
personal knowledge. We have seen how Piaget describes learning as a
process in which people construct an understanding of the world, identify
inconsistencies between what they know and what they discover through
experience, and adjust their ideas accordingly.

The design studio also has the necessary conditions to establish what

we have seen Vygotsky describe as the Zone of Proximal Development®.
Consider a novice student’s attempts to design while the more
experienced design teacher offers guidance and support. Also, in the
design studio, students will vary in their ability to design, which means
that students also learn from each other in a similar dynamic to the one
established with the teacher, but to a lesser degree since the knowledge
difference between teacher and student is higher than between students.
Nevertheless, Vygotsky’s emphasis on the surrounding environment and
the author’s description of learning from the interaction with others is an
apt description of the significant social component of the design studio
classroom.

However, while constructivist ideas can be observed in the design studio,

38 The difference between a learner’s ability to perform a task without help and what he or
she can do with the guidance of a more experienced person.
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they are not a direct influence on its structure. In fact, the design studio
setting was already established before the theory of constructivism was
formulated; the studio setting emerged from the necessity of training
craftsmen in guilds (Sennett, 2008) and developed through the years
without much change to its fundamental dynamics until it was adopted by
universities as the preferred way to teach design students.

Thus, in the case of the design studio, the theory does not precede the
practice. Constructivist theory is useful to situate the studio in a broad
educational perspective, and, in that sense, we can recognise why the
design studio is often described as a constructivist setting. However,
constructivist learning theories can be equally applied to many disciplines,
that is, they represent a particular set of conditions in which human
learning can occur. However, surely there are differences between how a
design student and a student training to become a doctor (for example)
are taught; to better understand the particularities (Shulman, 2005) of the
design studio educational setting we need to look at the particular ways
in which its teaching is structured, which are distinctive enough to be
associated only with learning in design and therefore better described in
its own terms.

2.2.2 Design Studio — A Coherent Educational Setting

OVERVIEW

The design studio model of education has common characteristics that
are applied universally across design disciplines (Lawson, 2005). In this
section, we will identify these essential features and try to describe the
structure of the design studio setting.

The term design studio describes two things: (1) a physical space where
students practice designing under the supervision of a teacher and (2) an
educational model, in other words, an idea of how the teaching/learning
process of design unfolds. Describing the studio setting, Cennamo and
Brandt (2012) observed that the “[s]tudio, as traditionally applied in design
fields such as architecture, industrial design, graphics arts, and the like, is
simultaneously, a class, a space, and a pedagogical method of instruction”
(p.840)

Regarding the physical space; the studio is the place where students
gather and work under the supervision of a design teacher. The academic
design studios try to be a simulation of their professional counterparts.
Moreover, the studio is the space where students spend much of their
time during a design course (Ibrahim & Utaberta, 2012). Project work

in a design studio takes up most of the time of a design course, as well

as carrying more weight in the overall evaluation of the students. The
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students are therefore expected to spend most of their time in the studio
working on their projects.

Goldschmidt, Hochman, and Dafni, (2010) summarise the setting as:

The studio is a working space, but also a group of students who
undertake design exercises, or projects as they are usually called,
typically during one semester at a time, under the guidance of
teachers (...) who are experienced designers but only rarely expert
educators. A studio class typically meets two or three times a week
for a number of hours, during which students present and discuss
their work in progress with their teachers and sometimes also with
classmates and guests. (p.285)

The design studio is a dynamic setting, where each student is responsible
for the management of their own time and the development of each one’s
project. The self-reliance of the students makes the activity that goes

on in the design studio somewhat unpredictable. Design studio sessions
are often quite long (usually three or four hours) and only apparently
unstructured.

The studio’s educational process is a form of learning by doing in which
design students spend most of their time working on design projects
(Findeli, 2001). In a review of the literature of undergraduate design
education, Lee (2009) concluded that “projects are assumed as the
structure through which practice-based design education occurs (p.541).

Therefore, in a design studio class there are no exams; instead, the
studio’s activity is mostly based on project work. The studio sessions are
arranged to answer a project briefing, and during the studio sessions,
students are meant to work on a design project under the guidance of a
teacher. Thus, the stages of the project structure the sequence of design
work. Furthermore, a design project can often take up a whole semester:

Each student spends an entire semester working on a project based
on an open-ended problem. During the semester the student’s
understanding of the problem becomes more and more complex, so
their response to the problem is adjusted accordingly, usually several
times. Critiques of each student’s project are ongoing, and they are
provided by instructors, peers and visiting experts. (Wang, 2010,
p.176)

It is not merely the case that design students engage in projects. In the
previous chapter, we concluded that a design project is a particular type
of project that mostly deals with ill-defined problems (and even when
the problem is stable and defined, designers tend to reformulate it and
make it ill-defined). Green (2005) analysed the type of project typical of an
industrial design setting and concluded:
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The studio approach to teaching and learning differs from the
dominant models of professional knowledge that apply in science
and engineering, which are based on the premise that a collection
of principles, rules and methods, can be applied to the solving of
rational problems. (p.36)

As such, the design studio model of education is closely connected to the
practice of design. In fact, the ways of thinking in design, (design thinking)
and the process of teaching this way of thinking (the learning of how to
design) form a coherent system (Shaffer, 2007). Ledewitz (1985) argues
that the architectural studio®® has three defined pedagogical objectives: to
teach new skills, to teach a new language and to teach students to think
architecturally. In other words, the praxis (design activity) epistemology
(designerly ways of knowing [Cross, 2007]) and pedagogy (learning how

to design) of design are adapted to each other. Uluoglu (2000) suggests
that “the most important premise in teaching design is to let the student
understand that design is a conscious activity (praxis), a practice of a skill
or art which requires the specific knowledge of that field. (p.57)

The emphasis on practical learning means that the design studio
assessment in the design studio exists in a formative-evaluative
continuum. That is to say, learning and evaluation happen simultaneously
and across time (usually a whole semester). This is different from a
lecture-based class where the moments of learning and evaluation are
distinct and clearly defined - i.e. a student attends a series of lectures
and is tested at the end of the semester. On the contrary, in the design
studio, the teacher attends to the development of the student’s work,
accompanying the process step-by-step, following the student’s progress
from session to session until she hands in a project and presents it to the
class and often to a jury made up of university teachers. This process is
often interspaced with intermediate deliverables that precede the final
review.

The structure of the design studio setting can be summarised as:

(1) There is a fluid organisation of time and space; (2) the studio sessions
are organised progressively according to the stages of the design project;
and (3) feedback from the design teacher takes the form of one-on-

one interactions (the design conversations) that leads to a final public
presentations of the project to peers and faculty.

Therefore, the design studio setting cannot be directly adopted to
teach another activity since there are defining features in the studio’s
functioning that are firmly connected to design practice, after all, the

39 Perhaps because it is the oldest established form of ‘design, most studies on the design
studio setting come from the domain of architecture.
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design studio is the setting in which design students are initiated into
professional practice. Observers that are outsiders to design disciplines
might understandably fail to grasp how the educational system of

design is structured; reflecting on this topic, Dinham (1989) suggests

that “[c]Jonceptions of teaching proposed by traditional theorists outside
architecture have long been insufficient to explain the subtleties of
studio teaching” (p.82) and in a discussion about design education in
general, Wang (2010) stated that the design studio is a system of “complex
interactivities [sic] involving multiple variables and agents - the apparent
chaos of the architectural studio to those viewing it from outside” (p.175)

The crucial focus of our investigation is the teacher-student one on one
interactions, which we call design conversations; teacher and student
one-on-one dialogue seems to occupy the central place of the design
studio setting. Goldshmidt et al. (2010) stated that “[t]he design studio
has been, and will probably continue to be, the cornerstone of design
education. Its major feature is the one-on-one desk critique (crit), in
which student and teacher discuss the student’s work in progress on a
regular and frequent basis.” (p.285)

ONE ON ONE INTERACTIONS — OR, DESIGN CONVERSATIONS

In a series of studies, Donald Schon (1983, 1984, 1985, 1988; Schoén &
Wiggins, 1992) addressed how the one-on-one interaction between
teacher and student unfolds in the design studio. The author describes
the process as an apprenticeship, a dialogue that takes place in a
simulation of real design practice; a shared ‘virtual world’ that the student
explores under the supervision of the teacher. We termed these moments
of interaction ‘design conversations’.

During the tutorials with the teacher, the student learns the language of
design practice by engaging in design moves. The teacher models this
behaviour for the student by “spinning out a web of moves, consequences,
implications, appreciations, and further moves” (Schon, 1983, p.117). These
moves create a network of linked decisions and experiments that feed
and propel the project forward: “[e]Jach move has consequences described
and evaluated in terms drawn from one or more design domains. Each has
implications binding on later moves. And each creates new problems to be
described and solved” (p.117)

Schon’s description focuses on teacher performance as an example of
reflection in action. But Schon’s analysis of teacher-student dialogue also
highlights the challenges and various roles that the teacher has to adopt
during the interaction. The teacher alternates the role of guide, teacher,
expert (Goldschmidt et al., 2010), and even design partner. The dialogue
is an experience of practising how to design, that is, how to speak, how to

74



Chapter 2: Theoretical Framework

act, and what to do while designing while being guided by the teacher. On
the other hand, the teacher tries to disclose the student’s process, in an
effort to understand how she is thinking.

The hallmark of this interaction is that teacher and student design
together. Cossentino (2002) observed that “[o]ften, in the course of
considering various design choices, student and teacher may ‘design
together’. Designing together may involve the teacher sketching directly
on the student’s drawing (...) a series of potential design solutions.” (p.43)

Notice how design conversations momentarily turn teacher and student
into design partners. Here we have the heart of the teaching/learning
process in design; the moments when the student describes her work and
the teacher engages in conversation, suggests possible design solutions,
draws, and makes suggestions on how to proceed with the design. The
close tutorial is the moment when learning how to design occurs:

Both teacher and student demonstrate, reflect and discuss the design-
in-progress throughout the process of instruction, and it is through
this process of demonstration, reflection, and discussion that the
student learns how to design as well as how to think about designing
(Cossentino, 2002, pp.43-44)

The iterative dynamic provides the student with a rich experience, which
leads Ellmers (2014) to conclude that a reflective conversation “fosters
[knowledge] transfer by supporting students to connect their thinking
from the project with thinking about approaches to projects in the future”

(p-32)

2.2.3 Types of design conversations

How can we characterise the teacher and student interactions that take
place in the design studio? Are there different types of such exchanges? If
so, what makes them different?

In this section, we will look into these questions, examine the known
terminology, and propose a taxonomy of teacher-student interactions
in the design studio. Considering its dynamic nature, it would not be
surprising if an outsider were to find the design studio as an unstructured
educational setting. However, this would be a misguided point of view.
While the daily dynamic of the studio is fluid, the studio’s activity is in
fact integrated within the structure of the project at hand - with its
stages unfolding along milestone moments - as well as in a spectrum
of progressively formal review sessions. Which is to say, there is an
underlying structural thread to the seemingly disorderly activity of the
studio.
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A MODEL OF TEACHER AND STUDENT EXCHANGES

One of the first researchers that proposed a model of teacher-student
exchanges was Dinham (1987a); the author begins by distinguishing
between a) instructional planning, which tries to ‘establish the goals,
expectations, general procedure, and assessment criteria (employed) for
the project’ and b) teacher and student exchanges, meaning: implementing
the project assignment through many kinds of teacher/student exchanges.
In other words, point a) is concerned with the overall pedagogical
approach to the studio course, whereas b) refers to the actual day-to-day
teaching and learning that unfolds in the classroom itself.

Our research is concerned with b) teacher and student exchanges. Dinham
proceeds to structure teacher-student exchanges with the following
model:

STUDENT-TEACHER EXCHANGES

Teaching in the studio Teaching in reviews
Individual . . . .

. Groups Interim reviews Final reviews
desk crits

Table 4: Model of student-teacher exchanges (Dinham, 1987a)

According to Dinham, there is a clear separation between teaching in
studio and teaching in reviews. This distinction is confusing because
reviews also take place in the studio; the author is trying to distinguish
between the everyday teaching that occurs between a design teacher
and his students (which she calls “teaching in the studio”) and the formal
evaluation moments termed “teaching in reviews”. We find the use

of the term “teaching in the studio” misleading. Even though reviews
are fundamentally different from crits, they can — and often do —
nevertheless take place in the context of the studio. That is, using these
terms can lead to the misunderstanding that reviews are disconnected
from the design studio activity, which is not the case at all.

Nevertheless, let us examine Dinham’s terminology. Beginning with the
category of reviews, we notice it is further divided into interim reviews:

Interim reviews occur one to three times during the course of

the project — sometimes by preannouncement and sometimes
unannounced. In an interim review the crit calls the students
together and takes them into a room whose walls are lined in
tackboard. Students pin up their work-in-progress, and the crit
moves from one to the next, commenting on the individual student’s
work and summarizing the lessons for the entire group to learn from
the example at hand. (p.7)

And final reviews (or “juries”) during which
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The students’ work is displayed for a panel of reviewers (principally
local faculty, occasionally supplemented by local practitioners or
guest faculty) who hear students in turn give oral introductions and
explanations of their thinking and products, and who then provides
criticism of both. Usually final reviews are public events: other
students are expected to attend and to learn from reviews of their
peers’ work. (id.)

Notice that reviews are somewhat formal and evaluative events that take
place in the context of the whole class. Furthermore, while the teacher is
still present, the emphasis is not on individual teacher-student exchanges
but rather on presenting and defending one’s work (particularly during
the final review) and the teacher tends to generalise aspects of individual
projects for the benefit of the whole class.

On the contrary, what Dinham calls teaching in the studio has a
fundamentally different character: here, be it individual or small group
meetings, the exchanges are more private, and their character is informal.
Of the two categories of teaching in the studio (individual and group
crits,) the author suggests we should turn our attention to the individual
desk crit, as the crucial moment of design education.

Thus, Dinham states that the individual desk crit is the fundamental
category of teacher and student exchanges: ‘(...) desk crits form the core
of the educational experience for students as well as the bulk of teacher
contact hours” incidentally, desk crits are (...) a much more private and
less easily captured set of events.(p.9) Which might explain Dinham’s
observation that (until that moment) despite its importance “desk crit
teaching has been entirely unresearched” (id).

THE DESK CRIT

The term desk crit*® repeatedly appears in design studio research
literature, Dinham (1987a) describes it as:

[A] brief event occurring repeatedly through an afternoon. Typical
the critic moves through the studio on a random or sometimes an
informal “appointment” basis, meeting with students at their desks
and discussing their thinking, their work, their progress, and their
problems with the project assignment.” (p.5)

Goldschmidt et. al (2010) describes the crit along similar lines and
also state that it is the most important type of teacher and student
communication in the design studio: “Its major feature is the one-on-one

40 The term crit originates in the architecture education tradition and describes the short,
individual, and informal meetings between teacher and student in the design studio.
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desk critique (crit), in which student and teacher discuss the student’s
work in progress on a regular and frequent basis.” (p.285)

These kinds of meetings are the most common events that occur in the
design studio and focus on the development of the student’s work.

(-..) typically lasts between 15 and 30 min and takes place at the
student’s desk in the studio. The student begins by reporting the state
of the project and describes its development since the previous crit.
The teacher may ask for clarifications, and the ensuing discussion is
meant to help the student make progress in the desirable direction. In
this way students are meant to ‘learn by doing.’ (Goldschmidt et al.,
2010, p.285)

Mewburn (2012) places the desk crit as the core of the design studio:

The pedagogical core of the design studio is the ‘desk crit’, a
collaborative activity where the teacher and the student do design
work together, discussing and sketching possibilities and imagining
the consequences of design choices. During desk crit interactions the
design teacher works to understand what the student is trying to do
with his or her design work, provides feedback on these ideas and
works with the student to further develop them. (p.364)

Goldschmidt et al. (2010) are careful to distinguish between a crit and

a review, pointing to the differences regarding the formality of the
interaction: “The discussions are at times formal (in which case they are
referred to as reviews or juries) but most of the time rather informal”
(p.284)

According to this perspective, crit and review (or jury) are distinguished
according to their formality: a crit is an informal (or at least less formal)
teacher and student one-on-one meeting, whereas a review is a more
formal event. Another difference between a crit and a review is that a
review takes place at predetermined moments of project development,
normally corresponding to key moments of the design process, to which
the students have to present predetermined deliverables:

A second distinction then is apparent between one to one crits in the
‘studio’ and the desk crit data examined. Here, students meet with
their instructor at key decision points in their design process, the
crits are particular milestones in progressing with the design work.
The instructor reminds the students of the purposes of each meeting
and what progression outcomes are necessary at the end. (McDonnell,
2014, p.7)
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So, while there are common aspects between a desk*crit and a desk
review these terms are not synonyms since there are a couple of
significant differences between the two: (1) the review is a more formal
event; this is the case because the reviews take place in predetermined
stages of the project and therefore serve as milestones of the project’s
development and (2) the dialogue is more formative in a crit than a
review (which is more evaluative) and (3) during a desk review the student
is expected to present a specific set of deliverables (such as sketches,
detailed drawings, or models), whereas in a crit a students may submit
their work by way of sketches and models, but there are no specific
deliverables expected.

For example, in a product design studio class, a first review usually

takes place after a couple of weeks of the project’s start; the students

are then expected to present their initial ideas generally in the form

of sketches. Therefore, the goal of a review is predetermined, that

is, there are objectives that must be accomplished for the project to
progress. Like McDonnell (2014) observed, this aspect renders the review
more evaluative than a crit but without completely losing its formative
dimension:

[W]hilst the meetings help students to shape their ideas (formatively),
they also play a summative role, not as formal assessment points

per se, but to mark critical transitions between phases of the design
process the students are following.” (Mcdonnell, 2014, p.7)

On the other hand, a desk crit, while being a form of assessment, is
nevertheless more informal, without pre-established results or objectives
other than the teacher acknowledging the development of the project
since the last meeting.

The student begins by reporting the state of the project and describes
its development since the previous crit. The teacher may ask for
clarifications, and the ensuing discussion is meant to help the student
make progress in the desirable direction. (Goldschmidt, 2010, p. 285)

A crit is, therefore, a form of ongoing assessment, spread out through the
many sessions of a studio class. While the term ‘crit’ is used extensively
in the literature (particularly in architecture education research), its
meaning is not consistent across the literature. For instance, Schoén (1983)
actually inverts the purposes of crit and review.

At the end of the semester, there will be a “crit” at which the students
present their designs to Quist and to a group of outside critics

and student individual meetings occur in a working environment, be it the teacher’s or
student’s desk.
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(the “jury”). At intervals throughout the semester Quist holds design
reviews with each student, and it is just such a review which Quist,
in our protocol, conducts with Petra. (p.101)

Terminological inconsistency is perhaps unsurprising given the lack of
studies concerning the topic of design studio instruction. In the next
section, we will summarise the information gathered in this review in a
model of design conversations. The model is based on the work that Oh,
Ishizaki, Gross, and Yi-Luen (2013) did on a taxonomy of teacher-student
interaction.

A TAXONOMY FOR TEACHER-STUDENT INTERACTION

Oh et al. (2013) developed a general theoretical framework of design
critiquing; as a part of their work, the authors examined several
dimensions of studio activity, which included a taxonomy that offers a
comprehensive account of teacher-student interactions** and provides a
valuable foundation for the study of design instruction in the studio.

The authors propose a categorisation (the figure below) divided in four
different settings (desk crit, group crit, interim review, and formal review),
which are in turn characterised according to three perspectives: (1)
number of students, (2) public/private, and (3) informal /formal.

Public
Entire Class Formal Review A
wZ Interim Review }
g3 ) I
& & Small Group Group Crit I
#2 |
2 i
One-on-One Desk Crit L

Private

Infomal ¢ -------c-ccc e » Formal

Figure 3: Oh, et al. (2013) model of teacher-student interactions

The taxonomy presents four critique settings.** As shown in the figure
above, we can consider these settings from the perspective of the number
of students, as well as the public/private, and informal /formal axis. The
model is an invaluable contribution to the research on the design studio
setting. The combination of the three perspectives creates a ‘map’ that

42 The authors named it critiquing settings.

43 We should note that there is an a priori condition which is the distinction between
individual and group assignments; that is, in this framework, each student is working on an
individual assignment to which the crits, reviews, and group crits apply. In other words, the
model does not include instances of group work. Accordingly, the axis that corresponds
to the number of students refers to the number of students present during an individual
critiquing event; so for example, a ‘group crit' is not an instance of a teacher critiquing a
group assignment, but rather individual critiques of a single student's work, which takes
place in the context of a small group of students.
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charts the intricate context of design studio teacher-student interactions.
Oh et al’s work provides an indispensable framework to anyone
attempting to understand and describe this educational setting.

However, while being a valuable blueprint of the design studio, Oh et

al’s model is not entirely adequate as a frame to observe and describe
teacher-student exchanges. In our view, the model’s insufficiencies are
connected to how the authors interpret the design studio interactions as
a critiquing process:

We can describe what happens during critiquing as a sequence of
steps or a process model. When a student explains his or her design
work by showing the studio instructor drawings and physical models,
the instructor listens and observes what the student has presented
(observation). Upon noticing problematic and promising aspects of
the student’s work (noticing), the instructor must clearly identify

the issues and why they are problematic or promising based on
understanding the immediate learning goals (identification). (Oh et
al., 2013, p.316)

In our view, this critiquing process might be an accurate description* of
some of the interactions — namely the reviews, which are closer to the
formal end of the spectrum — but we argue that to place the critiquing
process at the centre of the theoretical framework is misleading.

The emphasis on critiquing as the central form of teacher feedback is
frequent and perhaps even predominant in design research (Dannels &
Martin, 2008; Swann, 2002; Uluoglu, 2000; Utaberta et al., 2011). However,
we find the term critiquing too formal; when we approach the informal
end of the spectrum of interactions this formal aspect fades and loses
relevance.” It is entirely possible that ‘critique’ is being used in a broader
sense, but this is never explicit and unequivocally stated. Therefore, we
think the description of the interaction benefits from a terminological
clarification.

This conception of teacher feedback primarily as a form of critique, while
somewhat predominant, is not wholly consensual. For instance, Schon’s
(1983) description of the teacher and student interaction is much closer to
a ‘working dialogue’ than the rigid critiquing-response-critiquing process
the authors propose; what emerges from Schoén’s observations of design

44 The authors claim that the model is not meant to be prescriptive, but the description of
the critiquing process entails that the teacher acts in a specific and prescribed way: (...)
the instructor must clearly identify the issues and why they are problematic or promising
based on understanding the immediate learning goals(...)”

45 Perhaps this is the reason why most researchers chose the diminutive ‘crit, immediately
the word is rendered softer, less formal, and more open to the broader range of
conversation that seems to prevail in informal teacher-student dialogue.
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studio activity is that teacher and student engage in a reflective inquiry
into the situation in which both are simultaneously engaging with the
project at hand.

In several studies Goldschmidt (1991, 2002, 2011) also describes a different
process while calling the interaction a ‘crit] the author places sketching,
and sketches, at the centre stage of the interaction, and goes on to
describe the interaction in similar form to Schén, that is, as a working
dialogue between the teacher and the student.

These views are closer to what we observed as being the predominant
mode of teacher-student interaction in the case studies we present*

(in chapter 3.) More often than not, the teacher engages in spontaneous,
private, and informal working conversations with the students. These
conversations varied in length but were mostly short span interactions.
What we also gathered was that these short span interactions could form
a sequence, in which the student builds on each conversation, and the
project develops and changes.

This mode of interaction implies that the teacher performs a wider variety
of actions than assessment and critique; we repeatedly observed several of
the teachers in the case studies drawing, showing examples of precedents,
suggesting alternatives, ideas, and solutions, engaging directly with
student’s models and drawings, explaining features of the design process,
and so on.

In these tutorials the interaction grows in learning potential (Marda,
1996; Uluoglu, 2000). These are spontaneous moments that do not

have predetermined outcomes (such as, for instance, a review, in which
the student is supposed to present specific deliverables) it means the
interaction is closer to a professional practice, where a senior designer
might work together with a junior one. Under these conditions, the
learning-by-doing occurs in its most elaborate way; it is in the simulation
of professional practice that the student learns by proximity with
someone who is more knowledgeable and experienced*. This mode of
interaction is characterised by a complex dialogue in which the studio
tutor is teaching the student the language of practice in an applied way,
by talking about it in connection with the student’s project.

Thus, we propose the denomination of desk tutorial to describe those
design conversations that are skewed towards the informal side of
the spectrum and that can occur at any moment in a studio class. The

46 As was explained in the methodological approach (chapter 1) we conducted observations o
studio sessions as we were carrying out the literature review, the observations of teachers
in practice influenced our analysis of the published theory.

47 See Vygotsky's zone of proximal development (ZPD) (Vygotsky, 1986)
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conversations in which teacher and student engage in a reciprocal
working dialogue. That is, unlike a crit or a review the evaluative aspect is
diminished, or even absent; instead, teacher and student work together
on a specific part of the project, on a particular problem, or exploring a
solution. It is expected, after a desk tutorial, that the student’s project
changes to a greater or lesser degree.

The notion of a desk tutorial implies that the teacher-student taxonomy
needs a fourth axis with the opposites of formative - evaluative. The
diagram below presents our proposed model of teacher-student
interactions.*?

Formative ; Evaluative
|
! Public
i
Entire Class | INTERIM FINAL
| REVIEW REVIEW
I
I
Small Group GROUP GROUP GROUP '
TUTORIAL CRIT REVIEW I
|
|
One-on-one DESK DESK DESK !
TUTORIAL CRIT REVIEW !
1 Private
Informal Formal

Figure 4: Taxonomy of design conversations.

The model functions like a map that places each type of design
conversation along the axes; the teacher-student taxonomy of
interactions is composed of eight categories:*

Desk Desk : Group Group Group
tutorial crit Review tutorial crit review
Informal Semi Semi Semi Semif
Informal Informal
Formal formal formal formal formal
When Anytime Anytime Milestones  Anytime Anytime Milestones
Formative . Formative Evaluative/ . Formative/  Evaluative /
. Formative . . Formative . .
Evaluative /evaluative  formative evaluative  formative
E[}';ﬂte Private Private Semi-private Semi-public Semi-public  Semi-public
Individual - . -
Group Individual Individual Individual Small group Small group Small group
Deliverables No No Yes No No Yes

Table 5: Categories of design conversations

48 This model is considerably based on Oh, et al's (2013) work.

49 The model does not exclude the possibility of overlap between categories, particularly
between tutorial, crit, and reviews.
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Desk tutorial: can occur anytime during the unfolding of the project. A
desk tutorial is an informal meeting started by either teacher or student
during a design-studio session. It is a formative talk, in which there are no
deliverables expected.

Desk crit: a desk crit is similar to a desk tutorial; the primary distinction

between the two is that a tutorial can occur spontaneously and last only

a few seconds; while a desk-crit is an expected meeting between teacher
and student, which makes it slightly more formal and evaluative.

Desk review: a desk review is a scheduled meeting to assess the
development of the student’s project; it usually includes mandatory
deliverables the student must present.

Group tutorial: the same conditions as a desk tutorial apply, but the
interaction occurs within a small group of students.

Group crit: the teacher discusses the individual project of each student in
front of a group of students. It is an opportunity for the students to learn
from the feedback the teacher gives each student.

Group review: similar to a group crit, but in a group review the purpose
is to assess the development of the student’s project, which means the
students are expected to present deliverables and sometimes prepare a
presentation.

The final two categories are interim and final reviews. These are not
examples of design conversations because they are not one-on-one
interactions but rather presentations to an auditorium. Nevertheless,
they mark the ending or an important milestone in the unfolding of the
experience in the design studio, so we discuss them below.

Interim review: meetings held at milestones during the project; for
example after a phase of analysis of the briefing. An interim review is

a presentation to the entire class. These are not as formal as the final
review, and the criticism tends to be more constructive than evaluative.
The session can be public (open to guests) or private (just for the studio
class).

Final review: held at the end of the project; may include a jury of outside
critics (non-studio faculty members, other faculty teachers, and if there
was a real client involved then a representative of the client’s brand or
company might be present). The students prepare a presentation that
can include models, prototypes, panels, and a digital presentation that
describes their design. Both the presentation and jury critiques are held
publicly.
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At the formal final review, students usually prepare a large panel where
they arrange the key drawings that describe their designs. Students
present their drawings and physical models as the jury moves from

one student to the next, commenting on each work publicly. Jurors are
sometimes asked to fill in an evaluation form for each student, which is
later given to the students along with the studio instructor’s assessment
of their performance over the semester.

2.3 Design Conversations

2.3.1 Introduction

In this section, we will describe the format of design conversations.
Design conversations are the instances of one-on-one dialogue between
a teacher and a student while presenting, reviewing, or working on a
design project. But how do we distinguish the countless spontaneous
conversations that occur in the design studio from a design conversation?

Some characteristics differentiate a design conversation from other types
of dialogue in the design studio, as well as from talks that take place in
different (non-design) educational settings. A design conversation is made
up of a series of elements that work together and influence each other.
The interaction between these factors creates a dynamic that is particular
to teacher-student exchanges in a design studio. We will now describe
how this dynamic is set up and analyse its essential features.

2.3.2 Directed dialogue

The basic format of a design conversation is a dialogue*°between teacher
and student directed towards exploration of the student’s design project.
Whether it is a spontaneous meeting during an everyday studio session
or a more formal review aimed at examining the project’s overall state

of development, the student’s project is always the topic of a design
conversation. This situation has a decisive impact on the unfolding of the
teacher-student meeting.

A design project, even in an educational setting, is an exercise of design
practice. Schon (1983) describes a design project as a sort of “case”, that
is, the units which make up a practice, and from a repeated experience of

50 In a design conversation the communication is not unidirectional; an example of one-way
communication could be, for instance, if a student gives a presentation in which there is
no immediate feedback from the teacher, or the presentation does not trigger a discussion.
Similarly, we are not faced with a design conversation when the teacher presents a lecture
in the studio.
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many projects (or cases) a designer “develops a repertoire of expectations,
images, and techniques. He learns what to look for and how to respond

to what he finds?” (p.79) These experiences determine the development

of a knowing-in-practice that “tends to become increasingly tacit,
spontaneous, and automatic, thereby conferring upon him and his clients
the benefits of specialization.” (p80)

In an educational setting, a design project is a simulation of this
professional design practice, a virtual setting where the student engages
with the practical role of being a designer. An educational design project
can be very close to a professional experience® in the cases when
advanced students work with a real client. But regardless of project

type, the crucial feature of a design project is that it is open-ended since
designing deals with ill-defined problems. Discussing the pedagogical role
of projects in the design studio, Kuhn (2001) stated that “[s]tudent work is
organised primarily into semester-long projects, responding to a complex
and open-ended assignment” and the author further adds that during
project work the students are “permitted very broad latitude in their
approaches” (p.349). Considering that the project is the centre of a design
conversation, it follows that teacher-student dialogue will also be open-
ended and therefore of unpredictable outcome.

A design project functions as the anchor that grounds the teacher and
student attention in a working dialogue. A design conversation entails

a back-and-forth personal interaction between the participants, an
explorative dialogue that does not have a predetermined duration or a
clear outcome. Because it is concentrated on the student’s project, the
dialogue requires a degree of indeterminacy. There is no obvious outcome
to a design conversation, and even a review may unfold in unexpected
directions.

Thus, the project focusses the participants’ attention and engages both
teacher and student in a practical conversation. That is, while theoretical
aspects may emerge and be discussed, these are contingent to the
unfolding of a particular project. Addressing the issues that emerge
during design reviews, Oak (2000) argued that teacher and student often
attend to issues that extend the project at hand. While the conversation
is anchored on the project, the discussion can often go beyond that and
confront the practice of design itself and the nature of design education.

51 Gjengedal (2000) described the basic categories of design projects, which Lee (2009)
elaborated and expanded upon; both authors basically establish three types of project:
(1) basic projects which are designed to help students learn project skills, these types of
project often limit the student’s context of intervention, that is, they are designed in order
to let the student experience a specific part of the design process; (2) guided projects,
which are simulations of professional design experiences that require an active exploration
on the part of the student (these are the typical projects in a design studio educational
setting); and (3) authentic projects developed for external clients.
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The author points out that during a conversation there are explicit and
implicit levels of language, the former refers to the actual project being
discussed while the latter connects with ongoing debates about design
and design education.

Oak highlighted a few moments when the teachers were clear about
specific behaviours or actions that professional designers often assume.
These included several moments when the realities of manufacturing

or a consideration of client needs clashed with the personal choices of
the student-designer. The examples reveal how the teacher-student
conversation starts grounded on the project at hand but inevitably
connects to the broader context of professional design practice, leading
the author to state that “in design education critiques, the students hear
about what is likely and unlikely in the world of professional design”” (p.91)

In the study, Oak found some instances of these conflicting issues played
out during the dialogue, and the author reaches an insightful conclusion:

“face-to-face conversational assessment, with its explicit and implicit
levels of information helps to promote a situation whereby those who
already roughly comprehend the demands of design and design education,
end up further comprehending, while those who don'’t easily understand,
or who are not engaged or confident enough to enquire, are left further
behind”” (p.93) A similar point to what Schon (1987) described as the
predicament of design education: that students come into the design
studio without knowing how to design and are introduce to it by a process
of trial-and-error through the tutorship of a teacher.

The discussion of a project establishes that the dialogue applies to a
concrete situation, which sometimes leads the participants (more often
the teacher) to alternate speaking with sketching or model-making. This
situation further adds to the unpredictability of a design conversation.
Not only are the participants working with the visual representations
the student had done before the meeting, but also engaging with new
representations that emerge during the dialogue.

This indeterminacy does not have to be provoked. On the contrary, it

is the natural outcome of the interplay between teacher and student

and the nature of working on a design project. Teacher and student are
engaged in a practical conversation that deals with an ill-defined design
situation, the student’s ideas express a temporary balance between the
project’s constraints and the student’s proposed solutions to tackle them.
In other words, problem and solution co-evolve in a progressive manner
(Dorst, 2010), a proposed solution may have an effect on the situation’s
constraints and lead to altering them, and likewise, a reformulation of a
constraint may result in a satisfactory design solution. As we have seen in
chapter 1, the establishment of a momentary problem-solution balance
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has often been described in the literature as framing (Dorst, 2010; Lawson,
2005; Schon, 1983).

Crucially, new frames may emerge from the unfolding of a design
conversation because the set up of a design conversation is conducive

to an explorative and open-ended talk. Teacher and student engage

with the materials of the design situation (expressed in visual design
representations, i.e. drawings, models, and so on), and the interaction
between these three elements (teacher - visual design representation -
student) can result in a reformulation of the premises established at the
beginning of the conversation. For instance, the teacher can disclose in a
sketch something that the student did not perceive; this reinterpretation
can result in a design move that leads to reformulate the understanding
of the project. Likewise, it is often the case that teachers sketch during
design conversations, in these instances the visual representations are
created as the conversation unfolds; these sketches can in turn trigger
insights in both the student and the teacher.

An entirely explorative conversation usually takes place in earlier stages
of the project®, but given the unstable nature of the design project, the
dialogue can always potentially result in a new understanding of the
design situation. Even a review towards the end of a project may result in
a design move or a redesign with implications for the final stages of the
project.

The crucial element in the interplay between teacher, student, and the
design project is the use of visual design representations (VDRs). We will
see how these representations have a multi-faceted impact on teacher-
student dialogue, and settle the dialogue in a practical engagement with
the materials of the design situation. We will now look at VDRs in more
detail, explain what they are, and what their role is in the design process.

2.3.3 Visual design representations

The crucial element that establishes design conversations as a unique
form of learning-by-doing is the role of visual design representations as
mediating artefacts of the teacher-student dialogue. As we will see, VDRs
have a central place in the dynamic of teacher-student dialogue. But let us
begin by describing what VDRs are.

Visual design representations are the forms of representation of a design

52 As we have seen in the previous section, this exploratory nature varies according to
project stage and the formative-evaluative axis. Some conversations are pointed towards
an overall consideration of the project, while others are focussed on details and sorting
out of solutions and ideas. Thus, the indeterminacy of the dialogue varies with the type
of conversation: for instance, a final review will not be as unexpected, and neither will it
unfold as spontaneously as an initial tutorial.
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situation used by designers while working on a project. In practical terms,
visual design representations are the sketches, drawings, physical and
virtual models, diagrams, and any other form of visual representation that
designers use to express, communicate, explore, and examine any part of
a design situation. Lawson (2005) succinctly describes VDRs as the “ways
of representing design situations” (p.293).

Visual design representations stand in the place of something else, in
other words, they express an idea, a solution, detail, a problem, or
whatever the designer needs to perceive, explore, or understand in a
particular moment. The definition of design proposed by Schon (1983)
is particularly useful here; the author states that “[a] designer makes
things. Sometimes he makes the final product; more often, he makes

a representation — a plan, program, or image — of an artifact to be
constructed by others” (p.99) Goldschmidt (1991) adds that designing
‘entails generating, transforming, and refining images of different aspects
of that still non-existent artifact and making representations of it which
enable communication and examination of the ideas involved. The
ultimate objective of the process of designing is the production of visual
representations of the designed entity with enough completion and
coherence to allow its construction.” (p.125).

«

Therefore, VDRs are representations of the parts and the whole (the
coherent relationship established between parts) of an artefact that does
not yet exist. Artefact is a useful term in design because it can describe
any designed entity. Erlhoff & Marshall (2008) defined artefact as any
‘object that is the product of human skill and ingenuity” (p.27). The purpose
of design disciplines is to create artefacts of multiple kinds, as the authors
state “usually understood to refer to a material object, artefact can also
refer to designed spaces, images, software, systems, or environments
where these act as coherent units.” (p.28)

«

For the production of an artefact to be possible, a designer generates
many representations with increasing detail and refinement. Therefore
the creation of visual representations is intrinsic to designing; developing
visual representations of a yet-to-exist artefact has been described as
‘modelling™.

2.3.4 Modelling

Designing is the conception, evaluation, and communication of artefacts

53 We are using the concept of modelling proposed by Roberts, Archer, & Baynes (1992) and
later used by Cross (2001). In this section we concentrate on the activity of modelling, that
is, modelling as the activity of creating both mental and concrete visual representations of
a design. However, the authors also apply the term quite broadly to signify a language; we
will address the concept of modelling as a kind of language in the next section: ‘2.3 Design
Language’.
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(concrete or virtual objects and systems) that do not yet exist. Since it

is impossible to create each solution in detail and experiment with it, in
reality, designers develop models to explore and test ideas effectively.
These models take many forms but usually are variations of visual
representations (sketches, drawings, and concrete and virtual mock-ups).

In design, this activity is often called modelling. Archer (1992) defined

a model as “anything which represents anything else for informational,
experimental, evaluative or communication purposes” (p. 7). This
definition captures the notion of a model as a representation of something
else and enumerates a series of purposes that models should fulfil. But is
there a direct link between the model and the thing it represents? In other
words, is a model a precise representation of the thing it represents? In
the case of design, this question is particularly important because the
thing being represented is thought.

Archer, Roberts, & Baynes (1992) propose a twofold conception of
modelling that distinguishes between cognitive modelling and concrete
modelling. Cognitive modelling describes the generation and manipulation
of ideas in the mind’s eye, while concrete modelling is their externalisation
in a specific form (such as a drawing). Archer (1992)elaborates on the idea
of cognitive modelling as “the basic process by which the human mind
construes sense experience to build a coherent conception of external
reality and constructs further conceptions of memory and imagination.”
(p.6) The author states that while cognitive modelling is independent

of language or symbol systems, that is, it is conceptual, the images of
thought can be “externalised through models and simulations, such

as drawings, diagrams, mock-ups, prototypes and, of course, where
appropriate, language and notation (...) [t]hese externalisations capture
and make communicable the concepts modelled.” (p.4), the externalisation
of the ideas in the form of visual representations is what the author calls
concrete modelling.

The crucial point is that these two aspects (cognitive and concrete
modelling) do not occur separately, the act of externalising an idea is an
integral part of working out what the idea is. Otherwise, drawing from
imagination would be the same as drawing from real-life observation,
that is, copying of mental-images to the paper. In fact, as a designer
thinks, he forms images in his mind’s eye, these constitute ideas that are
manipulated and evaluated before, during, and after being externalised
(through sketching, drawing, construction, acting out and so on).

The notion of modelling as a relationship between cognitive activity
and concrete expression finds grounding in Arnheim’s (1997) theory
of visual thinking. The author’s main thesis is that thinking can exist
independently of (verbal) language; according to Arnheim, there is a
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link between perception and thinking, and furthermore, perception is
in itself an intelligent act. The essential point that Arnheim proposes

is to “re-establish the unity of perception and thought” for that, the
author provides an argument that clarifies the integration of perceptual
and cognitive processes, introducing the notion that visual perception
essentially involves thinking. This point is crucial for designing because
it establishes a link between the ideas in the designer’s mind’s eye (the
thinking) and the perception of their representation on paper, in fact,
perception cannot be separated from thinking. In Arnheim’s words:

Cognitive operations called thinking are not the privilege of
mental processes above and beyond perception but the essential
ingredients of perception itself. I am referring to such operations as
active exploration, selection, grasping of essentials, simplification,
abstraction, analysis and synthesis, completion, correction,
comparison, problem-solving, as well as combining, separating,
putting in context. (id, p.13)

Moreover, perceiving includes the understanding of relation, how

objects exist in context and in which way they relate to each other,

also, when perceiving the mind is abstracting because “[a]bstraction, is
the indispensable link and indeed the most essential common trait of
perceiving and thinking” (id, p.188). Accordingly, we can say that, in line
with Arnheim, perception is not a passive recording of stimulus material
but an active concern of the mind, “(...) I see no way of withholding the
name of ‘thinking’ from what goes on in perception. No thought processes
seem to exist that cannot be found to operate, at least in principle, in
perception. Visual perception is visual thinking” (id, p.14)

A sketch, for instance, cannot be a direct representation of thought any
more than words can, Arnheim (1993) states that “[m]ental images derive
from optical percepts, but they are not identical copies of them” (p.15).
Therefore, the designer sketches not only to try to capture these illusive
thought-images but also to work through them to make sense of his
thinking, so that we can say that thinking of an image and representing it
are mutually reinforcing activities. Goldschmidt (1991) sums up this point
when saying: “[s]ketching, then, is not merely an act of representation of a
reformulated image; in the context we deal with, it is, more often than not,
a search for such an image” (p.131). Thus, we conclude that visual design
representations are a not only a medium to communicate ideas to others,
but fundamentally are a tool to think, and nowhere is this situation more
evident than when analysing sketching.

2.3.5 Sketching
Sketching occupies a special place in design and is considered a particular
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kind of visual design representation. Cross (2007) states that in design,
sketching (just like writing for most people) is a kind of intelligence
amplifier, in fact, the author establishes a direct connection between
sketching and design thinking: “without drawing, it is difficult for
designers to explore and resolve their thoughts (...) [sketching] enables
and promotes the kinds of thinking that are relevant to the particular
cognitive tasks of design thinking” (p.38) Lawson (2004) observes that
designing is inextricably connected with drawing and thus “the drawing
seems a useful source of potential insight into the knowledge that
designers use”” (p.31) And Jones (1970) goes as far as describing the design
process as ‘design by drawing!

Regardless of the importance we attribute to drawing in the process

of design, the connection has often been made between sketching

and (design) thinking. But do all types of drawings have this quality of
connecting complex cognitive activity and visual representation? There
are many types of drawings that fulfil different functions in the design
process. Also, designers produce different kinds of drawings for various
purposes, and each variety of drawing has its characteristics and aims.

Building on the work Fraser & Henmi* (1994) Lawson (2004) proposes a
taxonomy of design drawings which include instructional, consultation,
diagrams, and calculation drawings that are done either to solve or
communicate a technical aspect or to communicate a specific part of

the design to someone else (a client, user, or any other stakeholder in

the project); experiencial drawings which are not done in the context of

a project, but instead are spontaneous record of ideas unrelated to any
design, that can sometimes serve as basis for ideas for future projects;
visionary or fabulous drawings which are a particular kind of presentation
drawings, primarily a drawing used to communicate with clients in

order to obtain an agreement or permission to proceed with the project,
these frequently express the essence of the project with brevity and wit
and are meant to impress (hence the term ‘fabulous’); and finally the
proposition drawings, these lay at the heart of the design process because
proposition drawings are drawings that designers use to explore design
moves. Proposition drawings are, most often, what is meant with the term
‘sketches’.

The subtle distinctions between types of drawings are beyond the scope
of this thesis, and may even be diluted in practice, as Lawson (2004)
observed: “[a]n added complexity here is that although these types have
distinguishable characteristics any one drawing may contain features of
more than one type.” (p.34) What is important for our framework is to

54 Working from an architectural perspective, Fraser and Henmi (1994) identified five types o
drawings: referential, diagrams, design drawings, presentation, and visionary.
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acknowledge that there is a difference between drawings (of any kind) that
are done with the intent of presenting something to others and drawings
done in private to pursue a line of thought while working through a

design situation; what Lawson (2005) describes as drawings “done by the
designer not to communicate with others but rather as part of the very
thinking process itself which we call design”” (p.26)

These private drawings have the quality of being a part of the thinking
process of the designer. The characteristic of being a private drawing is
more important than the type of drawing per se. The critical aspect is that
designers interact with these drawings in a conversational manner (Schon,
1983), from this point of view, any drawing (or a model) can be thought of
as a short experiment where the designer conducts and explores design
moves. Schon (1983) describes how a designer selects the appropriate
media (type of drawing or model) to use according to the type of topic he
is exploring. For instance, while a quick sketch is useful to grasp a global
idea, a cross-sectional drawing may be more adequate to examine other
details, scale drawings enable the testing of dimensions, and mock-ups
can be used to explore volume and structural issues.

Nevertheless, while any private drawing can be understood as an
expression of the designer’s thought processes, sketches (proposition
drawings [Lawson, 2004]) are more ambiguous, less determinate,

and quicker to do, and therefore sketches facilitate a spontaneous
consideration of ideas.

The close relationship between design thinking and sketching has
been observed in several studies. For instance, Purcell & Gero (1998)
suggested that the significance of drawing in design lied in the way in
which sketching facilitated the reinterpretation of imagery; Tversky
(1999) considers sketching as an integral part of the dialogue the designer
conducts with himself during designing, from observations of the activity
of designers the author concluded that sketching is “a cognitive tool
developed to facilitate information processing. Drawings differ from
images in that they reflect conceptualizations, not perceptions, of
reality(p.2) Suwa, Gero, & Purcell (1998) concluded that besides being
good ways to serve as memory enhancers, that is, as a way to leave ideas
on the side to be examined later, sketches also “serve as a physical setting
in which functional thoughts are constructed on the fly in a situated way.
(p-1048), and Kavakli, Suwa, Gero, & Purcell (1999) observed a correlation
between visual reasoning and expert designer performance; Finally,
Kavakli (in a study with Scrivener & Ball [1998]) suggested that “there is
an intimate relationship between the cognitive and perceptual processes
that are brought to bear on the recall and design tasks and idea sketching”
(p-485) therefore adding weight to the link between cognitive activity and
sketching.

93



Design Conversations: An exploratory study of teacher and student interaction.

Employing the term ‘conceptual sketches’ to describe sketches (in

the sense of personal drawings done in private) Menezes (2006) also
confirmed that sketches are different “from any other type of drawings
employed by designers in that designers create them not just to record an
idea, but to help generate it.” (p.571) A conclusion shared with Suwa, Gero,
& Purcell (2006) that refer to ‘unexpected discoveries’ to which sketching
seems to contribute a valuable impetus.

Regarding the connection between thinking and sketching, Goldschmidt
(1991) was one of the first authors to call attention to the cognitive
processes involved while sketching; the author presented a case where
reasoning was observed to be associated with sketching during design:

(-..) it is proposed that sketching introduces a special kind of dialectics
into design reasoning that is indeed rather unique. It hinges on
interactive imagery, by a continuous production of displays pregnant
with clues, for the purpose of visually reasoning not about something
previously perceived, but about something to be composed, the yet
nonexistent entity which is being designed. (p.140)

Goldschmidt observed a pattern she described as a dialectic
argumentation. The author points out that, during sketching, designers
alternate between two types of reasoning: one type (described as ‘seeing-
as’) is based on analogical or metaphorical thought and deals with
extracting new meanings from the sketch; while the other type (‘seeing-
that’) concerns the outcome of this newly acquired interpretation of

the sketch. The interplay pattern of pictorial reasoning “which displays
regular shifts between two modalities of arguments, pertaining to both
figural and nonfigural aspects of candidate forms at the time they are
being generated, as part of the design search”” (p.123)

Furthermore, in the same study, the author concluded that other visual
representations do not reveal the same ability as sketching to elicit the
dialectic process which seems to be crucial for design: “[w]hen working
without sketching, or when generating abstract displays, such as diagrams
or flow charts, visual thinking takes place and the same reasoning
modalities come into play. However, they are not organised in the
dialectical pattern we have unveiled, at least not for any length of time”
(p.140)

Later, Goldschmidt (2003) reinforced the special role of sketches in the

design process when compared with other visual representations: “[t]

he special role of sketches in design processes is distinguishable from

the role of other images and visual displays that are used to support

the design process. Designers make sketches because the sketch is an

extension of mental imagery, and therefore has the freedom of imagery

to retrieve previously stored images and to manipulate them rapidly.” (P88)
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Goldschmidt’s studies reinforce the crucial idea that “[s]ketching, then,

is not merely an act of representation of a reformulated image; in

the context we deal with, it is, more often than not, a search for such

an image” (id, p.131) Arnheim (1993), reacting to Goldschmidt’s study,
underlined this insight and stated that the dialectic process “does not take
place between the drawing and the mental image but rather between the
goal image and its realization” (p17).

Goldschmidt (1994) expanded on the notion of the dialectical process
of sketching that occurs between mental imagery and sketches as a
systematic exchange between conceptual and figural arguments; the
author argues that designers often use sketching to “generate images
of forms in their minds. (...) we assert that interactive imagery through
sketching is a rational mode of reasoning, characterized by systematic
exchanges between conceptual and figural arguments.” (p.158)

Arnheim (1993) emphasised that sketching is not merely a representation
of the designer’s mind, but instead, sketching is a kind of reasoning that
“consists rather in a dialectic process, the oscillation of arguments which
brings about gradual transformation of images ending when the designer
judges that sufficient coherence has been achieved.” (p.15)

To summarise the point, it seems clear that designers engage in sketching
not only to record ideas but to create them, and crucially, sketching does
not copy (visual) ideas from the mind but contribute to generating them.
There is a link between what Roberts et al. (1992) call cognitive modelling
and concrete modelling, that is, between thinking and representation,
which can be bridged by sketching®.

This understanding has a direct implication for the role of visual design
representations (and in particular sketches) in design conversations.
Sketches open the door for a disclosure of the student’s (design) thinking.
Reflecting on this issue, Arnheim reached the conclusion that “[a]lthough
the sketch stands for a passing stage of the design process, it stops that
process and makes the designer examine at leisure what has been done
and in what direction the further work must proceed” (p.17); in this sense,
a sketch is like a photograph of the student’s design process, or a register

55 In 1992, when establishing the industrial design course in the Technical University of
Lisbon, Faculty of Architecture, Daciano da Costa (1930 - 2005) developed the course’s
pedagogy around the idea that drawing should at the core of design (Spencer, 2001). There
could be no dissociation between drawing and the design process, not only as the trigger
to externalise first ideas but also as a critical instrument while the project unfolds and
alternatives are generated. Drawing has the role of connecting a ‘mental-object’ and a ‘real-
object. From this perspective, drawing is neither just another tool nor is it only a technique
to communicate, it is structural for designing. The act of drawing develops a particular way
of seeing and understanding, drawing (or sketching) is, in this sense, much more a process
than a tool; a process of analysis, critical thinking, synthesis and communication (Corte-
Real, 2009).
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of the development of the student’s thinking.

2.3.6 A taxonomy of visual design representations

We will now turn our attention to an overview of visual design
representations. Besides sketches, there are several VDRs that have
different formats and goals, and serve various functions in the design
process.

The work of Pei, Campbell, & Evans (2011) is here an indispensable source
for our framework. The authors developed a taxonomy of visual design
representations from a thorough review of sources that had hitherto
remained dispersed. The authors propose a comprehensive model that
includes an organisation of the most commonly used representations
from product design to mechanical engineering. Their taxonomy is an
invaluable resource for design research.

Pei et al. do not adopt a succinct definition of VDRs, instead opting

to describe its many characteristics. Nevertheless, it is possible to
summarise what the authors consider to be the essential aspects of VDRs
from their descriptions of the concept. Thus, according to the authors,
VDRs are externalisations®of design ideas that reproduce properties of a
design proposal through physical and virtual means in the form of two-
dimensional and three-dimensional media.

Pei et al. describe the purpose of VDRs in similar lines to what we found
in the taxonomy of drawings of Lawson (2004) and Fraser & Henmi (1994).
Thus, the purpose of VDRs include to visualise, communicate, and store
information; to externalise thought or to function as a thinking tool; to
verify decisions; to derive new design ideas; as an extension of short-term
memory, and finally as a persuasive aid.

The first level of categorisation of the model establishes two main
groups: two-dimensional and three-dimensional representations. Two-
dimensional representations include sketches and drawings, while
three-dimensional representations take in models and prototypes. These
distinctions organise the main four groups of VDRs (figure below.)

56 Notice that, according to Pei and his colleagues, VDRs are ‘externalisations of ideas), which
presupposes that the idea is already formed before being externalised in a visual medium.
However, we have seen how in the case of sketching (at least) the activity of drawing is
integral to the understanding of the idea itself. Nevertheless, the externalisation (what
Archer [1992] called the concrete modelling) is undoubtedly one of the fundamental
purposes of VDRs, and this definition does not prevent us from looking at the taxonomy
of Pei et al. as an adequate structure to describe the goals of VDRs and their place in the
design process.
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VISUAL DESIGN REPRESENTATIONS

Two-dimensional Three-dimensional

Sketches Drawings Models Prototypes

Table 6: Taxonomy of Visual Design Representations (Pei et al., 2011)

The four main categories are described in the following manner:

Sketches: a sketch is a freehand drawing that presents a preliminary,
rough representation of the design without much detail. It is executed
swiftly and contains key elements of the design. This definition is
sufficient to distinguish sketches from drawings, but we refer to the
discussion we presented above for a more broad understanding of the role
of sketching in design.

Drawings: a drawing takes a more formal arrangement that determines a
particular form (closer to the artefact’s real dimensions) and is structured
to formalise and verify aspects of the design. Some drawings can follow
disciplinary or industry conventions and are rigorously executed with
either mechanical instruments or with the use of computers.

Models: models are employed to simulate the general functional
properties of a design. Models permit the exploration of tangible aspects
and allow designers to have a concrete experience of the function,
performance and aesthetic aspects of the design.

Prototypes: prototypes serve to communicate and verify the final
configuration and the functional elements of the artefact.

Sketches and models are better suited to the early stages of development
for problem-solving and idea-generation, whereas drawings and
prototypes are employed towards the later stages as a technical
evaluation of the artefact’s performance. Of course, like many aspects

of designing, this is only a rule of thumb. In practice, there is often
considerable overlap and, for instance, a prototype may be deployed at
the beginning of the process and sketches and drawings are often used
from early to later stages of the design process.

The authors then proceed by detailing the sub-categories of the main four
types of VDR to describe their different purposes.
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VISUAL DESIGN REPRESENTATIONS: SUB-CATEGORIES

Personal
Shared
Sketches
Persuasive
Handover
Layout rendering
Scenario & storyboard
Presentation rendering
Perspective
Drawings
Diagram
General arrangement
Technical/Engineering
Detail
Technical illustration
Sketch model
Design development
Operational
Appearance
Models
Functional
Assembly
Technical/Engineering
Production
Service
Appearance
Prototypes
Technical/Engineering Pre-production prototypes

Table 7: VDRs sub-categories (Pei et al. 2011) summarised

To summarise, visual design representations reproduce properties of a
design proposal through physical or virtual means in the form of two-
dimensional or three-dimensional media. These representations can be
placed on a spectrum from early depictions of ideas (sketches) to highly
technical descriptions of the final design (prototypes).

An important aspect emerges from this discussion of visual design
representations: some VDRs are used to think, that is, they are personal
explorations of design thinking done in private. These are usually done
at the beginning of the design process and are bounded to a designer’s
internal cognitive activity. Other types of VDRs are used to communicate
with others, that is, to persuade, to convince, or to solve technical
problems, as such, these are pointed externally.
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However, regardless of their internal or external purpose, visual design
representations are always a description of an artefact that does not (yet)
exist. This notion has implications for the role VDRs play during a design
conversation.

MODELLING AN ARTEFACT THAT DOES NOT YET EXIST

Regardless of how detailed and finalised a representation is, there is no
external reality to which a design representation can refer, because the
process of design is meant to create representations of an artefact that
does not yet exist. Creating the artefact is embedded in the process of
representing it.

Therefore, any representation of an artefact also communicates aspects
of the thinking processes involved in designing it. Even situations where

a designer uses a drawing to communicate with others (to convince, or to
work through a technical difficulty, or to express a particular aspect of the
design) involve some consideration of what the final artefact should be.

Keeping that in mind, it is important, nonetheless, to acknowledge that
there are degrees of indeterminacy in VDRs. A final design offers less
space for reinterpretation than a sketch drawn in the early stages of the
project. Furthermore, a drawing made to communicate with others also
has rhetorical aims (i.e. it is often meant to convince of the adequacy

of a design); whereas a personal sketch is free of these concerns and is,
therefore, more vague, ambiguous, and indeterminate. It is an expression
of work in progress, not meant to be judged on its aesthetic merits or
technical rigour but instead used as a part of the process of thinking
through a design situation.

Nevertheless, all drawings done during the design process have some of
the quality of being a part of the thinking process of design. As such, any
visual design representation of the student offers an opportunity for the
teacher to explore the thought processes involved in its making. In short,
the VDRs can reveal a part of the student’s design process.

Davies and Elmer (2001) reached the same conclusion after conducting

a case study to examine the role of modelling in design education with

an emphasis on the connection that Archer (1979) proposed between
cognitive and concrete modelling. The authors concluded that “modelling
is at the core of design and technology capability and its external
manifestation provides learners and their teachers with ‘a concrete lever’
that can expose and get a purchase on their thought processes. It is a tool
to access meta-cognitive activity” (p.166)

Visual design representations are then a gateway to access the student’s
design process. Let us now consider the role of VDRs as the mediator in a
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design conversation.

VISUAL DESIGN REPRESENTATIONS AS MEDIATING ARTEFACTS

In a design conversation, the visual design representations (of any type)
have the role of mediating artefacts®. The dialogue between teacher and
student is decisively influenced by the representations the student brings
to the discussion. The student’s VDRs communicate the development

of the project and also serve as a record of the evolution of her (design)
thinking. Therefore, the purpose of a VDR is to make the project known
and the design process understandable.

It is important to note that students bring VDRs to the meeting with the
teacher which were done priorly in their homes or while working in the
studio on their own. In other words, the student’s thinking and modelling
was done in private, and prior®*to the meeting. Davies and Elmer reached
an insightful conclusion regarding this issue: “if design and technology
education seeks to give access to learners’ thought processes then

the trace of that thinking will be mostly captured in learners’ concrete
modelling and specifically in the modelling that has themselves as
audience”. (p.166) In other words, the thinking the student employed is
embedded in the visual representations.

Schon also addressed this issue when stating that “the act of drawing can
be rapid and spontaneous, but the residual traces are stable. The designer
can examine them at leisure” (p.193) In other words, the visual design
representations of a student leave a trace of the reasoning involved in
their making, like a fossil record of the student’s design process that the
teacher must uncover.

Combining what the teacher perceives in the drawings (or other visual
media) with what the student explains verbally, the teacher may be able
to string together the student’s line of thought, and thus reveal the
underlining design process. This enables the teacher to provide feedback
and guidance accordingly.

Therefore, the dynamic between teacher, student, and VDR, can be
summarised as design students use modelling to express their ideas in
visual representations, and in turn, the teachers examine them to disclose

57 Mediating artefacts is a term used in the literature of learning theory (see Conole [2012]
for an overview on the theme) based mainly on the work of Vygotsky (1978); it is important
to statae that we are using the term as it is defined in this thesis, that is, mediating
artefacts as a means to convey the design project and to form a link between teacher and
student and in the sense of making the student’s project known and the design process
understandable.

58 Of course, the student can also think and design while talking with the teacher, but the
thinking that is being presented in the VDRs was done previously.
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the student’s design process and assess the state of the project. Thus,

the teacher may determine if the project is on the right path, if it has
shortcomings, or if there are promising ideas to pursue. It also allows

the teacher to examine the student’s design process and provide advice
accordingly. A series of sketches, drawings, and models may reveal a
detailed picture of the student’s process of design. Even a single sketch
may disclose information about how a student perceives the design
situation (is the student adopting an overview perspective? Or is she more
concerned with details?)

In general, the role of visual design representations is to establish a
concrete link between teacher and student and to convey aspects of the
student’s design process.

FRAMING

Another important aspect of the role visual design representations play

in the dynamic between teacher and student is what Schon (1983) calls
the construction of a shared ‘virtual world’. During a design conversation,
teacher and student are exploring representations of the design situation.
These representations establish a temporary order that permits the
participants to discuss the design without having to consider all aspects
that form the complexity of the design situation.

In other words, a sketch, drawing, or a model present a cursory
understanding of a complicated design situation. These momentary
understandings (or frames) define a virtual setting shared by teacher and
student. The participants can then explore and experiment within that
defined frame. The process is efficient because it is quick and iterative
since design situations can be framed and re-framed several times during
a conversation. Lawson (2004) articulated why this framing process is a
central feature of design thinking when saying (...) it is often not possible
to think about the totality of the problem or indeed the solution at all
times. It simply is too complex and confusing a matter. Instead, designers
seem to narrow their attention by setting up a situation, focusing, or
‘framing”’(p.91).

These frames are seldom the result of objective analysis. Different
designers looking at the same design situation or working in different
stages of the design process will apply different frames of their own. The
context of the design situation and the individual way of working of each
designer will determine how the framing occurs. In a design conversation
between teacher and student, it is expected that the teacher will do must
of the framing.

While the process of modelling can be quick (particularly when sketching)
the resulting representation can be examined for as long as necessary. A
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sketch can be done in a few seconds but examined for hours. In a study

of communication among design teams,**Goldschmidt (2007) described
that an integral part of the dynamic of the interaction was that the
participants shared ‘mental models’ of the design. According to the

author “[r]epresentations in the form of rapid sketches serve as artifacts
that represent the designed entity in its various phases of developments.
(p.43) Goldschmidt reinforces the idea of sketches being the preferred
means of developing visual representations, the pace at which a designer
can generate a sketch makes it the most efficient medium to evoke mental
models of artefacts.

Therefore, we gather that visual design representations are integral to the
construction of a virtual world that teacher and student explore together
(a shared mental model). The virtual setting that both participants share
enables the participants to conduct short experiments. In other words,
the visual design representations can be considered as the laboratory of
the design project, a ‘place’ where design moves are enacted, examined,
and explored. As Schon observed “[b]ecause the drawing reveals qualities
and relations unimagined beforehand, moves can function as experiments
(p-193).

”

Establishing momentary limits to the ill-defined design situation (framing)
and conducting small experiments (design moves) in the framed context
is facilitated by visual design representations. VDRs encapsulate specific
aspects of the design in a momentary frame. In turn, the boundaries
defined by the frame render each element of the design visible; a frame

is a point of view that enables the exploration of a design situation from

a multitude of perspectives: including the examination of details, or the
consideration of the whole, or even a complete reformulation of the
design.

However, this process of framing (the creation of momentary shared
virtual worlds between teacher and student) is not done solely through
visual representations. Verbal language is fundamental to reinterpret the
situation.

2.3.7 Design language

Which bring us to the final element of a design conversation: design
language. The representation of a design situation does not occur only
with visual media. It is a combination of modelling and talking.

The primary medium of communication that teacher and student employ
during a design conversation is talking. In fact, both participants use

59 We can, for a moment, consider the teacher-student pairing as a design team and the sam
logic applies.
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verbal language to refer to the visual design representations (VDRs),
that is, the VDRs may establish a frame, but words are fundamental to
interpret it. Sketches are often ambiguous, their meaning embedded
in the designer’s thinking, the use of verbal explanations are crucial to
decipher, explain, and translate their meaning to others.

Therefore, the language used to talk about the design is intrinsically
connected to the visual representations of the design. The words are
a translation of a visual medium to a verbal one. Since we saw that
VDRs express the design (the concrete representations) but also have
traces of the designing (the thought processes involved in creating
the representations), then the words being spoken are critical to
understanding the design conversation.

In a paper that reported on observations of student’s designing, Cross
(1996) described how a combination of drawing®®and talk contributes to
the unfolding of the design process. Cross particularly highlighted the
role of words in bridging ideas and visual representations of the design.

A combination of words and visual representations give rise to a ‘language
of design’ Design language is primarily an expression of the design
process, that is, it communicates aspects of the activity of designing.
Furthermore, when used in combination with visual representations,
words can also serve to frame the design situation. That is, words can
have a complementary role to what is being represented in visual media
and contribute to a detailed representation of the design. In this sense,
the words spoken during a design conversation are simultaneously a
description of designing and a part of it.

Design language serves as a common language between teacher and
student. Both participants use it to discuss the project. We will elaborate
on the language of design in the next chapter. For now, to complete

the description of the format of design conversations, it suffices to
acknowledge the role of design language as a common language between
teacher and student.

2.3.8 Teacher and student dialogue — a common language

We conclude with the observation that teacher and student interaction
can naturally be described as a kind of dialogue. This dialogue is infused
with references to the project at hand, visual elements, form giving, and
several other aspects. The combination of these elements constitutes
what we will designate a language of design.

60 ‘Drawing' is often used in design research as a synonym of ‘modelling, especially when use:
as a verb.
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Crucially, this dialogue reveals aspects of design activity that would
otherwise remain implicit. Unless when prompted to speak aloud - or
when working with a team - when a designer designs he or she does so in
silence, with even the dialogue with oneself that Schon (1983) describes
occurring silently, internally in one’s mind. Therefore, the design studio
requires the teacher to make his thinking explicit.

The language of design is thus a type of discourse that is contingent upon
the design studio setting; in other words, a design practitioner that is
also a design teacher, has no reason to explain, express, or communicate
his thoughts while designing and about designing unless he is in a design
studio educational setting, sitting next to a student considering the
project at hand.

Thus, the talking is a consequence of the teacher using the language to
communicate with the student. The teacher is teaching the language
while using it to build a bridge with the student. Therefore, the
verbalisation is only present because the teacher needs to verbalise it
to the students. Otherwise, the ‘dialogue’ would be internal, and only
externalised by sketches.

In this dual process, the student is both learning and applying the
language of designing as she learns it. The burden on the teacher is
enormous; it is as if the teacher must help the student cross a river by
building the bridge as they move along; which means he must be a step
ahead lest the student fall.

2.3.9 Summary: design conversations model

The diagram below presents the design conversations model. The model
describes the format of design conversations, and how it fits in the overall
theoretical framework. The model can be summarised in the following
manner:

The context of design conversations is the pedagogical and physical
setting of the design studio. Design conversations take the format of a
dialogue between teacher and student while presenting, reviewing, or
working on a design project. The dialogue is mediated by visual design
representations (VDRs) in the following manner: (1) VDRs are the ‘material’
with which both participants work during the interaction, (2) they reveal
the stage of development of the student’s project; (3) VDRs also disclose
aspects of the student’s thinking and design process; and (4) visual
representations establish a shared virtual setting between teacher and
student - a frame - which functions as a laboratory for experimentation
(the design moves).

Visual design representations illustrate the design project’s problems and
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solutions by means of sketches, drawings, models, and prototypes. VDRs
are also a record of the student’s design thinking process. Therefore, an
examination of the VDRs has the potential to reveal the student’s thinking.
In fact, using the VDRs as the mediator element of a conversation with the
teacher results in disclosing aspects of the design process, since there is
an interplay between drawing and talking which is integral to the design
process, and the interaction between words and visual representations
elicits design language.

Finally, the meetings between teacher and student are fundamentally

a conversation where the participants play different roles. The teacher

is the expert designer that guides the students in their attempts at
designing, while the student is the novice that follows the teacher’s
example and explanations. So, the design studio format encourages the
teacher to offer explanations, to make his thinking clear and visible to the
student. The language of design is, therefore, a type of discourse that is a
natural part of the design studio setting.

Thus we observe that the teacher-student dialogue is framed by a
common language which is the language of design. A language that the
teacher has mastered and the student is beginning to understand,; this
predicament shifts the balance of the interaction towards the teacher,
who must help the students grasp this new language and, simultaneously,
use it to communicate with them.

{ Design Studio }
One-on-one interaction

TEACHER — (vor) — STUDENT

~ -

=~ — _

(dialogue)
Language of Design

Meta-design discourse Design grammar

Figure 5: Format of design conversations.

2.4 The Language of Design

2.4.1 Introduction

In the previous chapter, we described the role of design language as a part
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of the dynamic of a teacher-student dialogue in the design studio. In the
model of the design studio we propose, the language of design is the focus
of analysis of teacher-student interactions.

For this thesis, we define design language in the following manner:

Design language is the visual or verbal expression of the design process
used by teacher or student during a design conversation. The language of
design is a language of practice since a design conversation takes place in
the context of working, presenting, or reviewing the student’s project. The
language of design is twofold; it can refer to elements of design (design
grammar) or to the process of designing (meta-design discourse).

The concept of design language we adopted was first proposed by

Schon (1983, 1987), and we naturally drew extensively from the author’s
description of the term. However, as Marda (1996) observed, describing
the structure of design language and how it operated was never the
primary focus of Schon’s studies. The author defined it only sufficiently to
be applicable to his theory of reflection in action. Therefore, the concept
of design language requires detailing to be used as an operational concept
of this research.

The language of design is embedded in the format of design conversations.
If the design studio established the overall pedagogical context, and
design conversations described the arrangement of teacher-student
interaction, then the language of design model enables us to examine the
content of the dialogue between teacher and student in the design studio.

2.4.2 The concept of design language

We expand on the concept of a language of design beyond a metaphorical
interpretation. Previous research has suggested that designing involves a
particular language that shapes a specific kind of thinking. From this point
of view, the language of design can be understood as a general cognitive
capacity shared by all. A form of thinking independent of a specific
professional activity.

Nigel Cross (2007) proposed that design could be understood as a third
area of human knowledge, on par with the sciences and the humanities;
central to this notion is the idea that to each area of human knowledge
corresponds a specific kind of language: Science (numerical), Humanities
(verbal), and Design (nonverbal). The author positions Design (with

a capital ‘D’) in the realm of material culture, a culture that “relies

not so much on verbal, numerical and literary modes of thinking and
communicating, but on nonverbal modes.” (p.28)

Material culture is the medium where designers operate, since design is
the activity that creates the artificial world, containing objects, technology,
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and interaction with things, and it is also the domain of the everyday use
of objects and their meaning (Krippendorff, 2006; Norman, 2013). This is
the professional culture of designers, and it is this medium that informs
their thinking, “designers are immersed in this material culture, and draw
upon it as the primary source of their thinking. Designers have the ability
both to ‘read’ and ‘write’ in this culture(...)” (Cross, 2007, p.26).

Cross states that design has been neglected as a third area of human
knowledge, and suggests that its terms should be adequately named and
articulated. Design, then, should be understood as the collected body

of experience, skill and understanding embodied in the arts of planning,
inventing, making and doing (Cross, 2007). This idea is founded on the
previous theoretical proposals of Archer (1979), in which the author
lamented that there was no word in English “equivalent to literacy and
numeracy, meaning the ability to understand, appreciate and value
those ideas which are expressed through the medium of making and
doing” (p.19) Archer also defined design broadly as the collected human
experience of material culture, placing it side by side with Science and the
Humanities as a third area of human activity.

Cross (2007) proceeds by comparing the sciences, the humanities, and
design according to the phenomenon of study, methods of enquiry, and
values of each of the three cultures (we summarised Cross’ comparison in
the table below).

THREE CULTURES OF HUMAN KNOWLEDGE

Sciences Humanities Design
PHENOMENA Human .
Natural world . Artificial world
OF STUDY experience
Contr.olled Analogy, Modelling,
experiment, .
METHODS P metaphor, pattern-formation,
classification, . .
. evaluation. synthesis.
analysis.
L ubjectivit Practicalit
Objectivity, S jectivity, . 2y
A . imagination, ingenuity,
VALUES rationality, .
. commitment, empathy,
neutrality, truth. . . .
justice. appropriateness.

Table 8: Comparing the three cultures of human knowledge (Cross, 2007).

The author calls for design to have its own inner coherence, similarly to
the other established areas of human endeavour, Cross seeks to identify
the fundamental principles that structure design as an intellectually
equivalent discipline to the sciences and humanities. According to the
author, there are four main ideas that make design a unique culture and
distinct area of human knowledge:
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(1) The central concern of design is the conception and realisation of
new things; (2) design encompasses the appreciation of ‘material culture’
and the application of the arts of planning, inventing, making, and doing;
(3) at the core of design is the language of ‘modelling’; it is possible to
develop students’ aptitudes in this language, equivalent to aptitudes in
the language of the sciences (numeracy) and the language of humanities
(literacy); and finally, (4) design has its own distinct things to know, ways
of knowing them, and ways of finding out about them.

One of the key aspects highlighted by Cross to establish design as a
coherent area of human enquiry is its language. According to the author,
modelling is the language’ of design. Traditional model representations
include the sketches and drawings of proposed design solutions. In

the previous chapter, we concentrated on modelling as the activity of
conceiving visual design representations. We will now discuss modelling
as the language of design.

MODELLING

The notion of modelling as a language of design comes from the work

of Archer (1979). The author proposes that “the way designers (...) form
images in their mind’s eye, manipulating and evaluating ideas before,
during and after externalising them, constitutes a cognitive system
comparable with, but different from, the verbal language system.” (p.18)
Archer is alluding to the idea of cognitive modelling we discussed in the
previous chapter; for the author, cognitive modelling is as fundamental to
thought and reasoning as is the human capacity for verbal language.

HUMANITIES

B —— m—

language

A
A

philosophy | performln? arts [

SCIENCE 2 £ DESIGN
A =
5 3

notation 3 @ modelling
2

Figure 6: Design as a third area of human knowledge (Archer, 1979)
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Previously, we concluded that the output of modelling were visual

design representations; and what is more, the act of creating these
representations (the concrete modelling) was integral to the formation of
images in the mind’s eye, in other words, concrete and cognitive modelling
formed a dialectical system, both feeding on each other’s output.

Cross uses a different terminology and refers to representation as the
manipulation of non-verbal codes “these codes translate ‘messages’ either
way between concrete objects and abstract requirements; they facilitate
the constructive, solution-focused thinking of the designer, in the

same way that other (e.g. verbal and numerical) codes facilitate analytic,
problem-focused thinking;” (Cross, 2007, p.27)

Therefore, cognitive modelling facilitates a constructive and solution-
focused mode of thinking, which are basic ways of thinking in design.
Similarly, as early as 1977, Eugene Ferguson (1916 - 2004), also suggested
that the non-verbal aspects of thought were crucial elements of the
creative thought of designers: “Much of the creative thought of the
designers of our technological world is non-verbal, not easily reducible to
words; its language is an object or a picture or a visual image in the mind.
(Ferguson, 1977, p.835)

The American engineer also addressed the comparison between design
(the author referred to design and technology in combination) and the
natural sciences and the humanities: “[t]his intellectual component of
technology, which is nonliterary and nonscientific, has been generally
unnoticed because its origins lie in art and not in science” (id, p.835)

The output of modelling is the creation of visual representations of

a design. Therefore, we can describe modelling as a visual language.
Therefore, instead of defining the language of design as something it is
not (‘non-verbal’), we propose that the language of design - i.e. modelling
- can be adequately described as a visual language.

THREE CULTURES OF HUMAN KNOWLEDGE

Sciences Humanities Design

LANGUAGE Numerical Verbal Visual

Table 9: Comparing the language of three cultures of human knowledge.

But is design language only a visual language? Or are there verbal aspects
embedded in the process of designing?
A VISUAL AND VERBAL DESIGN LANGUAGE

The comparison established in the table above suggests that designers are,
109



Design Conversations: An exploratory study of teacher and student interaction.

to a large extent, visual thinkers (Arnheim, 1997; Muller, 2001). However,
the understanding of ‘modelling’ as the language of design is not sufficient
to describe what designers do during the design process and the uses of
language within that process.

As we saw earlier, typical design problems are ill-structured, which means
the design process is fundamentally an explorative search for a design
solution. The exploration part is essential because there is no “ideal” or
unique project solution to a design problem, nor any algorithms that can
be applied; such as, for example, in a chess problem that regardless of how
complex it may be, has an optimal solution that can be derived within the
initial limits established by the problem.

In design this is not possible, the constraints of a design problem are
altered as the designer applies different frames in search for an adequate
problem-solution pair. Also, design deals with the creation of artefacts
(which means that the process of designing requires detailed visual
representations so that its production is possible,) and the exploration is

- to a large extent - a process of creation, re-creation, examination, and
analysis of visual representations. While the initial process is explorative
and somewhat unstructured, a designer, nevertheless, thinks things
through during the process of generating, developing, and evaluating
ideas. That is, the designer examines possible partial solutions, combines
parts and whole to ensure their coherence, as well as their adjustment
to the requirements and constraints of the problem. In other words, the
designer reasons, and this reasoning is informed, in no small degree, by
the visual representations of the design, which at the beginning of the
process are mainly sketches.

From this point of view, there is a consensus that during the design
process the designer is reasoning visually. The process requires that the
ideas in question are visually represented so that they can be reacted

to, reformulated, and refined or rejected. Especially when we consider
the dialectical interplay between concrete and cognitive modelling it has
become increasingly discernible (see the research of Goldschmidt [1991,
1994, 1995]; Purcell & Gero [1998]; Tversky [1999]; Suwa, Gero, & Purcell
[1998] or Verstijnen et al. [1998]) that designers use visual representations
and imagery to think.

It is clear that the human mind is cognitively equipped for visual
imagination (Arnheim, 1997; Ware, 2008) and designers seem to use this
capacity to good advantage when creating visual representations of the
design. As we have seen, the visual representations then elicit further
visual reasoning in a dialectical process of ‘discovering’ the (yet-to-exist)
artefact.
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However, when we consider the design process as a whole, then

this conception is not sufficient to fully grasp the role of language in
designing. The verbal dimension returns, and we are forced to consider

a combination of visual and verbal dimensions to have a full picture of
design language. Here, the work of Schon is again instrumental. The
author (in the study quoted below working with Glenn Wiggins) reinforces
the importance of words in the creation of meaning during designing:

In all this ‘seeing’, the designer not only visually registers information
but also constructs its meaning - identifies patterns and gives them
meanings beyond themselves. Words like ‘recognize’, ‘detect’, ‘discover’
and ‘appreciate’ denote variants of seeing, as do such terms as ‘seeing
that’, ‘seeing as’ and ‘seeing in. ((Schon & Wiggins, 1992, p.135)

Visual design representations have an important role to play as external
means of communication, that is, in the cases when the designer needs

to explain a technical aspect of the design, or when trying to persuade a
client of the adequacy of a solution,® but even these visual representations
benefit when complemented with words; furthermore, there is also the
dialogue the designer has with himself while designing, in fact, designing
can also be described as conversational:

A conversational interaction with the situation is taking place in
which drawings and ideas each have their role. Ideas are undoubtedly
processed through concepts described in words. These words

have enormous significance since they represent a complex set of
characteristics some of which may help the designer to see a way of
proceeding. The drawings appear to reveal problems and enable the
designer to see unsatisfactory situations. Together these two powerful
forces combine to make the very essence of design thinking. (Lawson,
2005, p.270)

In a study conducted with design students, Avidan & Goldschmidt (2013)
identified a correlation between a high final studio grade and students
that combined visual and verbal language during their process. Similar
results have suggested that verbal reasoning is advantageous for the
design process (Cikis & Ek, 2010; Oak, 2011) but, like Lloyd, Lawson, & Scott
(1995) observed, verbal language has a complementary role in the design

61 Concerning persuasion, Lawson (2004) describes an interesting example from one of the
interviews he conducted with expert designers: “When British Rail wanted to develop a
new design for their InterCity trains they invited a number of leading designers to submit
proposals. The winners were in fact Seymour,/Powell (...) The Seymour/Powell submission
was not based on drawings or traditional design documents. They simply explained
to British Rail that their design would be ‘heroic’ in the manner of the British Airways
Concorde and that it would once again make children want to become train drivers as in
early times. We can only imagine that such a description must have triggered childhood
memories in the minds of some senior British Rail executives, and that they carried with
them their own image of such a train.” (p.86)
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process, and words neither reveal nor elicit all design cognition.

It is also interesting to notice that in the structure of the design studio
proposed in chapter 2.1, the interactions between teacher and student
throughout the project are structured around a series of progressively
more formal verbal discussions of the design project. The student begins
by having a series of informal dialogues with the teacher (the desk
tutorials) and goes through reviews and presentations where she must
argue and reason about her project to her peers, to a jury, to a faculty
panel and so on.

Therefore, we conclude that words are also a part of design thinking. In
fact, words are likely to be significantly involved in all human thinking®
regardless of the discipline or specific occupation. To have a complete
picture of design language, we must combine the visual reasoning
described as modelling (Roberts, et al. 1992) which is the part of design
language that deals with the creation of visual representations of an
artefact, and explains how designers create and develop images in the
mind’s eye through a dialectic process between cognitive and concrete
modelling; but also the self-referential (i.e. referring to both the project
and the design process) verbal expressions that help to reformulate,
interpret, frame, and expand the understanding of a design situation.

In short, verbal language and visual representation are both expressions
of design thinking that interact with each other and have an impact on the
design process.

2.4.3 Donald schén’s language of design

The language of design, as Schon (1983) described it, entails a self-
referential verbal and visual language. It describes a language of design
that establishes a conversational dynamic between teacher and student
but also between both participants and the visual representations

of the design. Talking adds another layer of meaning to the design
representations. The teacher can interrogate the student, but can also ‘ask
questions’ or talk to the student’s drawing, the teacher does not “describe
what is already there on the paper but parallel the process by which he
makes what is there.” (p.102)

This ‘talking to the drawing’ is quite literal. In the descriptions of teacher-

62 Noam Chomsky’s theory of Universal Grammar (Chomsky, 1965) argues that language is
hard-wired into the brain and that there are common properties shared by all human
languages. The author’s thesis derives from the observation that there is a considerable
gap between the linguistic stimuli that children experience and the linguistic knowledge
they manage to develop. More recently, Steven Pinker (1994), arguing against the ‘blank
slate theory’ (that is, that people are born without any biological determined linguistic
structures) also argued that humans are born with an innate capacity for verbal language.
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student interaction Schén observed the teacher saying, for instance:

“The kindergarten might go over here... then you might carry the gallery
level through—and look down into here” (p.101)

“This is to scale? (...) what about north-south?” (p.105)

“Now in this direction, that being the gully and that the hill, that could
then be the bridge, which might generate an upper level which could drop
down two ways.” (p.108)

In the transcripts above, the teacher assigns functions to the design,
details solutions, and investigates the student’s drawings using his

verbal interjections to expand what the drawing represents, as well as

by sketching himself while speaking. These observations lead Schén to
describe design language as: “[d]rawing and talking are parallel ways of
designing, and together make up what I will call the language of designing.
The verbal and non-verbal dimensions are closely connected” (p.102)

Therefore, design language is self-referential (the object of attention of
design language is both the design and designing itself) and can have an
impact on the design process. On the other hand, it is also a description,
an expression, or a representation of the design process.

The language serves to reflect and also to reformulate the process, and

it can contribute to reframing the design situation. A discussion of the
design between teacher and student can have an impact on the design
project, and change the approach to the design process. In other words,
while designing, speaking can transform both the design concepts and the
concept of designing.

Schon’s concept of design language includes and combines visual and a
verbal dimension. It is a particularly useful framework for our research
since our object of study is fundamentally a conversation, a dialogue
between teacher and student. While the conversation may focus on
concrete visual representations (drawings and models), the medium is
inherently verbal.

It is this conception of language that we will use for our framework. We
will now proceed to expand on the concept of design language proposed
by Schon. This chapter will end with a model of the language of design
which describes its essential features.

2.4.4 A language of design

The idea of a language of design that we present here is based on Schon’s
proposal of a language of professional design practice (1983). The author
defined it as:
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The language of designing is a language for doing design, a language
game which [the teacher] models for [the student], displaying for
her the competences he would like her to acquire. But [the teacher’s]
discourse is also punctuated by parentheses in which he talks about
designing. (p.102)

According to Schon, the language of designing is twofold: on the one
hand it is a metalanguage in which the teacher is talking about the design
process - the language about designing; on the other hand, the teacher
also refers to specific elements of designing. The author describes the two
categories of design language in the following manner:

a) Meta-language: “These are examples of a language about designing, a
meta-language by means of which [the teacher] describes some features
of the process he is demonstrating and with which he introduces [the
student], however cursorily, to reflection on the action of designing”
(p.103)

b) Elements of design: “Elements of the language of designing can be
grouped into clusters (...) [t]hese design domains contain the names of
elements, features, relations, and actions, and of norms used to evaluate
problems, consequences, and implications. As he designs, [the teacher]
draws on a repertoire of design domains to fulfil a variety of constructive,
descriptive, and normative functions” (p.119)

From this point onwards we are elaborating on what Schén proposed and
expanding on his definitions. Schén defined design language only until

it was useful for his investigation of the ideas of reflection-in-action. On
the contrary, we are taking design language as a central concept for our
thesis; as such, we need a more clear and stable definition and a clearer
description of its features and overall structure.

Schon identified two categories of design language but offered tentative
descriptions of each one. Therefore, we propose a slightly different
terminology to describe each aspect of design language; and an initial
understanding of the language of design as a kind of discourse that is
twofold (see table below):

LANGUAGE OF DESIGN

Meta-design discourse (MDD)  Design grammar (DG)

Reflection on the action

of designing Design domains

Reflection in the action

of designing Elements of design

Table 10: Language of design.
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Let us now consider each of these two aspects in detail starting with
design grammar.

2.4.5 Design grammar

DESIGN ELEMENTS

We adopted the term design grammar because, while language is a
highly complex system of human communication, grammar presupposes
a narrower focus on structure, rules, syntax and the combination of
different elements to form a larger whole.

Therefore, we define design grammar as the design elements that
constitute the parts of a design. In other words, design grammar can

be understood as the elements used to design, that is, the parts and
relationships between them, that are synthesised in the form®(understood
as a unified structure of parts) of an artefact.

Note that, ‘design grammar’ is not a synonym of ‘design domains’. Design
grammar is a verbal reference to a design element spoken during a review
of a design project, that is, the reference is integrated in the context of
discussing a design project. That is, design grammar is a part of design
language, not a set of elements external to the context of the discourse.

Another way to understand it is: design elements are like musical notes;
musical notes are always the same and only acquire musical expression
when played within a musical piece. Furthermore, the same note acquires
different senses, colourings, emotions, and significance when placed in a
different sequence of chords or harmonic structure. A single note isolated
from a musical context is meaningless. The same goes for design grammar
categories which refer to the elements (the notes) that are combined in a
specific design (the musical composition).

Design grammar is then a type of discourse that is contingent on the
conversations that unfold during the act of designing, in other words, it is
not separate from the context in which it is spoken.

DESIGN DOMAINS

As Schon stated, design elements can be clustered into domains. Let us
take the example of the Eames lounge chair. The chair combines wood,

63 It is important to distinguish betwe a of shape, which is the outline, contour or
external surface of an object, and form. Form is a broader and harder to define concept.
Arnheim (2004) adopted the formulation ‘form is the visual shape of content' (p.96), thus
proposing that form is a visual entity connected with the actual materialised shape of an
object. According to Arnheim, form is a mental construct, employed when referring to
essential (immaterial) qualities of an object, whereas shape is better used to describe an
object’s actual physical appearance.
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leather, and metal to form its design. Wood, leather, and metal are design
elements that can be clustered in the domain of materials; however, note
that this categorisation is context dependent, so for instance, if we refer
to how wood is moulded to form the shape of the back, then we are in the
domain of technology.

We can refer to design domains independently and without the context
of a design project, but in those cases, we are not talking about design
grammar; for instance, if we consider a lecture about the general
structural capabilities of plywood. It is a different case when we refer to
the specific role plywood plays in the shaping of the chair’s form. In the
latter case, plywood takes on a more specific meaning (a more designerly
meaning), because the technological aspects of plywood (its advantages
and disadvantages as a design material) become interconnected with the
product’s overall aesthetic, function, contrast with other materials (in this
case, leather) and so on.

Figure 7: Lounge Chair and Ottoman by Charles Eames (1955) Source: Wikipedia Commons

This is to say that there is no direct mapping of a list of design domains
to a list of design grammar categories. It is the context of the design
project that determines which design domains are relevant. Therefore, a
description of design grammar categories should remain broad and be
accommodating to different projects.
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Design Grammar categories®

To suggest a list of design grammar categories we take as a point of
departure the general domains suggested in Schon’s case study which are
listed below:

DESIGN DOMAINS

Domain Definition Context
Functions of building or components, uses and .
Program P Extrinsic
specifications.
Sitting Features elements, relations of the building site. Extrinsic
Building o L
Elements Components of buildings. Intrinsic
Organisation . . .
Relations of spaces with one another. Intrinsic
of space
h t isation of .
Form S ape, geometry, organisation of space, Intrinsic
experience of movement through space.
Structure Structures, technologies, and processes used Intrinsic
/technology in buildings.
Magnitudes of buildings and elements in relation L
Scale Intrinsic
to one another.
Building Kind of building. Intrinsic
character
Reference to other kinds of buildings, styles, or .
Precedent R gs, styles, Extrinsic
architectural modes.
Representation Languages §nd notations by which elements of Extrinsic
other domains are represented.
. Context of interaction between designer .
Explanation Extrinsic

and others.

Table 11: Language of design.

Schoén’s categories are influenced by the studio context he observed.

The domains that the author enumerated are connected with typical
architectural categories. It is expected that different design disciplines
will reference different domains. We will alter Schon’s list to make it more
applicable to product design,® while aiming to keep the categorisation as

64 A thorough discussion of some of the aspects we include in design domains would take
several theses to accomplish: for instance ‘form) ‘function’, or ‘sustainability. We provide
a short description and assume the straightforward definition of these terms and take
them in the sense of how they apply either to being a part of the form or the context of an
artefact.

65 It is important to clarify what we mean by ‘product design' This categorisation can be
confusing because in practice the terms industrial and product design are often used
interchangeably. This is unsurprising since both terms cover the same spectrum of
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broad as possible.

A first analysis of the domains listed by Schon revealed that some of
them correspond to intrinsic properties of the artefact while others

are contextual. The column labelled ‘context’ is an addition we made to
Schon’s description that distinguishes between both. This distinction will
be our first categorisation. Therefore, we propose that design grammar
includes intrinsic and extrinsic elements:

Intrinsic elements are elements that the designer can control and directly
contribute to the form of an artefact. These are related to the concrete
form (the shape) of the artefact.

Extrinsic elements of an artefact are out of the direct control of the
designer. That is, they refer to broader aspects such as social and cultural
aspects, or history, but that can still influence the designer’s decisions and
the overall artefact configuration.

DESIGN GRAMMAR

Domain Sub-domain

INTRINSIC

Basic geometry

Form Attributes

Composition

Purpose

Function Usability

Fruition

Materials

Structure

Materialisation Operation

Configuration

System

object possibilities (for instance furniture, electronic appliances, or tableware.) However,
contemporary design practice includes designers who - while following the same process
and emphasis on reproducibility - tend not to work with mass-production of goods;
instead, they focus on a more personalised approach to the design process, with more
limited production quantities, while working closely with either craft-based workshops

or small factories. Therefore, the term product design seems to capture a wider range of
activity ranging from mass-production to lower production amounts.
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DESIGN GRAMMAR

Ergonomics

User requirements

Human-factors
Cost

Sustainability

Connotation

Communication

Denotation
EXTRINSIC

Representation
Program
Context of use

Part
Artefact

Type
Precedent

Table 12: Design Grammar categories.

The intrinsic elements include form, function, materialisation, human
factors, and communication; while the extrinsic elements encompass:
Representation, program, the context of use, artefact, and precedent. Let
us now consider each category more closely.

I. Intrinsic elements

1. Form® is the visual shape of content (Arnheim, 2004). It is divided into
three sub-categories.

1.1 Basic geometry: these are the primary geometric form generators
(point, line and plane) the combination of these elements results
in the creation of volume (positive and negative space), and
fundamental geometric figures (regular solids such as a cube).

1.2 Attributes of form: texture, value (light-dark), type of shape
(regular, angular, rounded) and colour.

1.3 Composition: concerns the aspects of composition, structure
and spatial organisation. These principles address the visual
relationships between different parts, between parts and whole,
and further explores the transition between 2 and 3 dimensions.

2. Function is a crucial aspect of design, it means how well an artefact
performs or executes its intended purposes. It is subdivided into:

1975; Muller, 2001).
119



Design Conversations: An exploratory study of teacher and student interaction.

2.1 Purpose: what needs the artefact is intended to fulfil.
2.2 Usability: the ability to be used, how easy it is to use.

2.3 Fruition: in the sense of enjoyment, or of having a pleasurable
possession.

3. Materialisation: refers to aspects concerning the actual physical
materialisation of an object; these include:

3.1 Materials and their characteristics: meaning the manufacturing
technologies, available tools, and machinery necessary for the
conception of the artefact.

3.2 Operation: How the artefact works, that is, the action of
functioning or the fact of being active or in effect.

3.2 Structure: the arrangement of and relations between the parts or
elements of the artefact; a structure can be dynamic or static, it
balances forces and equilibrium.

3.4 Configuration: The precise geometric solutions and concrete
dimensioning of an artefact.

3.5 System: The combination of product, services, processes,
required to make an artefact work, to fulfil its function.

4. Human factors: these refer to specific requirements that constrain the
artefact. These factors are entwined with the category of function. The
main difference is that functionality deals with more subjective aspects of
the interaction between artefact and user, while human factors are more
precise and objective features such as height or age for example.

4.1 Ergonomics: Ergonomics studies the physical requirements of
the human body; it features anthropometric data that details
the average dimensions of the human body, and an attempt to
optimise common bodily positions while sitting, driving, typing at
a computer, working in factories, and so on (Tilley & Associates,
2002).

4.2 User requirements: specific user requests, wishes, or demands.

4.3 Economic factors: the cost.

4.4 Sustainability: the capacity of the designed artefact to have a
low impact on the overall ecological /sociological /economical
context”. And the extent to which the designing behind the
artefact is resource efficient and durable.

67 We use the term sustainability in the strict sense we refer; there is a vast literature (see, fo
instance, [Fry, 1999; Manzini & Jegou, 2003; Papanek, 1972]) on sustainability and design,
the extent of which could not be reasonably covered in the context of our thesis.
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5. Communication: refers to the artefact as part of the built environment
and material culture; it concerns the implications of understanding an
object as a sign, that is, the meaning(s) it conveys in a communication
process. Design generates the artificial material reality, satisfying practical
functions and technical performance are only a part of that reality, a
design product also deals with connotations (Fiske, 2010).

5.1 Denotation is the literal and immediate meanings of an artefact.
For instance, when seeing a chair, one perceives its meaning as
an object for people to sit on.

5.2 Connotation: are the suggested and subjective meanings
that emerge from the interaction with a social and cultural
context; keeping with the same example, a throne has different
connotations (power, tradition, heredity) than a bar stool
(drinking, fun, socialising.)

II Extrinsic elements

Program: the briefing, the client’s goals, the objectives, and the
constraints of the design problem.

The context of use: whether the artefact’s use takes place indoor or
outdoor, in a private home, an office, a public square, and so on.

Artefact: what type of artefact it is (e.g. a piece of furniture, or a vehicle)
or a reference to a specific part of a larger whole (e.g. a tabletop or a car-
door).

Precedent: a reference to past or contemporary examples of similar
objects.

Representation: the domain® of sketching and model making.

2.4.6 Meta-design discourse

Meta-design discourse (MDD) is an expression of reflection on designing.
It occurs when the teacher or student stop a conversation to consider the
action of designing itself. It is an interruption from the immersion in the
design process, to consider a reflection on the designing that is taking
place.

It is a shift in perspective from working on the design to ponder on the
designing. This type of discourse ‘breaks the fourth wall’ (Adams, Forin,
Chua, & Radcliffe, 2014) and result in possible teaching moments about
designing; it pauses and focuses the attention on the unfolding of the

of modelling which we have discussed in detail previously.
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process, the mechanics, the thought processes, the decision-making. A
pause for consideration of the process of designing, as it unfolds, but it
could address past or future design activity as well.

Both participants can use meta-design discourse. The student may
spontaneously start reflecting on her design process, and the teacher can
elaborate on the student’s design process. Also, the teacher can also refer
to his demonstrations of designing to explain, to make visible, to make
explicit. So for the teacher, MDD has the double role of either referring to
his design process or the student’s.

Meta-design discourse is a pause to reflect, in other words, it removes the
teacher or student from the emersion on the activity of designing. Since
meta-design discourse refers to the activity of designing, a consideration
of design activity is relevant here.

Design activities

Dorst and Lawson (2009) proposed a summary of typical design activities.
These are general descriptions of what a designer does while designing.
These actions define wide-ranging cognitive processes. More precise
categories would fragment into dozens or perhaps hundreds of tiny bits
of design activity. Cognitive categories, on the other hand, describe more
generally applicable forms of thinking.

The descriptions the authors propose are broad enough to fit the purpose
of our research. Furthermore, by using the proposed design activities for
our analysis, we participate in the ongoing design research discussion.

It would be meaningless to come up with different names that would
describe approximately the same thing. Therefore, we contribute to stable
terminology use in design research.

CORE DESIGN ACTIVITIES

The authors proposed five core design activities: formulating,
representing, moving, evaluating, and managing. We will examine each
one and point out any alterations in terminology.

Reformulating — We have adapted and slightly changed the definition
proposed by Dorst (2010). The author stated that “[w]ithin ‘formulating’,
the key activities are the identifying of the key issues in a problem arena
and the framing of these in a new and original manner.” (p.133)

As we have seen in chapter 1, it is often the case that the initial constraints
of a design situation can be altered during the process right up to the
final stages of the project. This reformulation of the initial premises of

the design problem occurs when designers adopt a new frame. they do

so in light of a solution or partial solution. The problem and solution
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co-evolve. It is a process, a process of formulating initial constraints and
reformulating them as the project unfolds and solutions begin to appear.

Therefore, we think the term reformulating better encapsulates the
ongoing activity of framing the design situation.

Representing — designers use multiple visualisation techniques and
sketching occupies a standout position within these. We could also apply
the term modelling, but since we have seen how modelling can also be
used to describe a language of design, we will keep with the proposed
terminology.

Moving — A design move is a step, an act, or an operation that transforms
the design situation relative to the state in which it was before the move
(Goldschmidt, 2013). A sequence of design moves constitutes a search
process that combines partial solutions and problem constraints to form
a synthesis. Synthesis is not reached in one go in a eureka moment, but
rather as a part of an ongoing process of design moves.

Evaluating — An evaluation serves to keep a design project on track. As

a design project unfolds, there are continuous evaluating moments. We
expand this idea of constant evaluation of the state of the project to

also include evaluation of the design process as well. Designers often

find themselves stuck in their process, or lost in unimportant tasks and
errands, and therefore pause and reflect on the state of their work. Project
development is dependent on the design process, so an evaluation of both
is necessary.

Managing — Managing is the activity of planning and controlling

the design project; this means consideration of schedules, deadlines,
coordination of design team (when applicable), budget, and making sure
the project is running on time.

These five core design activities are not sequential, and not hermetic nor
definite. For instance, a designer can represent a partial solution, which
leads to a reformulation of the initial constraints, which in turn creates

a new frame, if adopted it represents a ‘move’ in the process which has

to be evaluated. There is constant iteration between these activities.

But of course, it is worth keeping them because they describe different
activities and help illustrate how the process unfolds. The primary issue
is acknowledging they are discrete but interconnected. We expect to find
instances where these activities are reflected upon in close connection to
each other.
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2.4.7 Design language model

DESIGN LANGUAGE

Meta-design discourse  Design grammar

Reformulating INTRINSIC EXTRINSIC

Representing Form Program

Moving Function Context of use

Evaluating Materialisation Artefact (type & parts)

Managing Human Factors Precedent
Communication Representation

Table 13: Design Language Model.

2.5 Design Studio model

In this section, we present a summary of the models and definitions

that structure the theoretical framework of the thesis. The diagrams

and definitions are fully detailed in the context of each chapter where
they can be understood in full. The framework’s purpose is to serve as an
observational lens for the analysis of the empirical studies.

2.5.1 Types of design conversations

The taxonomy of design conversations corresponds to the overall
conditions that frame the dialogue between teacher and student in the
design studio. It is the first level of analysis and corresponds to a broader
perspective.

The types of design conversations vary according to the following axis:

Informal - formal,
Formative — evaluative;
Private - public;

Other factors that have an impact on the design conversations are the
project stages; if the meeting occurs in the context of an individual
interaction or small groups; if there are any deliverables expected; and
finally if the conversations take place anytime or at a specific milestone in
the project development.
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Desk Desk : Group Group Group
tutorial crit Review tutorial crit review
Informal Semi Semi Semi Semif
Informal Informal
Formal formal formal formal formal
When Anytime Anytime Milestones  Anytime Anytime Milestones
Formative . Formative Evaluative/ . Formative/  Evaluative /
. Formative . . Formative . .
Evaluative /evaluative  formative evaluative  formative
izgﬂ? Private Private Semi-private Semi-public Semi-public = Semi-public
Individual L L L
Group Individual Individual Individual Small group Small group Small group
Deliverables No No Yes No No Yes

Table 14: Taxonomy of design conversations

2.5.2 Format of design conversations

The format of design conversations (see figure 5) is the second level of
analysis; here we are referring to the actual dynamics of the teacher-
student dialogue. Design conversations are the instances of one-on-one
dialogue between a teacher and a student while presenting, reviewing,
or working on a design project. The format of a design conversation

is a dialogue mediated by visual design representations. Visual design
representations are the outcome of the teacher or student’s modelling.

VISUAL DESIGN REPRESENTATIONS

Two-dimensional Three-dimensional

Sketches Drawings Models Prototypes

Table 15: Taxonomy of Visual Design Representations (Pei et al., 2011)

2.5.3 Design language

The final level of analysis corresponds to the content of design
conversations. We consider design language to be the adequate unit of
analysis of teacher and student interactions in the design studio.

Design language is the visual or verbal expression of the design process
used by teacher or student during a design conversation. The language of
design is a language of practice since a design conversation takes place in
the context of working, presenting, or reviewing the student’s project. The
language of design is twofold,; it can refer to elements of design (design
grammar) or to the process of designing (meta-design discourse).
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The language of design is embedded in the format of design conversations.
If the design studio established the overall pedagogical context, and
design conversations described the format of teacher-student interaction,
then the language of design model enables us to examine the content of
the dialogue between teacher and student in the design studio.

The language of design expresses aspects of the activity of designing as
it unfolds. Since learning how to design is the primary objective of design
education it follows that by analysing the language we should uncover
(part of) the educational process.

DESIGN GRAMMAR

We adopted the term design grammar because, while language is a
highly complex system of human communication, grammar presupposes
a narrower focus on structure, rules, syntax and the combination of
different elements to form a larger whole.

Therefore, we define design grammar as the specific elements of the
design domains that constitute the several parts of a whole design.
Design grammar can be understood as the elements used to design, that
is, the parts and relationships between them, that are synthesised in the
form%(understood as a unified structure of parts) of an artefact.

Note that, ‘design grammar’ is not synonym with ‘design domains’ Design
grammar is a verbal reference to a design element spoken during a review
of a design project, that is, the reference is integrated in the context of
discussing a design project. Design grammar is a part of design language,
not a set of elements external to the context of the discourse.

Design grammar is a type of discourse that is contingent on the
conversations that unfold during the act of designing; it is not separate
from the context in which it is spoken.

META-DESIGN DISCOURSE

Meta-design discourse (MDD) is an expression of reflection on designing.
It occurs when a teacher or student stop a conversation to consider the
action of designing itself. It is an interruption from the immersion in the
design process, to consider a reflection on the designing that is taking
place.

69 It is important to distinguish between the idea of shape, which is the outline, contour or
external surface of an object, and form. Form is a broader and harder to define concept.
Arnheim (2004) adopted the formulation ‘form is the visual shape of content' (p.96), thus
proposing that form is a visual entity connected with the actual materialised shape of an
object. According to Arnheim, form is a mental construct, employed when referring to the
essential (immaterial) qualities of an object, whereas shape is better used to describe an
object's physical appearance.
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2.5.4 Design studio model

The design studio model summarises the essential features of each level of
analysis:

DESIGN STUDIO MODEL

1. Design studio

Desk Desk Desk Group Group  Group
tutorial crit review tutorial crit review

2. Design conversations

Teacher — VDR — Student

3. Design language

Design Meta-design
grammar discourse

Table 16: Design Studio Model.
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Design Conversations: An exploratory study of teacher and student interaction.

3.1 Introduction

In this part of the thesis, we present a series of four case studies
conducted in the real context of design studio settings. The case studies
are the empirical side of the theoretical exploration we introduced in
chapter 2. We concluded chapter 2 with a description of the defining
features that make up the setting of teacher-student interactions in a
design studio. The configuration we described established the guidelines
that were used to conduct the studio observations and analysis™.

3.1.1 Case studies overview

The case studies cover different course years (table below) and four
different teacher/student pairs. All the case studies reflect a real design
studio environment, that is, the author had no influence whatsoever on
the conditions of the classes observed. The objective was to delve into
an actual design studio setting and impartially observe teacher-student
interactions as they naturally occurred.

CASE STUDIES OVERVIEW

Year Course Project Participants
CASE 2 year Ambient Subway station Grace (teacher)
sTupy 1 undergraduate  Design Y Dylan (student)

N Signs, patterns,
CASE 1t year Product Ella (teacher)
. and 3D .
sTuDY 2 undergraduate  Design Janis (student)
structures.

CASE 1t year Product Tram Albert (teacher)
STUDY 3 master Design Paul (student)
CASE 1t year Product Tram Robert (teacher)
sTuDyY 4 master Design Patti (student)

Table 17: Case studies overview.

The first two case studies concern undergraduate design students, while
the final two focus on graduate design students. Case study 1 presents
several interactions between one 2" year student and his teacher during
two design studio sessions; the briefing is very open, and the student

is encouraged to explore light and colour as essential elements in the
overall atmosphere of a space. In the second case, we follow two design
conversations between a teacher and a student during a 1 year studio
session. The briefing proposes an abstract exploration of a graphical sign

70 The analysis went through succes analysis. Some of the preliminary results
were presented at design conferences (Ferreira, Christiaans, & Almendra, 2011; Ferreira &
Christiaans, 2012, 2013).
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as a constructive module (in both two and three dimensions). The third
and fourth case studies were done in a course which is conducted by two
different teachers; the teachers are not present at the same time during
the sessions. Both cases present one extended interaction with one
student and one teacher as they work on the project of a new city tram.

The bulk of the chapter is composed of the case study reports. Each
report closes with a conclusion; as the studies progress we build on the
previous conclusions and use this section to compare the findings.

3.1.2 Methodological approach

In this section, we present the methodology used for the empirical studies
that support this research. The principal method applied was the case
study; there are several ways to conduct case studies and to analyse the
data that results from the direct observation of phenomena. As we will see,
to produce the best possible results it is crucial to adapt the case study
methodology to the object of study.

Our approach was based on the general case study methodology, which
we adapted to the specific conditions of our object of study. It was
necessary to consider the specificity of the design studio setting when
we designed our research methodology. It can be misleading to apply
research methodologies directly to design activity without taking into
account what is particular about design; the practice of design education
has relevant features (specified in chapters 1 and 2) that should be taken
into consideration when moving to the field. Therefore, we developed a
method of observation and analysis that allowed some flexibility for our
research procedures.

To put this observational and analysis framework together implied some
trial and error. The methods used in the verbal analysis went through
several moments of refinement; this process was time-consuming but
necessary. As it was previously described, the design studio setting is
currently understudied, an exploratory investigation requires some
methodological flexibility to produce useful results, and the rush to obtain
results from observation may compromise the study’s potential.

In this way, to obtain some flexibility but at the same time having a stable
structure from which to depart, we arrived at a research design divided
into the following three phases: data collection, creating the database, and
database analysis.
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CASE STUDY RESEARCH DESIGN

Phases Procedures
1. Data Field observations
collection Audio recordings

Transcription
Translation
Development of analysis table

2. Creating
the database

3. Database Conversation analysis
analysis Grounded theory

Table 18: Case study research design.

This tripartite structure allowed us to gain time and have some stability
in research. The idea is that the first two phases can be planned and run
according to the research schedule; the resulting database can then be
analysed and re-analysed repeatedly. Isolating the analysis phase allowed
us to have the time to experiment with different approaches to examine
the data and study it carefully.

As explained in the first chapter, our general research design was

based on some pre-assumptions and research approaches. Given

the underdetermined state of the design studio setting, to apply a
predetermined framework of analysis seemed premature. As such, during
the phase of analysis, we continually compared our observations with
what we found in the literature review. The process was dialectical, and it
is part of the research design that these two activities (data analysis and
developing the theoretical framework) emerge in parallel, one feeding the
other.

Next, we will detail the specific methods and procedures applied. Also, we
will include a discussion of the case study as a research method used in
the study of design activity, including particular difficulties inherent to
the studio setting. Then, we elaborate on the set of methods, procedures,
and analysis used in our empirical observations. The methodology we
described here was consistently used for all the case studies.

3.2 Methods

In this section, we describe the methods applied to conduct and analyse
the case studies. The set of methods, approach, and procedures apply
to all the case studies (1 through 4), and therefore the methodology is
presented as a whole in this section. However, before each case study,
we will present the background of the study and highlight any relevant
contextual particularities as well as any variation of the methods used.
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The empirical work is based on the application of the case-study
methodology. Before elaborating on the specific methods employed in this
research, we will consider the applicability of the case study methodology
in design research.

3.2.1 The applicability of case study methodology in design research

Case study methodology seems to be particularly useful for the goals we
aim to achieve with this research. Has we have seen in the first chapter,
the design studio - and teacher-student interaction in particular - still
lack consistent and empirically based description, understanding, and
explaining. The purpose of the case studies we conducted was to arrive at
a better characterization and understanding of this setting; by doing so,
we hope we can also contribute to explain it better.

Case studies provide the opportunity to engage with the real context of
any particular phenomena. In his introduction to case study methodology,
Tellis (1997b) states that the “[c]ase study can be seen to satisfy the

three tenets of the qualitative method: describing, understanding, and
explaining.” (p.3)

The applicability of the case study methodology in design research has
been addressed by Breslin and Buchanan (2008); the authors argue for
the validity and applicability of the case study methodology in design;
in the authors’ own words: “[c]ase studies are a useful tool for research
and teaching that focus on the transition between theory and practice.
The format has been widely used in other disciplines, and it can be used
effectively in design”. (p.36)

Breslin and Buchanan’s reflections are centred mostly on the use of case
studies as an alternative way to teach students how to design: “[the
case studies] cannot tell what decisions should be made, but they can
connect the student to social phenomena, real-life experience, and
existential situations in a way that helps to sharpen thinking and inform
decision-making”” (p.37) However, the authors also observe that despite its
potential as a research method, case studies have seen little use in design
research, perhaps because of the indeterminacy of the design process:
“while most design processes follow a similar pattern, they are subject to
many variations in practice, based on personal idiosyncrasies as well as
differences of circumstance and product type.” (p.37)

The quotation above highlights an important aspect: designing is not a

repeatable activity; that is, while the use of heuristics over time might

eventually result in a particular way of doing, this form of doing is still

idiosyncratic of a specific individual or team. Furthermore, there is

the issue of the extent to which a set of particular heuristics can be

formalised and transmitted to others. Building on Breslin and Buchanan’s
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reflection, we argue that it is precisely because design is a contextual
dependent activity (Dorst, 2010), which is to say, designing is unique
and seldom repeatable, that the case study is relevant for the study of
designing. The point of the case study methodology is precisely to delve
into specific phenomena in its real context and proceed to examine it
thoroughly.

This principle holds for the study of design education as well. We have
established the pre-assumption that design instruction is fundamentally
the teaching of design practice. In other words, designing is an integral
part of what takes place during design education, as such, the issues
related to the uniqueness of designing are expected to be present in the
design studio educational setting.

Therefore, from the observation of particular instances in the form of case
studies we expect to uncover part of what is universal about the practice
of design education. Indeed, teachers have different teaching styles, and
students will vary in how they learn to design as well, but underneath
these variables, there is a standard structure to the teaching/learning
process of design. Note that, unpredictable as it may be, teacher-student
interactions take place on a common setting constituted by the same
actors (teacher and student) engaging in the same activity (designing)
using the same medium (visual design representations) for the same
purpose (the teaching and learning of how to design through practice.)

THE DESIGN STUDIO SETTING — CONSTRAINTS, COMPLICATIONS, AND CHALLENGES.

The design studio setting has defining characteristics that hinder
observations and data collection.

First of all, the design studio is a private working space, that is, while
physical access might not be difficult (in general there are no closed doors
in a design studio) the design studio, besides being a physical space, is
also a social community (Dannels, 2005), it is, in short, a place where
students spend the majority of their time together. Thus, the researcher is
inevitably an outsider. To what extent our presence in the studio affected
the participants is difficult to determine.

To mitigate this, we sought to collect data subtly, which meant we decided
not to use video recording. Furthermore, we never interrupted nor

talked with the students and tried to remain, as much as possible, in the
background.

Another difficulty concerns the collection of audio and visual data. The
data collection was conducted by one researcher; the method was

to shadow the teacher as he wandered around the studio space. The
researcher had to pay attention and take notes while making sure the
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audio was being captured. Thus, visual design representations (such as
sketches) were hard to photograph; it is troublesome to keep a distant, in
the background, non-interventionist role and still be able to collect data
on visual design representations.

In short, one-on-one interactions are particularly hard to observe; the
researcher is invading a setting where a considerable amount of privacy is
one of its distinguishing features. If at first, our presence in the studio was
little more than a quaint novelty, there were moments when it was clear
that the teacher and student preferred to be undisturbed and engage
privately.

3.2.2 Case study methodology

There is a consensus regarding Robert K. Yin's Case Study Research: Design
and Methods™ (2008) as the template for case-study methodology. The
author describes the procedures to follow to obtain the highest quality
results from using the case study method. Complementarily, we have

also consulted the encyclopedia of case study research (Mills, Eurepos,

& Wiebe, 2010)0, as well as Tellis’s twofold explanation of Robert Yin's
approach (Tellis, 1997a, 1997b)a.

Yin’s work is founded on the principle that “the case study method allows
investigators to retain the holistic and meaningful characteristics of
real-life events” (2008, p.61) This principle aligns with our objective of
establishing this thesis on a foundation of real-life empirical data. In more
detail, Yin compares the case study with other research methods (such

as experiments or surveys) and concludes that the case study is relevant
when: (1) the type of questions being asked are ‘how’ and ‘why’ (instead of
what, where, or ‘how many’); (2) when the researcher has no control over
the behavioural events and (3) when the events are contemporary (instead
of historical).

3

As a definition, the author proposes that the case study is an empirical
inquiry that “investigates a contemporary phenomenon in depth and
within its real-life context, especially when the boundaries between
phenomenon and context are not clearly evident.” (p.111) In other words,

a case study is particularly applicable when trying to explore and
understand a real-life phenomenon in depth, especially in those cases
when it is difficult to separate the phenomenon from its context, as is the
case of the design studio.

The object of study of our research - teacher-student interactions in a
design studio setting -~ requires an immersion in the real-life context

we consulted.
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where it occurs. Therefore, Yin's views appear to be particularly applicable.
Of course, it would be possible to isolate one teacher and one student and
develop a research experiment around their interaction; however, it is

our view that to fully understand teacher-student interaction we need to
examine it in its natural context.

TYPES OF CASE STUDIES

According to Yin, there are three general case study approaches, which
are (1) exploratory, (2) explanatory, and (3) descriptive case studies.

Explanatory cases are aimed at establishing causal links, these cases are
suitable when trying to answer ‘who’ or ‘what’ type of questions and the
complexity of the context means that using a survey or experimental
strategy would not be advisable.

Exploratory case studies are implemented to examine situations in
which the phenomenon being observed is open-ended and thus has no
clear outcomes; as an example, Baxter & Jack (2008) present the case
of an observational study of a nurse-patient relationship as a typical
case of exploratory case-study. Also, exploratory case studies are often
conducted in exploratory stages of research.

Finally, a descriptive case study is conducted to describe a phenomenon
and the real-life context in which it occurred. This type of case study
requires that a framework of the study and a theoretical description of the
phenomenon be developed a priori.

After establishing these differences, Yin warns that “the clarification does
not imply that the boundaries between the methods—or the occasions
when each is to be used—are always sharp. Even though each method has
its distinctive characteristics, there are large overlaps among them. (p.72)
This is certainly the case with our research. While we think an explanatory
approach would not be entirely adequate, it seems clear that in the case
studies we report, the purpose should be both exploratory and descriptive.

PROCEDURES AND COMPONENTS OF A CASE STUDY

Yin also encourages the development of a sequence of multiple case
studies examining the same phenomenon, an approach that enables the
researcher to explore differences and similarities between cases, thus
facilitating comparisons and predictability. In our research, we conducted
four case studies (comprising four different teacher-student pairs) which
build on each other and allow the establishment of comparisons between
results.

Included in Yin's work is a general case study methodology that consists of
a proposed sequence of procedures and a description of its components.
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Regarding the procedures, Yin (2008) offers a methodology divided

into four stages: (1) Design the case study, (2) Conduct the case study,

(3) Analyse the case study evidence, and (4) Develop the conclusions,
recommendations and implications. As for the components, a case study
should include the following components:

1. The study’s questions,

2. Its propositions, if any,

3. Its unit(s) of analysis,

4. The logic linking the data to the propositions, and
5. The criteria for interpreting the findings

Next, we will detail how this general framework was applied in the field.

3.2.3 Methods and procedure

The methods used to conduct the case studies are divided into three
phases: (1) data collection, (2) database development, and (3) database
analysis. The data collection phase was conducted by one researcher (the
author of this thesis), while database development and analysis was done
together with the research supervisors.

DATA COLLECTION

The first phase concerns the field observation conducted in a design
studio setting. The observations are composed of the audio-recording of
the individual conversations between teacher and students, note-taking,
and visual records of the sketches, drawings, or models that were part
of the interactions. During this stage the sessions are recorded from
beginning to end, that is, we do not select a teacher-student pair before
conducting the observation of a complete studio session.

Some of the observed sessions lasted several hours. Therefore it was
impractical to transcribe them in their entirety. Having anticipated this,
we made notes during the observations about the interactions that had
more potential for analysis (longer and uninterrupted conversations
between teacher and student, or a sequence of short interactions
between the same student and the teacher.)

The researcher was equipped with an audio-recorder, a notebook, and
a digital photographic camera. The observations were meant to be as
unobtrusive as possible; we used a small audio-recorder to record the
teacher/student conversations, and there were no direct interventions
from the researcher.

The observations proceeded as such: the researcher followed the

teacher as he moved around the classroom, either addressing or being

approached by the students while they worked on their projects. During
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the sessions, the audio-recorder was always on, therefore releasing the
researcher’s hands for note-taking or taking pictures. In order not to lose
track of the proceedings we assigned an individual code for each student
and used it to mark the time of the interactions and any observations or
notes we considered relevant.

DATABASE DEVELOPMENT

The second phase consists of creating a database for analysis. This stage is
crucial to convert the collected data into a format that facilitates analysis.

The database was created following a sequence of steps: in the first step,
the research team listened to the recordings together and went through
the field notes of the researcher that conducted the observations, the
team then selected the teacher-student conversation (or sequence of
conversations) to be analysed. To choose the teacher-student discussion
that would be examined, we considered the following criteria:

1. Sequentiality: a sequence of interactions between the same student and
teacher allow us to examine how the project evolves from conversation to
conversation, and how (or if) the student builds on what was said before.
A series of interactions adds more layers for interpretation, with each
conversation adding depth to the teacher-student dialogue.

Alternatively, if there is no sequence of interactions, we can consider:

2. Duration: a long span of a single uninterrupted dialogue has a similar
potential to a sequence of shorter interactions. If teacher and student
engage in a lengthy conversation, it is expected that the project might
evolve, that both parties might build on each other’s input, and a rich and
complex dialogue can unfold.

Of course, these criteria are not mutually exclusive. A sequence of
extended interactions would, naturally, be ideal; but it is not likely that
that is a common occurrence (considering the number of students
per class and time limitations). One final criterion is more technical
and concerns the quality of the recorded data since a sequence of
conversations (or a long one) is only useful if we can analyse the data.

After the research team selected the teacher-student interaction that
would constitute the design conversation of the case study, it was
necessary to create a database that would support the analysis. The
database was created in three sequential activities: (1) transcribing (2)
translating and (3) analysis table.

First, the research team transcribed the audio-recordings™, a task

72 To preserve the anonymity of the participants, in the final transcripts we proceeded to
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followed by the translation of the transcripts from Portuguese to English”.
Next, we inserted the transcripts into a table. The table registers the
teacher-student interaction from beginning to end (see table below

as an example). The interactions were further divided into sequential
verbalisation units,” and included data such as timestamps, pseudonyms,
verbalisation word count, notes, and a column for coding.

Case Study 3 | Robert & Patti

Teacher/ Length
Student Verb. Transcript Analysis Notes (words)
Robert (t) 1 Okay, | have already seen these. 6

These ones | don’t think you've seen... so, | kept
Patti (s) 2 making sketches...considering possibilities... 13

Table 19: Example of an analysis table (fragment)

The table is divided according to the basic unit of analysis: the
verbalisation. A verbalisation is an uninterrupted sequence of speech
(Fairclough, 1995).This database is still devoid of interpretation but
already includes important data that can be identified, and that reveals
some aspects of the dynamics of interaction: for example, it is possible
through the database table to understand which of the two participants
spoke more time and who said more things (word count). This data is a
quantification that requires analysis and interpretation in the general
context of the interaction. In other words, the database table organises
the information; it does not interpret it.

DATA ANALYSIS

Finally, the third phase corresponds to the analysis of the database. Data
analysis is the determining part of the research; all insights result from
the work done at this stage. Therefore we will devote particular attention
to detailing how the analysis was conducted.

The raw material (audio recordings, photographs, and notes) gathered

de-identify any individuals (in this case teachers and students) by replacing names with
pseudonyms. We used the convention of maintaining the first initial and the person’s
gender; for consistency, we used English names for all the pseudonyms regardless of the
individual’s nationality.

73 The research was mainly conducted by the author of this thesis, however, the analysis of
the data was performed a team of three researchers that included a member which is not
fluent in Portuguese. Therefore the database had to be translated to be understood by
all the elements of the team. This step was necessary since part of the coding procedure
required that the transcripts were analysed by three elements of the research team.

74 A verbalisation unit consists of the spoken output of each of the participants (teacher and
student), it begins when a participant starts speaking and ends when the other participant
takes a turn in speaking.
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during the observations was stored, and we mostly used the analysis table
with the matching transcriptions and notes (nonetheless, during analysis,
we often had to refer to the audio to confirm critical contextual elements
such as tone of voice, irony, laughter, and so on.)

The methods for data analysis were adapted from several sources to fit
the purpose and aims of our research; in other words, we had to design
the research methodology to meet our objectives. We will describe them
in what follows and summarise the analysis approach in the end.

3.2.4 Methods of analysis

Analysis of verbal protocols is recurrently used to examine design activity
(Lloyd, Lawson, & Scott, 1995) and has become one of the methods
employed by researchers to try to access and describe designers’ design
processes. However, as we briefly discussed in chapter 1, it is different

to observe and analyse an individual which was prompted to ‘think aloud’
(usually in a laboratory setting) as a way to disclose short-term memory
when performing a specific task, and to observe people talk with each
other in a real-context design studio; as we said before, the former
situation removes the conversation from its natural occurring setting.

Therefore, in our studies, analysing the data required methods that
acknowledge the setting in which they took place. We found that a
combination of conversation analysis and grounded theory was an effective
way to address the objectives of our research and the type of data
collected.

CONVERSATION ANALYSIS

Conversation analysis (CA)”™is the study of naturally occurring dialogue

to discover how participants understand and respond to one another
during their turns at talk (Hutchby & Wooffitt, 1998). The purpose of CA is
to uncover the tacit reasoning procedures (in our case, design thinking)
and sociolinguistic competencies (design language) that people use in the
development and interpretation of talk.

A fundamental assumption that underlies conversation analysis is the
principle that social phenomena are observable, i.e. anyone can see it,
write it down and build an observational study around it. Underlying this
assumption is the belief that a social phenomenon is better described
inductively. In his lectures, Sacks (1995) argued for the development of a
naturalistic and mostly observational science of social life, supported by
methods that enable the reader to hold as much information as the author,

75 Conversation analysis was originally developed in a series of lectures by Harvey Sacks
which were later edited in a two volume book (Sacks & Jefferson, 1995).
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and is, therefore, able to reproduce the analysis (which does not mean
they will reach the same conclusions). This is a principle we uphold with
our studies by providing all the data and as thorough a record of how the
analysis unfolded as possible.

So, a distinctive feature that inspired the development of the CA approach
is that theoretical ideas should be rooted in empirical observations of
naturally occurring conversations, as Hutchby and Wooffitt (1998) state

“the most distinctive methodological trait of CA, and certainly a policy that
underpins all its analytic findings, is that research is based on transcribed
tape-recordings of actual interactions” (p.14), this approach aligns with the
purpose to base our studies in the real context of design studios. Hutchby
& Wooffitt add that “the activities which are recorded are situated as far
as possible in the ordinary unfolding of people’s lives, as opposed to being
prearranged or set up in laboratories” (p.14)

In short, CA is an inductive and empirical way to address social
phenomena. The approach which CA generally suggests is to view

speech as actions which are situated within specific contexts or to put it
another way, CA deals with the actual words and the particular order that
spontaneously unfolds between people interacting in a specific context.
Therefore, a declared concern with real-world data and with the situated
nature of talk is a core feature of the conversation analysis method.

The critical element of conversation analysis concerns the arrangement
of transcriptions into turn-taking verbalisations (Sacks, Schegloff, &
Jefferson, 1974). In fact, the central mechanism of CA is precisely the
analysis of turn-taking, which is the idea that the shared understanding,
interpretation, and meaning-making that emerges between participants in
a conversation can be analysed by considering how a person follows up on
what the other has said. Thus, the issue is how a person understood what
another has said, but of course, that understanding may align with what
the prior speaker intended or it may not; nevertheless, the understanding
or lack thereof is revealed in the next turn in the sequence. Thus, the
turn-by-turn unfolding of interaction facilitates analysis and determines
the identification of sequences of talk within a conversation.

Therefore, a concern with how the ‘next-turn’ clarifies what the ‘prior-
turn’ was about, leads to a focus on how sequences of actions are
generated instead of concentrating on isolated utterances. This is

clear in the table of analysis we presented above. As we can see, each
conversation is divided into several verbalisations that represent turns.
When discussing studies that use protocol analysis, Lawson (2004)n,
recognised that ordering talk into single verbalisations ran the danger of
data fragmentation and proposed that design researchers (when using
protocol analysis) keep in mind a temporal as well as relational approach.
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The temporal approach divides the protocol into time slices and places
it in a sequence (as we did with the analysis table) however, when

such divisions are too small they may become arbitrary and separate
events that are related. So, Lawson argues, it is crucial to analyse the
protocol keeping the integrity of the related events, which requires
careful interpretation of the data. Accordingly, analysis of transcribed
conversations should adopt a temporal /relational approach that places
single verbalisations within sequences to maintain the integrity of the
conversation. It would be a waste of time and potential to go into the field
and then shred the collected data to ever smaller fragments and lose the
sense of the whole talk and its context. This is crucial for our work since
we decided to go into the field precisely because we wanted to observe
the teacher-student interactions as they occurred in a real context.

A way to deal with the temporal - relational issue is to focus on how
meaning emerges from the careful consideration of the natural turn-
taking dynamics of a conversation since the analysis of the turn-by-turn
unfolding of talk should contain the information to interpret what sense
the participants are making of the conversation.

Therefore, it is the interpretation of what happens within each turn that
guides conversation analysis; the ‘next turns’ are crucial to interpreting
‘prior turns,; another way to put it is: it is the next turn that contains the
information (the evidence) that allows the analyst to interpret the prior
turn. Careful consideration of turn-taking is then the primary tool used
in CA that ensures - to a degree - that the analysis follows the natural
unfolding sense-making of the participants, rather than the assumptions
of the analyst.

And the sense the participants are making is what matters when studying
conversation between people in the context of real everyday events.
Notice that, regardless of how we may think a conversation should unfold
in a design studio (or what the literature on the matter suggests) it is

the people actually engaging in talk that will generate the meaning of a
conversation, interpret it, and then react according to that interpretation.
In an inductive and empirically based research, it is from the analysis of
such particular events that patterns of universal knowledge emerge.

Be that as it may, one of the aims of research is contributing to theory
making (Christiaans, 1992); and we aim to add to the understanding of the
design studio setting. As such, we found it useful to apply the procedures
of Grounded Theory to transition from particular to universal knowledge.
In general terms, grounded theory is a method that aims to develop
theory from empirical data; in the next section, we will describe its key
features and how they are useful for this research.
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GROUNDED THEORY

Grounded theory is an empirical method of generating theory from data
proposed and developed by Glaser & Strauss (2006). The theory describes
a method of qualitative research that investigates a specific phenomenon
and generates theory from the empirical findings. It is often contrasted to
deductive theories which start from concepts and theoretical frameworks
for the explanation of empirical phenomena.

This method proposes that the generation of theory be obtained from the
data collected in the empirical studies, and not from other sources (such
as textbooks or lectures) or deduced from a priori theories. The main
advantage is that we give primacy to what is observed and do not try to
find examples that justify and validate a theory established beforehand.

Grounded theory is preferably used when there are no existing theories
or only incomplete theories about the object of study, that is when the
current set of theories do not describe the setting accurately. Instead

of developing another theory by deduction, with the grounded theory
method we can generate theory by induction because the theory emerges
from the analysis of the phenomenon under study.

This approach emphasizes research on the discovery of insights in the
data being analysed rather than on the verification of theories established
a priori by logical deduction. The primary objective of grounded theory
lies in the previous step of discovering concepts and hypotheses relevant
to the study area. In this sense, it is more adaptive to an exploratory and
descriptive investigation.

Glaser and Strauss warn, however, of the danger of approaching the object
of study without any primary guiding lines: “[o]f course, the researcher
does not approach reality as a tabula rasa. He must have a perspective that
will help him see relevant data and abstract significant categories from

his scrutiny of the data”” (p.4) This warning suggests that the grounded
theory method should not be followed strictly and without an adequate
understanding of the object of study and methodology to apply. Although
it does not serve to test theories by deduction, a researcher who uses

a grounded theory approach needs to have some prior understanding

of the setting of his studies, even to realise what faults may exist in its
description that can be better understood with empirical observation.

Connecting empirical data with theory

As a way of combining the insights gathered from an analysis based on

grounded theory with the theoretical realm, the authors suggest that the

researcher “chooses examples systematically and then allows them to

feed back theoretical control over his formulations” (p.5); the dialectical

relationship between theoretical review and empirical data analysis is
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essential to ensure that the data obtained is operationalised in a general
theory that describes the phenomenon of study.

The process of generating theory from data means that most hypotheses
and concepts are systematically related to the data during the
investigation. That is, the methodology of grounded theory implies a
cyclical inquiry process with sequential tiers of analysis, comparison

of the interpretation of the data with the concrete examples observed,
and reanalysis of this work. From this process will emerge a theoretical
framework that is sharpened with every round of analysis. The data is
compared with the emerging framework and vice versa in a dialectical
process, in other words, the theory emerges slowly and is continuously
checked with the data to see if it adequately explains the observed
phenomena (we will detail the methods and procedures further ahead).

This way of analysing real phenomena is consistent with the guidelines
established by Yin (2008) in his case study methodology. Yin argued
that while the analytic strategy for case studies relies on the theoretical
propositions to analyse the results, it is often the case that when the
current theoretical understanding is insufficient to explain the actual
empirical events, it is better to develop a case description that serves
as the framework for examining the case study results. In other words,
Yin suggests two possible approaches for analysis: if there is a stable
theoretical framework than we should derive propositions from the
already established theories to be applied to the analysis; on the other
hand, if the object of study is underdetermined, then the analysis should
be based on the empirical findings themselves.

Thus, the theory should result in clear enough categories and hypotheses
so that critical ones can be verified in the present and future research.
One of the advantages of this approach is that since the categories are
discovered through exploration of the data, practitioners involved in the
area to which the theory applies will usually be able to understand it. That
means, in our case, design teachers will be able to recognise the concepts
used in the description and analysis of the observations because they do
not appear de-contextualised from the current practice.

For the analysis of the case studies we present here, both approaches
suggested by Yin were applicable. As we have seen in the previous
chapters, teacher-student interactions in a real context lack consistent
empirical study; we concluded that the theoretical frameworks that aim to
describe the teacher-student interactions in a design studio from a top-
down, or deductive, approach were incomplete.

Glaser and Strauss also suggest that one of the criteria for judging the

usefulness of a theory can be derived from the way the theory was

generated. The authors add that an inductively generated theory of
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empirical observation will always be relevant to the people involved in that
practice (in the case of this thesis: teachers and students of design) and
for researchers of the area because it will generate information based on
real phenomena.

Therefore, the theoretical framework we presented in Chapter 2 emerged
from the confrontation of the literature review with the field observations.
That is when the field work was conducted the theoretical framework

was under development. The successive tiers of analysis during the case
studies informed the development of our understanding of the theoretical
framework, which in turn refined and sharpened the interpretation of the
results.

In short, the analysis is based on conversation analysis combined

with the application of a grounded theory methodology which is then
confronted with the literature review. The data went through successive
tiers of analysis that sharpened the theoretical framework, resulting in a
theoretical framework strengthened by empirical findings.

Reliability and validity

Glaser and Strauss also address the issue of reliability and validity. The
authors state that a grounded theory methodology is by nature a flexible
and qualitative method of research, and proceed to argue that the crucial
elements of social interaction studies (such as the design studio setting)
are often found best with a qualitative method, in particular because

“qualitative research is often the most efficient way to obtain the type of
information required and to contend with the difficulties of an empirical
situation.” (p.18)

Taking into account the qualitative nature of grounded theory, as well as
its connection with both an empirical phenomenon and a flexible research
design, the authors suggest that researchers avoid the temptation to use
validation methods typically employed in quantitative methodologies:

This criticism stems from sociologists’ taking as their guide to
credibility the canons of rigorous quantitative verification on such
issues as sampling, coding, reliability, validity, indicators, frequency
distributions, conceptual formulation, hypothesis construction, and
presentation of evidence. But in this book we have raised doubts
about the applicability of these canons of rigor as proper criteria for
judging the credibility of theory based on flexible research. (p.224)

This warning from Glaser and Strauss is reiterated by Uwe Flick in the
book An Introduction to Qualitative Research (2009) where the author
suggests that qualitative research strategies should follow validity
standards appropriate to their methods. Flick addresses the issue as
follows:
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Firstly “the genesis of the data needs to be explicated in a way that makes
it possible to check what is a statement of the subject and where the
researcher’s interpretation begins.” (p.387) That is, it is a fundamental
part of the researcher’s work to ensure an effective report of the case
study in a way that allows the reader to distinguish between the analysis
(which includes a considerable amount of interpretation) and raw data.

A thorough presentation of results allows the methods of analysis to

be displayed, which has the advantage of permitting other researchers

to work with the data since it is possible to separate the author’s
interpretation from the actual data of the study.

Secondly, “the reliability of the whole process will be better, the more
detailed the research process is documented as a whole. Thus, the
criterion of reliability is reformulated in the direction of checking

the dependability of data and procedures, which can be grounded in
the specificity of the various qualitative methods.” (id.) Therefore, the
adequacy of research design to the phenomenon under study is crucial
to guarantee the reliability of the research process, which reinforces
the need to make the procedures used in the field and the analysis of
protocols clear and explicit.

The approach suggested by Flick is emphasized by Glaser and Strauss
when they state that “[w]e have suggested that criteria of judgment be
based instead on the detailed elements of the actual strategies used

for collecting, coding, analysing, and presenting data when generating
theory, and on the way in which people read the theory. (p.225) For
our investigation, in addition to having presented the justification for
our general methodology approach in the first chapter of this thesis,
we decided to have an independent chapter where we present our
methodology (this chapter); but most importantly, the case study reports
were carefully put together to include the full background of the study,
the particularities of observation and choice of participants, and a clear
presentation of our interpretation.

Glaser and Strauss caution that sometimes it can be difficult to identify
the point at which the analysis is complete and more rounds of review
will only saturate the data. As such, we concluded the process of review
when we came to the conviction of the plausibility of using our theoretical
framework for the analysis of teacher and student interactions, and our
conviction was based on examples from the protocols. In line with what
Glaser and Strauss propose, our approach regarding design conversations
is not the only one possible, but we are convinced of its suitability; the
authors state that “[w]hat [the researcher] has confidence in is not a
scattered series of analyses, but a systematic ordering of them into
an integrated theory. He has, in fact, discovered, through principally
inductive effort, a substantive theory about delimited arrays of data,
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which he is ready to publish” (p.225)

The grounded theory focus on generating theory (for the most part) from
data also helps to combat the problem of bias in research (i.e. to look for
answers on the data that fit what the researcher already believes) “[s]Juch
bias as he brings to the field is more likely to be checked upon, while his
hypotheses are more likely to arise within the field of observation than

to be imported from the outside”” (p.225) This approach is contrary to a
research methodology that involves bringing a preconceived theory to the
field, which can cloud the vision and the researcher can end up “merely
writing footnotes to the imported theory” (p.227)

Next, we will present the specific grounded theory procedures used in the
analysis.

Procedures

Glaser and Strauss propose the following sequence of processes when
using grounded theory for analysis of transcritps: open coding - axial
coding - narrative building - discriminate sampling. Having this structure
of procedures as a basis, we adapted the methodology to serve our
research design and objectives. The sequence of procedures was as
follows:

1. Open coding

Open coding is the first stage of analysis; the researcher determines
different categories or themes that are found in the data and codes them
(coding occurs when the researcher identifies a part of the transcripts
and assigns a category that describes it.) Open coding implies continual
comparative analysis, which means that the researchers continuously
compare data to the categories to determine consistency in the coding of
the data.

At the same time, the researcher should make notes about how these
categories interconnect, that is, how they can be generalised in theory.
Thus, researchers make notes to themselves about how the categories are
beginning to explain the phenomena observed, and how these categories
can be shaped into a theoretical model. In our case, we included here

a comparison of the model that was emerging with the already existing
theories about the design studio setting that we found in the literature.
Hence the result we presented in Chapter 2 is also based on adaptations
of previously proposed models by other authors and researchers (such as
Schon’s Language of Design).

Open coding is concluded when there are no new categories emerging
from the data. The researcher does a final review of the protocols, and if
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all the relevant episodes, events, or themes are included in the analysis,
then the open coding phase is brought to a close.

2. Axial coding

In this phase, the researcher uses codes and notes to establish how the
categories relate to each other. This stage forms the natural continuation
of the previous one. During axial coding, the researcher looks for
significant connections between the categories and attempts to develop
preliminary taxonomies and models. Axial coding often results in visual
diagrams, models, or taxonomies that display the meaningful connections
between the categories.

In our methodology, this phase often meant a return to point 1 (open
coding) for new rounds of increasingly sharpened coding of the data. In
this process, early models were abandoned because they were deemed
insufficient, or generic (some results have been published, for example,
here [Ferreira & Christiaans, 2012]).

During this procedure we gave primacy to the data; this meant that when
we reached a preliminary model, the data was checked to see if the model
provided insights on the interactions; when we considered the results
unsatisfactory, the model was abandoned or altered. The aim was to
describe what we observed and not fit the observations into a theoretical
model.

3. Building a narrative

In this stage, the researchers write a story about how the theory explains
the observed phenomenon. This procedure is particularly useful when
developing the case study reports (Yin, 2008).

The building of a narrative to communicate the case studies were
particularly useful for our object of study. The best way to convey a
complete picture is to describe the design conversation from start to
finish so that the details and dynamics of the interaction are not lost in
the analysis. In this way, we obtain a focused analysis of specific episodes
within an overall context, without losing the sense of the whole.

Putting the information together in the form of a narrative helps to
describe the phenomena with more detail and significance. Furthermore,
any shortcomings of the research are also laid bare, since the analysis and
interpretation are openly displayed. This allows that other researchers
may engage with the case studies, question the methodologies presented,
and contribute with their proposals.

148



Chapter 3: Methodology

4. Discriminant sampling

Grounded theory presupposes a repetition of the study with a whole new
group of participants to see if the results are similar, and to test and verify
if the theory is accurate. This phase was included in the overall research
design of our investigation since we established from the start the need to
carry out a sequence of case studies in different contexts.

These are the four primary procedures needed to engage with grounded
theory. We have adapted these and also included a final stage named
reporting the results.

5. Reporting the results

This stage brings together some of the leading issues related to grounded
theory (such as reliability, reporting, and data analysis) therefore we will
take longer to detail it.

In the research studies we present here, reporting the results deals with
the issue of presenting the actual events of the case studies. In other
words, it is not a simple matter of displaying quantitative results on a
table for instance, but rather how to accurately describe a real situation.
Glaser and Strauss alert for the problem of describing an actual situation
and publishing it: “how to describe the data of the social world studied so
vividly that the reader, like the researchers, can almost literally see and
hear its people - but always in relation to the theory.” (p.228)

The standard approach is to present data as evidence for conclusions,
thus indicating how the researcher generated the theory from the data.
However, qualitative data does not lend itself to a quick summary. Thus,
the researcher often presents only representative examples occasionally
accompanied by tables with quantitative data.

Moreover, if the theory encompasses several ideas, illustrating each one
can become unmanageable. Thus, the researcher will often present only
enough material to facilitate understanding. To do this, the researcher
can use several standard devices for communicating a case study, such
as direct quoting of the participants, illustrative segments taken from

the field notes, summarise short episodes, and also use background
descriptions of contextual elements such as space or other items present
during the interaction.

More often than not, the most effective way to convey all this information
is to deploy a narrative structure divided by chapter headings if the
description becomes too extended: “[iJn most existing case studies,
explanation building has occurred in narrative form. Because such
narratives cannot be precise, the better case studies are the ones in
which the explanations have reflected some theoretically significant
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propositions” (Yin, 2008, p.357)

These descriptions come together in the case study report.

CASE STUDY REPORT
The case study report is divided into three fundamental parts:

(1) Description of events. The first part of the report is the presentation of
the analysis and interpretation of the interaction in the form of a narrative
describing how the events unfolded. Here, we reconstruct the events of
the case study from the field notes, protocols, and photographs (when
available).

The description of events includes the transcripts of the teacher-student
interactions almost in full, interspaced with the analysis of what is
happening during the conversation. When the interaction is extended,
the description is segmented into cohesive episodes within the general
interaction. It should be acknowledged that we follow the template that
Schon (1983) used to present the results of his studies.

The description of events is complemented by the display of another type
of data in tables. There are two kinds of table:

a) Verbal analysis: straightforward analysis of the number of words spoken
by each participant, and percentage of words per verbalisation.

b) Coding tables: here we present the results of the coding of the
protocols; the categories used here derive from the language of design
model. It is important to note that these tables are complementary to the
description of events and lose its significance if used in isolation.

(2) Discussion. This part of the report addresses the findings and links
them to previous studies and research; it concerns the establishing of
connections between the results of the case studies and past studies done
in the same area.

Furthermore, this phase also serves to make the cross-case analysis, that

is, to relate the results of the several case studies of this thesis, with each
discussion adding to the previous one. Much of the final discussion of this
thesis emerges from this cross-case analysis.

(3) Conclusions. This stage succinctly summarises the findings of the case
study.

3.2.5 Limitations of the studies

We chose to conduct a series of cross-section studies of different

design studios with various teachers and students. This methodology

has limitations we should acknowledge here. Being cross-section case
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studies (that is, a study that isolates and focusses on one particular
moment in time) we cannot make a longitudinal analysis that could add
to the conclusions that we presented here. This was mostly due to time
limitations, but also to try to have a broader scope of cases to analyse.
Nevertheless, following the same student and teacher throughout several
semesters of a design course, would have permitted different kinds of
analysis and conclusions we cannot take from a single isolated case study.
It would have been interesting to follow a student in subsequent projects
to observe if she had integrated this experience into her way of designing.

The sample size is another limitation; the insights revealed by these case
studies would be strengthened if replicated with a larger sample. We tried
to mitigate this issue by including studies conducted by other researchers
in the discussion section, thus integrating the case studies in the ongoing
debate on this topic.

Finally, a case study depends to a great extent on the personal observation,
interpretation, and analysis of the researcher conducting the work on

the field (Yin, 2008). This is an unavoidable part of doing a case study that
we tried to attenuate by providing full transcripts in the annexes, but
mostly by presenting a detailed case study report that both describes the
observations as well as the interpretation and analysis conducted.
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4.1 Case study 1 — Grace & Dylan

"It seems to me that you are too focussed on representing reality."

4.1.1 Study background

INTRODUCTION

The first case study takes place in the studio class of a spatial design™
course. The course prepares students to design spaces (both interior and
exterior); the emphasis of the course is to combine architectural elements
such as space organisation and layout, with furniture design, colour and
even sound and graphic design elements to create particular atmospheres.
Students that graduate this course can become, for instance, experts in
retail design or scenography.

The class we observed was a relatively small group of twenty-five
students” enrolled in the first semester of their second year. The briefing
was not set in a real-life context, that is, it concerned the design of a
space that does not exist. Therefore, the purpose is more on the free
exploration of design elements than the practical application to an
existing context.

For the sessions we observed it was not required of the students to
present any deliverables until the following week. Therefore, the sessions
were regular design studio classes, that is, there were no examinations,
juries, or presentations, just the usual everyday activity of the class.

The sessions were characterised by short span interactions, and the
teacher seldom sat down to work or talk with any student for a prolonged
period. Most students had only a couple of brief conversations with the
teacher and otherwise kept working on their own (there was, however,
constant dialogue between the students themselves).

BRIEFING

The brief challenged the students to create a space through the
exploration of several elements (mainly colour, light, communication
graphics, and objects). The purpose of the space was left open for the

76 Spatial Design is the author’s translation of the original Portuguese term “Design de
Ambientes”.

77 While twenty-five students were enrolled in the course; we counted only seventeen
students present during both sessions.
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students to decide for themselves. However, it had to include the function
of a ‘stop’ of any kind (e.g. a bus stop, or a railway intersection).

Another necessary condition was the use of a cardboard parallelepiped
solid with fixed dimensions (210x280x210 mm) as the primary tool for
their work. The cube’s™ twofold purpose was to be a scale-model of the
physical reality the students’ were exploring, as well as the final maquette
for their presentation.

The brief stated that the final presentation should consist of photographs
of the model presented in a poster. During the sessions the students were
working on an early stage of their projects (second week.)

STUDIO CONTEXT

The complete observation lasted approximately nine hours; the class-
session is scheduled from 09h00 to 18h00 with a lunch break of one hour
(comprising a total of two sessions of four and half hours).

The class took place in an open space studio with the students’ desks
arranged in two parallel lines running lengthwise. The teacher (Grace) had
a pre-assigned desk at the far end of the studio, while the students settled
on random empty desks as they arrived. There were lockers to one side of
the studio and top to bottom windows (which allowed plenty daylight to
enter the room) to the other.

During the sessions, the students settled on their desks and worked on
their models, and the teacher (in this study referred to by the pseudonym
‘Grace’) regularly wandered around the studio approaching the students
while they worked.

PARTICIPANTS

The case study will focus on the interactions of one student (pseudonym
‘Dylan’) and the studio teacher (Grace). We will elaborate on the rationale
for the choice of participants in the Methods and Procedure section below.
Dylan’s project concerned the design of a subway station. Grace is both a
design teacher and a professional designer.

SUMMARY

Below is a table with a summary of the case study’s context:

78 The solid was not technically a cube; but the students and the teacher often referred to it
as a “cube”, probably to make communication easier.
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CASE STUDY 1 - CONTEXT

Context Design studio class
Course Spatial Design
Course year 2 year / 1* semester
Project Subway station
paricpas 2 ucert 01
Number of students Seventeen

present in the studio

Course duration Five weeks

Table 20: Case study 1 - context

4.1.2 Study questions, guidelines, and aims

This an exploratory study framed by the research aim of describing how
the process of teaching and learning how to design unfolds in the design
studio. The following questions serve as guidelines for the analysis:

1. What is the result of design conversations?

* Do design conversations reveal new knowledge about design
and designing? If so, to what extent do students reveal they
have apprehended it?

* Do design conversations influence the design project?
* Do design conversations influence the student’s design process?
2. What is the role of design language in design conversations?

* Does the design language model reveal the design process of
teachers and students and render it more explicit?

» What are the differences and similarities between teacher and
student use of design language?

3. How do the defining features of the design studio influence the
dialogue between teacher and student?

4.1.3 Methods and procedure

METHODS

We followed the overall methodology presented at the beginning of this
chapter. The stages of research proceeded sequentially as planned: (1)
observation and data-collection, (2) creating the study database, and (3)
data analysis.
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OBSERVATION PROCEDURE

We observed two sessions on the same day, one in the morning and one in
the afternoon, with both lasting approximately four and a half hours. With
only a general idea of how the teacher conducted the class, we had to
deal with unanticipated problems on the spot. These were mainly due to
the structureless nature of the session — that is, the teacher often moved
around, making short interactions with the students (sometimes lasting
only a few seconds) which made it difficult for the researcher to keep
track of all the interactions that occurred.

The observation procedure was to follow the teacher as she roamed the
studio interacting with students. The researcher had the audio-recorder
turned on uninterruptedly and placed on his shirt pocket, thus freeing his
hands for note-taking. Finally, the researcher carried a camera hanging
over his shoulder.

The primary objective was to collect as much data as possible without
disturbing the events. As the teacher moved around and talked with
students, the researcher made an effort to stay behind her to pass
unnoticed. Since the audio-recorder was always on, the researcher used
his notes to keep track of the time when the interactions happened,
who addressed whom, if there was any drawing and sketching by the
participants and any other occurrence that stood out.

CASE-STUDY 1 OBSERVATION PROCEDURE

Observer One researcher
Context Design studio class

Seventeen students
People

One Teacher

resent
P One researcher

Duration Two sessions (total of nine hours)

USB audio-recorder
Equipment Digital camera
Notebook and pen

Table 21: Case study 1 - observation procedure

DIFFICULTIES

The main difficulty was observing the class without disturbing it. Design
conversations between teacher and students are a private occurrence,
to observe the class and collect quality data necessarily means the
researcher has to disturb it to a greater or lesser extent.

After completing the data-collection phase, we began the development of
the case study database. At this point, the arduous part was transcribing
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the conversations. The notes were indispensable to complete this task
since we had noted the time of each interaction, it was therefore not
necessary to listen to the entire recording of the whole session.

Nevertheless, the studio was considerably noisy with constant talking
between the students. This is quite natural in a design studio, and it was
not unexpected, but meant that transcribing software was almost useless
and therefore we had to transcribe everything by hand. Furthermore, due
to the constant ambient noise, some of the interactions became partly
either inaudible or unintelligible.

Finally, we must report on a misfortune that happened when creating the
database. There was a technical problem which corrupted the SD card
when copying the photographs from the SD card to the computer. While
this was unfortunate, the researcher had not been able to take many
photographs of the occurrences. In fact, the researcher often felt that he
had to choose between taking notes and taking photographs, and since
the notes were crucial to establishing the context of what was being
recorded, he, therefore, did not register many photographs.

Nevertheless, this accident reinforces the necessity of having back-up
systems when collecting data or creating the database.

RATIONALE FOR THE CASE STUDY SELECTION — GRACE AND DYLAN

The sessions were characterised by dozens of short conversations
between teacher and students. Some lasted less than one minute.
Listening back to these short spans of dialogue there was little to work
with. Furthermore, since there was considerable background noise many
of the recordings were partly or entirely inaudible.

During the sessions we had noticed one of the students (Dylan) had more
interactions with the teacher than his colleagues, we also followed the
development of his work during the two sessions, as well as the progress
of his conversations with the teacher. Thus, already during the data
collection, it seemed that Dylan would be the best candidate for the case
study analysis.

The reasons to select the sequence of conversations between Grace and
Dylan can form a useful basis for future case studies. Grace and Dylan’s
design conversation is made up of a series of short interactions spread
throughout the two studio sessions observed, thus, it is consistent with
the two criteria we establish to select the case studies: sequentiality (a
sequence of interactions between the same student and teacher) and
duration (a long span of a single uninterrupted dialogue). In this case, we
have a sequence of conversations that can be understood as one long
design conversation split into several moments.
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4.1.4 Results

FINDINGS — CASE STUDY REPORT

The case study follows the interactions between Grace (teacher) and
Dylan (student). There were ten interactions spread across the two
sessions between the two participants.

We begin with a summary of the verbal output of the interactions (table
below); this quantitative data serves as a first picture or a point of
reference of how the conversations unfolded. The data in itself does not
tell us much. It serves the purpose of showing, with relative assurance™
who spoke more and for how long. But we must emphasise that we are not
drawing definite conclusions from this data alone.

After the verbal output summary, we will present a report with the
sequence of interactions as they occurred in chronological order. We will
present a narrative with beginning, middle, and end; the report combines
description with an interpretation of the events.

The report is followed by tables that display the coding results and
summarise the design language used by both participants during the
design conversation. Finally, in the discussion section, we elaborate on the
results by making a comparison with the theoretical framework as well as
with other studies.

Verbal output

TOTAL VERBAL OUTPUT
Teacher/student Verbalisations Words Mean Word
words/verb. percentage
Grace (t) 54 782 14,4 52%
Dylan (s) 54 723 13,3 48%

Table 22: Grace and Dylan’s total verbal output

From the table above we gather that both participants talked a similar
amount of times (54 - 54). Also, the number of words spoken was quite
close, with Grace (the teacher) registering a slightly higher count of the
words spoken during the interaction.

79 The word count was done using the translations and, therefore, is approximation.
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Description of events

SESSION 1
Design conversation 1.1%

The interaction begins after Dylan had settled on his desk. The teacher
approaches him and presents a book about modes of transportation
(Dylan is working on a project for a subway station). The pair appears
to continue a conversation where it had left from a previous day, which
suggests their interaction is ongoing between studio sessions and the
teacher is following the student’s project closely:

GRACE
Had you seen this book before?

DYLAN
No, I didn’t even know about it...

GRACE
It's very important that you have this information.

DYLAN
I had no idea...

Both participants are standing next to Dylan’s desk; his model stands on
top of the table, as well an assortment of materials and tools (x-acto knife,
pencils, paper, cardboard, and so on). For now, they focus on the book that
the teacher is holding; she flips a few pages looking for information and
finally finds it:

GRACE
This is the rails...maybe you should use the dimension
ofthese...just the basic dimension, so that you have a
volume.

Neither teacher nor student are, at this moment, working directly with
the model; however, in the transcript above, Grace links the information
she is providing - which concerns facts about rail width - with Dylan’s
model. She suggests he should use the basic dimension of rail width,
which he can get from the book, to have a basic volume to work with

in his model. In this instance, the teacher introduces elements of
design grammar into the conversation. Also, she presents the different
elements in connection with each other; the teacher addresses a part
of the student’s design (the rails) linking it to the overall proportion and
dimensions of the whole station.

80 All quotes in this section can be found in full in the annexes.
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Dylan seems to make the connection (between the information about rail
width and his actual model) as well when he said:

DYLAN
Yes perhaps that’s what... yes, that’s it... because
I couldn’t even find this. I couldn't find this
information... I wasn't sure I wanted to work that
merely as a cube and this way maybe I can move one of
the facets (...

The “that” in the transcript means the model. Also, notice that Dylan’s
discourse is somewhat elliptical at first, perhaps suggesting he is
reflecting on what Grace said as he speaks. The dialogue continues with
both participants wondering if there is any information from the projects
of the previous years that he can use, until Dylan shares a couple of
insights he had collected from a search on the internet:

DYLAN
Because you know... what I found on the internet, the
ratio between a regular train and a subway is very
similar concerning the height... the only difference is
really the length -

GRACE
Mm-hmm.

DYLAN
And it also varies from subway to subway... they
develop the subway lines in such a way... there are
several systems... for example, in high demand lines in
certain cities... they make it circular, and normally the
carriages are smaller.

GRACE
Ah, okay, there’s an optimisation -

DYLAN
Exactly.

GRACE
- according to the shape of the line.

DYLAN
The ratio of the subway varies a lot according to the
relation of the line.

Notice Dylan’s verbalisation “and it also..”, where the student is presenting

some conclusions concerning a preliminary research he conducted online.

He is talking about a part of the project - the subway lines - by drawing
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a connection between the size of subway carriages and higher passenger
frequency. The student suggests that line shape, size of carriage, and
passenger frequency form a system. The subject matter is quite complex,
and it is worth noting the student did not make this reflection on the spot
but rather had thought about it before the meeting began. Nevertheless,
the student in this instance shows a broad perspective and an ability to
make connections across elements relevant to his design.

While Grace follows the student’s thinking and they seem to be forming
a mutual understanding, the teacher abruptly interrupts the direction in
which the discussion was heading:

GRACE
Maybe it’s a bit irrelevant if you find the answer to that
question or not.

Why did the teacher deliberately interrupt the direction of the ongoing
conversation? Let us consider the teacher’s statement more closely: is it
important, at this moment, to find precise answers to the issues Dylan is
raising? If not, what should the student be focusing on?

We observed how the student was showing an ability to make connections
across design domains; however, what he does not show, at this

moment, is an ability to integrate the information into the project, or
more precisely, the research had not led the student to do any work on
his project. Dylan’s research was moving him away from the concrete
experience of engaging with a direct study of the space, his discussion
was centred on broad issues (cities, systems...) and not related to any work
or problems raised by his specific project.

Also, Grace’s abrupt interruption shifts the conversation from the
dimension of design grammar to a meta-design discourse level (should
Dylan be doing this research at this stage of the project? Or at all?). The
teacher’s statement represents a pause in the design process to analyse
the overall state of the project.

While Dylan seems to be wholly immersed in the task at hand, effectively
caught up in the details of dimensions and systems, the teacher can take

a step back and question the direction in which he is heading. Incidentally,
Dylan does not seem to acknowledge this®

81 The teacher’s statement had no immediate effect that was verbalised or expressed in any
other way by Dylan. We have no way of knowing whether the student even listened to the
comment of the teacher or not. What we observed, and what we can say with assurance,
is that there was no verbal acknowledgement by the student, and also he did not pause
to consider the teacher's statement, but instead carried on with the same discussion as
before.
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DYLAN
Yes that’s it, that’s it... so I think the question of the
length, so... it would be more the dimension of the
whole train...and not the carriage...

His immediate reply was apparent agreement (“that’s it”) only to return
to the same discussion as before. It is worth noting that Grace does not
insist. Instead, she leaves it up for the student to experiment for himself:

GRACE
Then, you should try it... and keep working on... and
keep working already on your cube and the space...

The transcript above was the last of the first interaction. Notice that the
interaction ends with the teacher advising Dylan to keep working on

his model, which is interesting since the conversation began with the
model standing on the desk not being prominent at all. This seems to be
a concern for the teacher; with her final statement, Grace re-centres the
scale model as the fundamental element the student should concentrate
on at this point.

Design conversation 1.2

This part of the conversation begins with Dylan approaching Grace’s desk
holding his model. He pointed to a detail concerning the space and they
began talking:

DYLAN
Teacher, it’s going to be more or less like this.

GRACE
Mm-hmm

DYLAN
With a... with a...

GRACE
With vertical facets?

DYLAN
Yes, yes!

Dylan highlights a particular aspect concerning the space, but struggles
to explain it verbally (“with a... with a..”). Grace can grasp what Dylan is
trying to say and expresses it herself (“with vertical facets”).

In this short exchange, we see that Dylan has followed Grace’s advice from
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the previous encounter since he is now focused on his model. This is also
an interesting example of the three-dimensional model (the visual design
representation of this case study) as a mediating artefact; notice that,
what the student could not express verbally the teacher was capable of
discerning in the model itself.

Design conversations 1.3, 1.4, and 1.5

Segments 1.3 through 1.5 are all concise. As Grace wandered the

studio, from desk to desk, she often stopped and offered small bits

of advice to students. Naturally, the same thing happened with Dylan.
We would not acknowledge these moments if they were not a part of
an ongoing conversation. The occurrence was always similar; Grace
notices something in the student’s work and quickly highlights it with a
straightforward comment:

GRACE
Work from a top-view perspective.

DYLAN

Okay.
And also:
GRACE
That’s good, because that’s where your intervention
space is.
DYLAN
Yes... that’s it!
And finally:

GRACE
Don't forget to place the cardboard on the side...

DYLAN
Yes... yes...

GRACE
Because it's completely different to see the carriage
above the horizontal plane.

DYLAN
Exactly.

All these transcripts are focused on specific attributes of the student’s
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model. While Grace’s comments appear to be relatively straightforward,
they nevertheless suggest a pattern in her advice; namely, that all of
her recommendations insist that Dylan should use the scale model to
see: for instance both “work from a top-view perspective,” and “(...) it's
completely different to see the carriage above the horizontal plane” are
clear exhortations for the student to look at the model from different
perspectives and explore its spatial features.

The model, in this case, is a sketch-model; that is, it is not a presentation
maquette that has the role of communicating a project’s overall concept
to a client or the general public. Preferably it is used like a sketch, whose
inherent ambiguous nature calls for reflection and reinterpretation. It is a
tool for thinking and for the exploration of ideas and partial solutions.

Grace’s short bits of advice are swift and unobtrusive, perhaps because
she finds Dylan immersed in his work and she may be reluctant to
interrupt him, her advice is a nudge that keeps the student on the right
track.

At this point, the first session was over. All interactions from the first
session were short (and the final three particularly so) and tentative. In
session two we will observe more extended conversations and witness
Dylan’s project evolving considerably; what is more, the dialogue increases
in complexity with more references to design grammar and repeated
instances of meta-design discourse (almost exclusively from the teacher.)

SESSION 2
Design conversation 1.6

In this interaction, Grace approaches Dylan’s desk again - as he is working
on his model - and sits next to him. The teacher does not interrupt

him; she seems curious about the student’s project. Dylan has made
considerable progress, and the model is now quite different from the
beginning of session 1. He has created a pit for the railway, as well as a
platform for the passengers.

Grace makes a gesture as if asking for permission to hold the model, Dylan
hands it to her, and immediately the teacher starts talking and pointing
with a pencil:

GRACE
So, here you can get more depth —

DYLAN
Right.

GRACE
- a certain height which allows you to have more space
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to experiment with things... do you understand what I
am telling you?

This is the first time that Grace intervened directly on the student’s model.
She proposed a solution “you can get more depth” and then asked if the
student understood her demonstration.

This is an example of Grace intertwining both dimensions of the language
of design. Notice that the she refers to depth, height, and space, that is,
aspects that apply to the station’s overall configuration. However, when
Grace suggests Dylan should “experiment more things” she is saying that
this arrangement allows him the space to experiment with his design. She
is connecting specific (spatial) solutions to the whole (the overall design)
and, more importantly, she is anticipating how the process might unfold
from this partial solution or design move; thus, she is reflecting on the

act of designing, as if she is saying: if you do this now you will be able to
experiment more things.

Grace seems to be aware of the complexity of her discourse since she
tries to make sure that Dylan understood what she was saying: “do you
understand what I am telling you?”. The interaction continued as follows:

DYLAN
Ah! So it doesn’t end here?

GRACE
This point...

DYLAN
Mm-hmm

GRACE
...this edge...

DYLAN
Mm-hmm

GRACE

..connects with the height of this plane...

DYLAN
Mm-hmm

GRACE
Everything goes up -

DYLAN
Ah, okay...
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GRACE
- and you support this here. Which means you get this
extra space here -

DYLAN
Exactly!

GRACE
- in order for this to go to the ground -

DYLAN
Ah okay, now I get it...

GRACE
- you build there... as if it was the pit -

DYLAN
Exactly.

GRACE
- of the rails right?

DYLAN
Exactly. Okay. Okay.

Notice how the teacher’s discourse, which until this point had been clear
and articulate, now becomes cryptic, monosyllabic, and intertwined with
the student’s speech. Grace’s discourse is at this moment entangled with
her manipulation of the model. The meaning of what the teacher is saying
depends on her demonstration. Also, there are no instances of meta-
design discourse, the conversation is entirely focused on the model, and it
mostly concerns design grammar.

The teacher demonstrates with a lot of pointing and holding the model
directly, also, notice the use of words such as “there”, “here”, and “this”,
that only make sense while pointing and holding the model as a reference.

This is an instance of the teacher designing, she leads the conversation
(that becomes a description of what she is doing) and takes control of the
dialogue; during the demonstration Dylan punctuates Grace’s discourse
with several signs of understanding such as “mm-hmm,” “exactly,” “right,
but otherwise, at this point, does not build on what the teacher is saying

during the conversation/demonstration.

The example above was an exception. Grace mostly abstained from
making any direct interventions on the student’s model; instead, most of
the time, she suggested ideas and alternatives verbally. The interaction
ends shortly after this with the student making a few suggestions of what
he might do next.
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Design conversation 1.7

During this studio session most students alternated between working on
their models and wandering the studio, talking among themselves, and
checking their colleagues’ progress, the students were less concentrated
on their work as the session moved towards the end. In contrast, Dylan
continuously sat at his desk immersed in his project.

For this interaction, he gets up from his seat and approaches Grace’s desk
with his model in hand:

DYLAN
This is how I'm gonna position the...

GRACE
You cross it here...

DYLAN
Yes. And then I'm going to fill it all the way down -

GRACE
But then you won't explore this space here...

DYLAN
But I thought I would do... sort of apply even if it's
later... another box in front of it just so that this doesn't
get any lower... since I have all this space.

GRACE
Yes, yes... You can even explore... yes, it’s more
interesting for your exploration because you end up
having the same height...

DYLAN
Exactly that’s it. And then this whole section becomes
more interesting...

GRACE
Mm-hmm.

Similarly to the previous interaction, both Grace and Dylan’s discourse is
here somewhat cryptic. Both of them appear to have developed a mutual
understanding about the project that renders their exchanges shorter and
elliptical. They need fewer words to express themselves, as they use the
model as a common focus point.

Also, the teacher further reinforces the importance of using the model to

explore possibilities “(...) you can even explore... yes, it's more interesting

for your exploration(...)” without explicitly stating what the exploration

should be; she opens the possibility for the student to experiment for
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himself and draw his conclusions.

Design conversation 1.8

This was the most prolonged interaction of this case study. Similarly to
design conversation 1.6, Grace approached Dylan’s desk and sat next to
him as he worked; following on the topic of using the model to explore
possible situations and ideas she explains:

GRACE
Imagine that the light... that you go beyond the reality
that is represented totally here right?

In the transcript above Grace elaborates on what she has been recurrently
saying; the model should be used to explore - and test - possibilities. It
is not just a representation of reality (as if it was maquette). She is making
the student stop and consider the model differently, suggesting he can
use it to see more possibilities worth exploring. The student should go

“beyond the reality that is represented totally here right?” After a short
exchange, she then elaborates:

GRACE
But what I am suggesting is: what you have here is the
model of a real situation right? So, you take advantage
of your model and... let’'s imagine that your project was
to manipulate lighting in order to completely change
the subway station. You take advantage of your model
to show it. You manipulate the light and colour to
change the whole atmosphere of the space.

DYLAN
I hadn’t thought of that... I was thinking of representing
the subway when it had halted.

With his answer, Dylan’s seems to acknowledge, for the first time, what
Grace has been trying to explain: “I hadn’t thought of that... I was thinking
of representing the subway when it had halted”

Grace’s explanation made Dylan stop and reflect on his process “I hadn't
thought of that..”; the teacher demonstrates how the student should
pause and consider how his model can be used differently, in a more
explorative manner, as a tool for inquiry and testing of solutions or ideas.
She manages this by way of giving a specific example “You take advantage
of your model to show it. You manipulate the light and colour to change
the whole atmosphere of the space”.

Thus, her design explanations are illustrated by using a concrete
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example. Also, the teacher focuses on different elements without losing
a sense of the whole, of how every design element suggests different
possibilities and relates to each other. She refers to how the elements of
light and colour can be manipulated and combined to change the whole
atmosphere of the space. And she addresses the scale model as a means
to experiment with and explore a real situation.

And yet, while Grace is addressing specific elements and aspects of the
design (that we can consider design grammar elements) her concern is
also with how these aspects might influence the whole project, that is, she
is reflecting on the action of designing. In her speech, design grammar
and meta-design discourse are linked.

Grace emphasis is on making the student experiment more; nowhere

is this more clear than when she says “let’s imagine that(...)” which is a
direct request for the student to use his imagination, to experiment with
a different perspective, to reframe his understanding of the project, and
to take advantage of this stage of the project to explore ideas and test
solutions.

Dylan seems surprised with the possibilities the teacher proposed. He
follows up with a question:

DYLAN
So, in order to represent those lighting transformations
it would be better to represent the hangar, or not?

GRACE
The whole platform? Maybe... you have to think about
what you want to do... but imagine that you also had to
intervene in the tunnel... for example, have you noticed
the new pt-blue station® in Lisbon. Have you noticed,
they seized the station using only light and colour.
Every time the subway enters the station it turns blue...
so, imagine that you were going to intervene in the
tunnel using only light and colour... perhaps the lights
turns on in specific moments...

Interestingly, Grace does not give a direct answer, instead, she again
urges Dylan to explore more possibilities for himself %(...) imagine that you
also had to intervene in the tunnel (...)” and she explicitly tells him he has
to think about what he wants to do. With each “imagine that” the teacher
stretches the student’s perspective, effectively broadening the scope of

82 The PT-blue station is a reference to a sponsoring deal the Lisbon subway done with an
internet provider company. The deal meant that the company would name one of its
subway stations; as a part of the deal the company was authorised to intervene in the
station with blue LED-lighting that conveyed the brand's presence to the passengers.
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possibilities he can explore.

Also, she follows up with a precedent (the “PT blue-station”), which is
areal life example that seems to capture and illustrate the ideas she is
trying to explain. Grace then suggests Dylan could explore light and
colour as decisive elements in the space’s overall atmosphere.

DYLAN
Yes, yes, yes...

GRACE
It seems to me that you are too focussed in
representing reality, which is also important because
you end up learning to control a series of tools... but
add to that an explorative side...

We observe Grace trying to release Dylan from the goal of having to use
the model to represent reality (i.e. a maquette of a subway station) instead
of a means to explore possibilities and test his ideas.

Dylan hesitantly agrees “yes... yes... yes..” and the teacher goes on to
explain how the way his process unfolds will have an implication on

what he might learn. Thus, her interjection “(...) which is also important
because you end up learning to control a series of tools (...)” seems to be a
reassurance that what he has been doing is also important; furthermore,
this phrase is also a curious moment of Grace self-reflecting on her
teaching, as if she was reflecting on the spot on the possible outcomes of
different approaches “(...) you end up learning (...)"

But fundamentally, we observe again the teacher pausing and thinking
about what to do, with what objectives, reflecting about where the
project is heading. For the teacher the project at this stage has unstable
boundaries, she is continually questioning the student’s current focus,
wondering if there might be other solutions, suggesting different
perspectives (“imagine that”).

It is interesting to observe how Dylan reacts to the teacher’s input. We
have seen how he acknowledged what Grace was trying to say, while
expressing a degree of surprise “I hadn't thought of that..” what follows is
the student trying to make sense of the new possibilities:

DYLAN
okay... if  had this cube as a basis... then it could be
just a matter of filling the tunnel inside with another
colour... that is... the light-beam itself would reinforce
the colour of the tunnel.
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GRACE
Okay... I don’t know...

DYLAN
Let’s imagine, the tunnel itself would reflect the light...

GRACE
It’s possible.

DYLAN
Those situations when the subway lightens the whole
tunnel all around... as if the tunnel would reflect the
light... could be interesting... I was thinking, can I
represent movement?

GRACE
That'’s exactly what I was going to tell you next... here
you almost need some movement, to add a bit more -

Dylan is enthusiastic about using light as a way of manipulating the space’s

atmosphere; he suggests a couple of possible uses of this idea, to which

Grace offers only tentative answers “(...) I don’t know (...)", “It’s possible”. At

this point they also exhibit, again, a certain level of mutual understanding
“That’s exactly what I was going to tell you next(...)".

Dylan builds on this and proceeds by proposing the idea of presenting the
project as an animation.

DYLAN
But then... for example... if I had no movement... lets
imagine that... like in the movies... if a camera is fixed
on the train... the camera is stopped, the subway is
stopped... the only thing that moves is the space itself...
I could do that just with the space through the light
projection. The light approaches... the tunnel gets
progressively more lighten, for example...

Interestingly, while reflecting on the idea of exploring light as a means to
change the station’s atmosphere, Dylan starts to consider the possibility of
making an animation for the project’s final presentation. Grace responds
positively to this proposal, but immediately raises a concern regarding
time management:

GRACE

Yes, a sort of animation. But we have to... you don’t
have much time right?
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DYLAN
Right. And now that is bothering me a bit. But okay.

The exchange above leads to an explanation by Grace about managing the
design process:

GRACE
But that is also why this project is important. You have
to learn to manage your reaction time and learn how
to do something very important which is to balance
our expectations. Because it happens all the time, you
have thousands of ideas and you can see the final
images, but then there is no time to execute them... the
problem is not developing great skills but realise our
limitations.

DYLAN
Okay. Great! Thank you!

Here, Grace is making the meta-design discourse completely explicit for
Dylan. She details and summarises what aspects of the design process
he is exercising (and hopefully learning) with the current project, and
she articulates these ideas in an obvious and concise manner. This
verbalisation is another example of the teacher making explicit what the
student should be learning with his studio experience.

This was a moment when the teacher was not only expressing her
reflection on the process but trying to convey it directly to the student.
Dylan’s immediate reaction was spontaneous and enthusiastic, but he
did not build on what Grace said. Instead, he went back to work, and the
interaction ended.

Design conversation 1.9
Dylan approached the teacher as she wandered the studio. While both are
standing, he presents a few pictures he had made of the model.
DYLAN
What do you think?

GRACE
Now you are going towards (giggles) an abstract kind
of... but yes, but you can do it anyway! ...but do you
understand what I mean? We are already —

DYLAN
A bit far ahead?

173



Design Conversations: An exploratory study of teacher and student interaction.

GRACE
The next exercise in the project deals with the
perception of space and bodies beyond the visual...
maybe then... but do it anyway!

What Dylan showed Grace were some experiments with lighting and short
frame-by-frame animations. We have seen how Grace had encouraged
him to experiment more and, towards the end of the last interaction,

Dylan was enthusiastic about that idea. However, now Grace wonders if
the student has taken his exploration too far.

DYLAN
I should do this experiment anyway?

GRACE

Yes, but be mindful of the conclusions you are going to
derive from this experiment.

DYLAN

I already... I can already see some... actually...

GRACE
That’s the most important part.

When Grace urges Dylan to be mindful of his experiments, she is
expressing the importance of learning with the process, that is, his

explorations are only as good as what he learns from them “[t]hat’s the
most important part” she concludes.

The teacher leaves the student at his desk and continues wandering the
studio. Some 40 seconds elapse, and Grace returns to Dylan’s desk and
finds him sitting still and staring at his model. He appears to be reflecting.

GRACE
So, you are completely lost?

DYLAN
I'm thinking... I need to... the problem is time but...

GRACE
Just go on with the experiments you mentioned.

DYLAN
Yes, yes.

Grace encourages him to go on. At this point, the session is nearly over,
and the next interaction will be the last.
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Design conversation 1.10

During this interaction, Grace and Dylan discuss the photos of the model
that Dylan’s should select for the final presentation. Dylan approaches
Grace with his selection and says:

DYLAN
For instance, here in this perspective I transmit more
the sense that there is a station here. There is more
liveliness in this photo then the other. But that’s it! I
had to do this in order to reach this conclusion.

The last phrase shows that Dylan is reflecting on his choices and previous
work. The “that’s it!” is not a eureka moment in the sense that he solved

a specific problem, but rather Dylan is expressing his understanding that
he had to go through a process of trial-and-error to reach his conclusion.
Dylan is reflecting on his design process. His thinking follows the format
of I had to do this to understand that, a sign that he is considering how
the sequence of design moves have changed his initial formulation of the
project.

The interaction proceeds with a discussion of the photos for the
presentation and ends shortly after. The transcript above was the only
example of the student expressing awareness of his design process.

It is perhaps significant that this happened towards the end of their
interactions; we will elaborate on the findings on the next section
(discussion.)

Design language summary tables

Next, we coded both participant’s verbalisations according to our design
language model. The model offers a general description of the language
of design, focusing on its dual nature (the meta-design discourse and the
design grammar). The main objective is to identify how prevalent design
language is in the teacher-student interactions (or if it is even present at
all).

In the last section of the findings, we present a summary table of the
design language used during the conversation including both meta-design
discourse and design grammar.

The examples are extracted from the context in which they occurred, and
therefore less meaningful. Nevertheless, the tables function as a reference
point and help organise the information. The tables are sometimes
accompanied by a comment that calls attention to results that stand out.
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Meta-design discourse tables

GRACE (TEACHER) META-DESIGN DISCOURSE

MDD
Transcript Category Verb.
Maybe it is a bit irrelevant if you find the answer to that question or not. Eva. 9

...a certain height which allows you to have more space to experiment more Mov 17
things... do you understand what | am telling you? ’

Yes, yes... You can even explore... yes, it's more interesting for your exploration Mov 33
because you end up having the same height... ’

Imagine that the light... that you go beyond the reality that it's represented Ref 34
totally here right? ’

But what | am suggesting is: what you have here is the model of a real situation

right? So, you take advantage of your model (Rep) and... let’s imagine that your Re

project was to manipulate lighting in order to completely change the subway Re?' 37

station (Ref). You take advantage of your model to show it. You manipulate the
light and colour to change the whole atmosphere of the space.

The whole platform? Maybe... you have to think about what you want to do

(Eva)... but imagine that you also had to intervene in the tunnel (Ref)... for

example, have you noticed the new pt-blue station in Lisbon? Have you noticed, Eva.

they seized the station using only light and colour. Every time the subway enters Ref. 39
the station it turns blue... so, imagine that you were going to intervene in the

tunnel using only light and colour (Ref)... perhaps the lights turns on in specific

moments...

. . . S Eva.
It seems to me that you are too focussed in representing reality (Eva), which is [I_veaa ]
also important because you end up learning to control a series of tools (Lea)... Mov. 40
but add to that an explorative side (Mov)... :
Yes, a sort of animation. But we have to... you don’t have much time right? Man. 44
But that is also why this project is important. You have to learn to manage
your reaction time and learn how to do something very important which is
to balance our expectations (Lea). Because it happens all the time, you have (Lea.] 5
thousands of ideas and you can see the final images, but then there is no time to ’
execute them (Man)... the problem is not developing great skills but realise our
limitations.
Yes, but be mindful of the conclusions you are going to derive from this Lea] 28
experiment. ’
Legend:

Ref: reformulating; Rep: representing; Mov: moving; Eva: evaluating; Man: managing;
Lea: Design learning

Table 23: Grace’s meta design discourse

The teacher refers to all five aspects we identified as core design activities
(see the design language model in chapter 2):

Reformulating 3
Representing 1
Moving 3
Evaluating 3
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Managing 2

Design Learning 3

The category of design learning emerged from the analysis of this study.
During the study, we often observed the teacher clarifying what the
student should be learning from his experience. These explanations are
connected with the unfolding of the project and of the design process as
well.

Besides referring to all of the core design activities, also notice that the
teacher often makes connections between them, that is, the teacher
reflected on the impact a design move had for the reformulation of the
project:

Yes, yes... You can even explore... yes, it's more interesting for your
exploration because you end up having the same height. (Mov)

Imagine that the light... that you go beyond the reality that it’s represented
totally here right?(Ref)

Or how an evaluation might lead to a design move:

It seems to me that you are too focussed in representing reality (Eva), which
is also important because you end up learning to control a series of tools
(Lea)... but add to that an explorative side (Mov)...

It seems that the teacher is aware that different design activities can
influence each other to a great extent. Let us now look at the student’s
meta-design discourse table:

DYLAN (STUDENT) META-DESIGN DISCOURSE

MDD
Transcript Category Verb.

For instance, here in this perspective, | transmit more the sense that there is a
station here. There is more liveliness in this photo than the other. But that’s it/ |  Mov. 52
had to do this in order to reach this conclusion (Mov).

Legend:
Ref: reformulating; Rep: representing; Mov: moving; Eva: evaluating; Man: managing;
Lea: Design learning

Table 24: Dylan's meta-design discourse

Dylan’s only meta-design discourse was an expression of a reflection on
how his sequence of design moves lead him to a new understanding.
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Design grammar summary tables

GRACE (TEACHER) DESIGN GRAMMAR

Design Grammar
Category Transcript example Count

Representation Work from a top-view perspective [12] 10

Configuration So, here you can get more depth (...) a certain height which allows

you to have more space to experiment more things... [16-17] 5
Composition But then you won't explore this space here [32] 5
Basic geometry (...) just the basic dimension, so that you have a volume [4] 4
Materials Qf course, the light that you actually see is not completely white is

it? [52] 3
Attributes of form Every time the subway enters the station it turns blue [39] 3
Context of use ;.3..9)]50, imagine that you were going to intervene in the tunnel (...)
Part of artefact as if it was the pit...of the rails right? [24-25] 2
Structure (...) and you support this here. [22] 1

(...) for example, have you noticed the new pt-blue station in

Precedent Lisbon? [39] :

Table 25: Grace’s summary of design grammar use (verbalisation between brackets).

In the report we saw how Grace insisted that Dylan should primarily focus
on his model; this is reflected by the design grammar analysis revealing
the category of representation (that refers to denotation tools such as
sketches or models by which elements of the design are represented) as
the most prevalent in the teacher’s discourse. This insistence correlates
with the student’s design grammar results also focussing on the category
of representation.

DYLAN (STUDENT) DESIGN GRAMMAR

Design Grammar
Category Transcript example Count

| have more cardboard... And then okay, | was thinking of cutting an

Representation opening here. Erhm... and then build a cone [25] 14
The ratio of the subway varies a lot according to the relation of the
Configuration line. [9] 4
then it could be just a matter of filling the tunnel inside with another
Attributes of form colour [40] 3
Materials Let's say, the tunnel itself would reflect the light [41] 2
Type of artefact And it also varies from subway to subway [7] 2

| wasn't sure | wanted to work that merely as a cube and this way
Basic geometry maybe | can move one of the facets[4] 1
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DYLAN (STUDENT) DESIGN GRAMMAR

they develop the subway lines in such a way... there are several
System systems [7] 1

Context of use for example, in high demand lines in certain cities [7] 1

Table 26: Dylan’s summary of design grammar use; verbalisation number between brackets.

The table below compares both participants design grammar results (we
highlighted the stand-out result in grey):

GRACE & DYLAN DESIGN GRAMMAR COMPARISON

Count
Domain Sub-domain Grace Dylan
Basic geometry 4 1
Form Attributes 3 3
Composition 5 -
Purpose - -
Function Usability - -
Fruition - -
Materials 3 2
Structure 1 -
Materialisation Operation - -
Configuration 5 4
System - 1
Ergonomics - -
User requirements - -
Human Factors
Cost - -
Sustainability - -
Connotation - -
Communication
Denotation - -
Representation 10 14
Program - -
Context of use 2 1
Type 1 2
Artefact
Part 1 -
Precedent 1 -
Total 36 27

Table 27: Design grammar comparison
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4.1.5 Discussion

We will now examine the results identified in the description of

events. We begin with a general analysis of the conversation and move
progressively to a description of the actual design teaching and learning
process in detail.

From a quantitative perspective, the dialogue was almost equal (see the
verbal output table). Teacher and student talked a similar amount of

time, and we observed both participants alternate in initiating their short
conversations. However, the transcripts show that the student’s discourse
was less fluid, at times incoherent, and also less assured. Dylan often
hesitated, for instance:

Yes perhaps that’s what... yes, that’s it... because I couldn’t even find
this. I couldn't find this information... I wasn't sure I wanted to work
that merely as a cube and this way maybe I can move one of the
facets...erhm...and regarding...and regarding...

On the contrary, the teacher’s talk is coherent and purposeful, she is
consistently clear in her speech, whereas it was at times difficult to
understand the ideas behind the student’s discourse.

A possible explanation for the difference in speech is that the student
finds himself in a vulnerable position. Waks (1999) observed that novice
design students “can be expected to experience feelings of loss of control,
vulnerability and enforced dependence” (p.310). Student’s insecurity is to
some degree expected since the student’s work is ongoing, that is, in this
case study, Dylan is not presenting a final project that has gone through
several moments of review and development. In other words, it is not a
finished product, therefore it is likely that Dylan still felt unsure about his
project and how to talk about it. We witness the student struggling with
his process, trying to find the words to express doubts he cannot, at the
moment, formulate clearly.

The teacher, on the other hand, is in a completely different position. Her
role is to guide the student through the design process until he resolves
the project. Furthermore, besides a successful project, she was concerned
if the student was learning from this project experience. These concerns
were expressed with a type of meta-design discourse that emerged from
the analysis of this case study; we categorised it as design learning, which
is an explicit statement regarding what the student should be learning
from his project experience. The teacher expressed concern with the
student’s design learning three times:

It seems to me that you are too focussed on representing reality,
which is also important because you end up learning to control a
series of tools.
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also here:

You have to learn to manage your reaction time and learn how to do
something very important which is to balance our expectations

and finally:

Yes, but be mindful of the conclusions you are going to derive from
this experiment.

These moments are similar to what Adams, Forin, Chua, & Radcliffe
described as breaking the 4" wall to create a teaching moment (2014),
that is, a moment during design conversations when the content-specific
teacher knowledge is made clear and visible for the student. It will be
interesting to see if we observe this type of discourse emerging from our
next case studies as well.

Concerning our main guideline - the language of design - the transcripts
show that the language of design was continuously used by both
participants during their dialogue. This observation was expected since
past studies had already presented similar conclusions (Goldschmidt,
2002; Marda, 1996; Schoén, 1983). However, this study had a particular
standout result: while teacher and student registered a high count for
design grammar (teacher 36 and student 27), the teacher expressed a
much higher frequency of meta-design discourse (15 to 1).

Our first deduction about this result derives from the understanding

that the participants have different roles in the dialogue, and the teacher
plays more than one part in the interaction, Goldschmidt (2002), for
instance, enumerated three (namely: source of expertise/authority, coach
or facilitator, and the instructor as ‘buddy’), while Schon stated that the
teacher alternates between demonstrating and describing (1987), that is,
between being in the role of a traditional teacher, explaining and letting
the student learn on his own, and being a design-studio coach, or an
expert designer, demonstrating how to design and expecting the student
to learn by imitation. Fleming (1998) suggests that these roles are at times
conflicting since the teacher must react to students’ work without actually
resolving it for them.

But regardless of how we categorise their role, the design studio

places teachers in the complex situation of having to both teach the

student about designing, and occasionally demonstrating how to design

themselves (Sachs, 1999). It was therefore expected that Grace found it

useful to verbally express her thinking about the design process (whether

referring to her demonstrations of designing or to the student’s). In

other words, the teacher was simultaneously showing the student how

to design and telling the student about designing, which help explain

the higher frequency of meta-design discourse on her part. The teacher
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has the responsibility of making the design process more clear for the
student while guiding him during his attempts at designing. These tasks
naturally propel the teacher’s talk towards moments of reflection about
the student’s project. It was her job to stop and reflect on the action of
designing.

Students, on the other hand, do not have the same explicit necessity
to express the thinking that supports their process of designing.
Furthermore, their main concern is with their project, that is, students
are engaged with the project at hand, they are working to finish on time
and have a good grade. Therefore, it is expected that Dylan’s discourse
focused on operational aspects and practical concerns about his design,
which could explain his focus on design grammar elements. Concerning
this issue, Fleming (1998) warned about the role of the design tutor in
“helping [the students] be more assertive, more rhetorically astute, and
less tied to the concrete objects in front of them” (id, p. 62), and we indeed
observed Grace encouraging the student to take a step back from the
concrete object at hand and think more globally on a couple of occasions:

Maybe it is a bit irrelevant if you find the answer to that question or
not.

and

It seems to me that you are too focussed on representing reality (...)
but add to that an explorative side

Besides the emphasis on keeping a broad perspective, Grace, at times,
appeared to be trying to stretch the student’s perspective, effectively
broadening the scope of possibilities he could explore. These moments
were signalled with the expression “imagine that”, and correspond to the
reformulating category of the design language model, that is, a moment of
reframing of the project’s boundaries.

Imagine that the light... that you go beyond the reality that is
represented totally here right?

and
So, you take advantage of your model and... let’s imagine that your
project was to manipulate lighting in order to completely change the
subway station.

and

S0, imagine that you were going to intervene in the tunnel using only
light and colour

These transcripts suggest that, for the teacher, the project at this stage
has unstable boundaries. Grace constantly questioned the student’s
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current focus, wondering if there might be other solutions, suggesting
different points of view that might alter his current understanding of
the project. She seemed completely at ease with the unstable nature of
the design process, while the student was more eager to commit to a
direction.

A different explanation for Dylan’s almost complete absence of meta-
design discourse is that the student is a novice struggling to learn,
understand, and effectively apply a way of thinking, working, and speaking.
Additionally, it is arguable if the student acknowledges the value in making
his process explicit and reflect out loud about it. His concerns are more
practical than reflective. Therefore a focus on design grammar instead of
meta-design discourse was perhaps expected.

Nevertheless, Dylan did exhibit a moment when he stopped and reflected
out loud on the act of designing:

But that’s it! I had to do this in order to reach this conclusion.

According to our design language model, this statement can be considered
as an expression of a ‘reflection on the act of designing», Dylan is stating
that he had to go through many experiences to reach his conclusion. A
reflection that follows the format of I had to do this to understand that,

in other words, the student stops and considers where his sequence of
design moves had led him.

This statement was spoken in the final moments of the design
conversation, which raises the question if the teacher’s consistent displays
of reflection on the design process throughout the interaction influenced
the student’s statement. To establish a definite causal relationship would
be premature, but we should carry this insight and see if it is repeated

in future studies. For now, we observe that - the single exception
notwithstanding - the student did not verbally express reflection on his
design process.

We should be clear that we are not stating that the student did not
reflect on his design process at all; while we did not observe the student
expressing these issues it does not mean he did not give them any
consideration or thought. Some studies have shown that when directly
prompted to report on their process students are capable of doing so
(Christiaans, 1992; Goldschmidt & Rodgers, 2013) but these techniques
(such as the ‘learner reports’ used in TU Delft) are conducted a posteriori,
therefore they do not demonstrate that the student can activate this
capacity during the actual process of designing. Furthermore, Uluoglu
(2000) suggested that the most important premise in teaching design is
to let the student understand that design is a conscious and self-aware
activity.
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It is essential for students to be able to articulate their design process. An
ability to express meta-design discourse is not only a way to communicate
with the teacher but crucially with oneself. To be able to stop and think
about the design process as it unfolds is to be in control. The ability to, at
any moment, pause and reflect about the project is crucial to assess it, to
consider other possibilities, to make room for exploration. We observed
Grace repeatedly reflecting on the design process and Dylan following

on her lead. The teacher was showing the student how to do it, offering a
thinking template for him to use.

Good practitioners are reflexive and self-aware of their way of working. A
designer that is unaware of his process seems counter-intuitive (Schon,
1987). In fact, we have the example of the teacher in this study, who
consistently expressed reflections about the design process during this
conversation. If this pattern repeats in the following case studies (i.e.
teachers scoring high on meta-design discourse and students low), then
it suggests that there is a gap between the understanding of one’s design
process between experienced designers and novices. This is to some
degree expected, but we also expect to see an evolution from novice
students to graduate level students in terms of design language fluency.

However, we should keep in mind that it is possible that some students
might have a visual way of reflecting on (and presenting) their design
process, that is, even though a student may not verbalise his process

he could still be able to express it via a sketch, a diagram, or a model for
instance.

An alternative explanation for the higher frequency of coding for design
grammar (registered in both participants) is the nature of the briefing: the
students were challenged to work with a predefined space that did not
correspond to a real setting. In other words, it was a simulation; there was
no actual context to interact with. This is not an uncommon exercise for
novice design students, abstract briefings are meant to make the students
experiment with form, construction, geometry, or colour, without the
constraints of a real-life setting (Boucharenc, 2006; Kocadere & Ozgen,
2012; Wallschlaeger & Busic-Snyder, 1992).

As such, in our case-study, Dylan was developing a subway station that
had no connection to the real world of public transport, or to any specific
city or line. It was a ‘generic’ subway station. The exercise is constructed
to encourage the exploration of space, light, colour, and textures; it is,
therefore, unsurprising that the coding revealed a high frequency of
design grammar references.

However, while both participants registered similar design grammar

frequency, there was a qualitative difference between the uses. The main

difference was that Grace more often established connections between
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design elements combined with a constant overview of the whole project.
For instance:

But what I am suggesting is: what you have here is the model of a
real situation right? So, you take advantage of your model and... let’s
imagine that your project was to manipulate lighting in order to
completely change the subway station. You take advantage of your
model to show it. You manipulate the light and colour to change the
whole atmosphere of the space.

Light and colour are introduced according to their impact on the
atmosphere of the space. In this example, the design elements are not
referred separately from the whole context of the project.

The student also demonstrated an ability to make connections between
design domains, particularly during the beginning of the interaction.
Goldschmidt, Hochman, & Dafni (2010) observed the same occurrence

in their studies where the statements made at the beginning of a
conversation by the students included more issues raised than subsequent
ones. Goldschmidt et al., suggest that this is the case because the
student’s are presenting reflections conducted before the conversation;
which also seemed to be the case with the student in this case study.

Furthermore, the teacher also made connections between design
grammar and meta-design discourse, with both aspects often being linked
in her discourse. The teacher’s alternate use of design grammar and meta-
design discourse suggest a mastery and control (a fluency) of the language
of design we did not observe in the student. This, of course, confirms our
expectations and is an important point to be confirmed in the next set of
case studies.

Visual design representations as mediating artefacts

On the subject of visual design representations, we can state that

the dialogue was to a great extent mediated by the scale-model. The
conversation was divided into ten different interactions, and the scale
model was only absent once (the first interaction) and even so not entirely
since the teacher ended the first interaction suggesting that Dylan should
focus on the model more.

It is important to mention that the students were working on a

briefing that instructed the use of a space with fixed dimensions; more
importantly, the brief stated the students had to use a scale model as the
primary working tool for experimentation. As such, the scale model was a
mandatory presence as the central visual design representation.

We did not observe the use of sketches or drawings of any kind, and in the
last interaction instead of the physical model the student used photos he
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had taken of his scale model.

It is clear from the observations that the presence of the model was
determinant for the student’s project and influenced the development

of the interactions since it became the main focus point and reference
between both participants. This is consistent with studies that suggest
the importance of VDRs as shared mental models between participants in
design meetings (Goldschmidt, 2007).

On one of the occasions (design conversation 1.6), the teacher sat next
to the student at his desk and made a direct intervention on the model.
She demonstrated her ideas by manipulating the model directly with her
hands while she talked; during this interaction, both the teacher and the
student’s discourse became elliptic and hard to follow. In this segment,
words such as “here,” “this,” “that,” “this point,” were repeatedly used;
these words support the teacher’s explanation and take a secondary role
to what the teacher is demonstrating. Schon made a similar observation
in his notorious case study of Quist and Petra (Schon, 1983), where the
author noted that the teacher’s discourse becomes obscure during
sketching, and that his words only make sense when connected with the
drawings (in the case of our study, the model.)

While the model was always present, teacher and student varied in the
way they approached it. Grace insisted that the model should be used to
explore different ideas, whereas the student (for a long while) had a more
instrumental approach. The teacher made it clear that the student should
use the model for more than just a representation of reality:

Imagine that the light... that you go beyond the reality that it’s
represented totally here right?

and

It seems to me that you are too focussed on representing reality,
which is also important because you end up learning to control a
series of tools... but add to that an explorative side

It was clear that the teacher used the model like she would use a sketch:
to experiment, explore, test ideas and examine the results immediately.
The student took some time to understand this, but after the teacher used
the model to illustrate her point the student seemed to shift and adopt a
more explorative approach. Curiously, the teacher then had to be sure the
student was not taking his exploration too far:

Now you are going towards (giggles) an abstract kind of... but yes, but
you can do it anyway! ...but do you understand what I mean? We are
already...
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Taxonomy of teacher-student interactions

We have seen how the preferred term in the literature for teacher-student
dialogue in the design studio is the ‘crit. However, we noticed (in chapter
2) that the term is not used consistently. We are fairly certain most
authors would consider Grace & Dylan design conversation as a series of
short desk-crits, as it is usually defined (Dinham, 1987a; Goldschmidt et
al,, 2010). However, we did not notice an emphasis on ‘critiquing’ by the
teacher, which some authors consider to be the fundamental element of

a ‘crit’ (Dannels & Martin, 2008; Oh, Ishizaki, Gross, & Yi-Luen Do, 2013;
Utaberta, Hassanpour, Che Ani, & Surat, 2011).

Instead, Grace & Dylan’s interactions could be more accurately described
as a working dialogue between teacher and student, an informal
conversation that can take place anytime during the studio session, and
in which a formative approach predominated over an evaluative one. Also,
we observed that during the design conversation the student’s project
evolved considerably, which reinforces the idea that the interactions
analysed in this case study were focused on the project at hand, with both
participants designing together.

This description is consistent with what we named as a series of desk
tutorials. The distinction between a desk tutorial and a desk crit, while
subtle, is significant. A desk tutorial is short, often spontaneous, entirely
formative, and focussed on a design project that changes as a result of
the interaction, a desk tutorial describes the everyday conversations in a
design studio; whereas a desk crit is more focused on assessing the state
of the project than working on it, it is more formal, less spontaneous,
with a definite beginning and ending. However, these categories are not
hermetic, Schon’s (1983) case study, for instance, is an example of a design
conversation that fluctuates between a desk crit, a review, and a desk
tutorial.

Finally, it is worth noting that the participants began with different
approaches to the design. The teacher was consistently explorative, often
reformulating the boundaries of the project, and always comfortable with
both the unstable nature of the design process and the early stages of a
design project. The teacher alternated between evaluating, reformulating,
and moving, with each of these design activities influencing each other.
On the other hand, the student was more tentative, insecure, and eager to
remain within a specific framework. However, while teacher and student
began the conversation with different approaches, we observed the
student gradually adapting his approach to match the teacher’s; namely
by moving from a rather limited exercise to a more explorative one,
efficiently moving from stable boundaries to embracing an unknown and
unpredictable design process.
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4.1.6 Conclusions

The main finding of this study was that the student did not (with one
exception) verbally express meta-design discourse during the design
conversation. This finding stands out when compared with the teacher
who often used meta-design discourse with a variety of purposes.
Moreover, we observed the teacher alternating her feedback style (from
using more verbal explanations to a more demonstrative role) and neither
way elicited the student to verbally express his design process. Therefore,
from this case study, we conclude that an analysis of the design language
revealed the teacher’s design process (shown clearly in her verbal
discourse) but not the student’s.

The second highlight concerned design grammar. While there was no
substantial difference between teacher and student in quantitative terms,
the teacher expressed design grammar in an integrated way by making
connections across design domains and keeping an idea of the whole
project, whereas the student tended to focus on one area at the time
often losing track of how it related to the larger whole.

The three-dimensional model was a focal point throughout the design
conversation. The model anchored the teacher-student dialogue and kept
the dialogue focused on the project. We identified a significant difference
in the participants’ approach: the teacher insisted the model should be
used to explore ideas, while the student began with a more instrumental
attitude. With the teacher’s insistence, the student moved from thinking
of the model only as a maquette to using as a thinking-sketch; that is, he
explored and tested solutions, experimented with different points of view,
and used the model to think and work through possible solutions.

Finally, during the design conversation, we observed the student’s project
evolving. With each interaction, we saw multiple design moves being
enacted, as well as several evaluations and reformulations of the overall
understanding of the project’s boundaries. In the end, the project was
different from where it had started, and as the project evolved so did

the student’s design process, which became less instrumental and one-
directional to more explorative and open-ended.
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4.2 Case study 2 — Ella & Janis

“As if you're making your line of thought visible.”

4.2.1 Study background

INTRODUCTION

The studio class we observed is a part of the first year of a design course
of a public architecture and design university in Portugal.

The design studio (usually called project) is the critical part of the course,
with the class occupying the majority of the students’ time (there are
three sessions of four hours per week). It is also the course with most
academic credits. With slight variations this is a typical setting for a
design studio course with the project or design studio typically occupying
the centre of the design course.

This undergraduate design course takes three academic years to complete.
Afterwards, the students can join either a product or a communication
design master course. The three-year undergraduate course is,

therefore, a general design course, aiming to prepare the students in the
foundational aspects of design before they embark on a more specific
disciplinary study (in product or communication design).

BRIEFING

The briefing does not refer to a specific context (whether real-life or
fictional). It is an exercise intended to make the students experience

a design project in a more explorative and abstract way than would be
possible if they had to consider a particular context of intervention.
These types of projects are often a part of a semester or one year long
foundational or basic design courses; briefings of this kind are typical in
first-year design courses. The pedagogical purpose is to progressively
introduce the process of design to the students without overwhelming
them. Additionally, this sort of exercise has been a traditional way of
making students explore the creative potential of using geometric rules to
develop new forms (Boucharenc, 2006).

The briefing combined two-dimensional and three-dimensional design.
The overall theme is the exploration of modules as the generating
elements of form (in both two and three dimensions).The students learn
to create geometric matrixes based on a single two-dimensional module
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as well as three-dimensional structures supported by the repetition of a
single three-dimensional module.

Figure 8: Sequence of the students’ work: sign, matrix, and 3D object.

The project was separated into stages that evolved from creating a two-
dimensional sign to developing a family of signs, followed by patterns
based on a selection of signs, and finally, a three-dimensional object
(without function) that could both structure itself and be self-sustaining.

Between each stage, the students were challenged to make choices and
decisions that had a direct influence on the next phase of the project. To
illustrate the briefing we will present a sequence of images of the work
the students were developing during the sessions: from sign to matrix, to

190



Chapter 4: Undergraduates

three-dimensional object. During the observations, most students were
working on their matrixes, but some were already moving on to the three-
dimensional model.

STUDIO CONTEXT

There were supposed to be thirty-four students in the class. However,

the students were rarely all present at the same time - several of them
arrived later, others settled on their desks for a while but eventually left
the studio, and some never arrived at all. Our impression was that the
number of students continuously present in the class was closer to twenty
or twenty-five during both sessions. Furthermore, some of the students
present in the first session were not present in the second and vice-versa.
Also, the students who were present during the sessions often left the
room,® which made it difficult to keep a precise number of the students
that were in the studio.

This is not uncommon in a design studio class. Students often arrive

late or miss one of the studio classes during the week. The studio class
takes up a considerable amount of hours, and while class frequency is
controlled and mandatory, the design studio is understood more as the
students’ working space than a traditional university lecture hall. That is,
while the students might miss a couple of design studio sessions here and
there, it is also true that they meet at the studio and work during hours
outside of their appointed schedule.

The sessions that we observed took place a couple of weeks before the
project’s final delivery and presentation. Thus, there was an imminent
deadline influencing the sessions, so the students kept engaged with their
projects throughout, while the teacher (Ella) repeatedly referred to the
approximation of the deadline.

The studio was an open-plan room with a wall of top to bottom windows
that allowed daylight to fill the space. The opposite wall separated the
studios from a workshop (where students spanning all course years and
different courses construct their models and prototypes). The students
mostly sat at their desks, which were displayed in a ‘U’ shape with the
teacher’s desk at the top.

PARTICIPANTS

The class was conducted by a single teacher (to which we assigned the
pseudonym ‘Ella’) that is responsible for the day-to-day tutoring in the

83 Students often left the room to eat, make phone calls, meet a friend in the hall, and so on;
which is consistent with authors that argue that the design studio is primarily a social
place (Dannels, 2005; Wang, 2010)o and this author’s own experience as a tutor in a design-
studio.
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studio as well as the final evaluation. Ella is primarily a full-time teacher
and academic, but she also has some experience as a professional
designer.

The students were novices in the second semester of their first-year
courses. We observed two sessions on two different days. Each session
lasted approximately four and a half hours. The table below summarises
the overall context of our observation.

SUMMARY

CASE STUDY 2 - CONTEXT

Context Design studio class
Course Design
Course year 15t year / 2" semester

Graphical signs and 3D

Project model

One student (Janis)

Participants One teacher (Ella)

Number of students

present in the studio Twenty-five

Course duration Two months

Table 28: Case study 2 - context

4.2.2 Research questions and guidelines

For this case study, we are interested in observing if there is a repetition
of the main insights that emerged from the previous case study, namely:

1. What is the result of design conversations?

* Do design conversations reveal new knowledge about design
and designing? If so, to what extent do students reveal they
have apprehended it?

* Do design conversations influence the design project?
* Do design conversations influence the student’s design process?
2. What is the role of design language in design conversations?

* Does the design language model reveal the design process of
teachers and students and render it more explicit?

» What are the differences and similarities between teacher and
student use of design language?

3. How do the defining features of the design studio influence the
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dialogue between teacher and student?
4.2.3 Methods and procedure

METHODS

As was the case with the previous study, we followed the overall
methodology presented in the first section of chapter 3.

OBSERVATION PROCEDURE

Ella alternated between sitting at her desk and wandering around the
studio approaching the students while they worked on their projects.
There was also, at times, considerable noise due to the many students
simultaneously present in the studio. However, the sound never seemed
to disturb the overall working atmosphere, in fact, both teacher and
students appeared to be used to it.

The interactions between Ella and the students developed similarly to
the case study we presented before, with most of the teacher-student
interactions being short conversations. Ella often wandered the room,
observing, making brief comments, holding short conversations with the
students, and offering guidance.

DIFFICULTIES

The higher number of students present in the studio (compared with case
study 1) meant that the teacher had less time to dedicate to each student,
resulting in shorter interactions.

RATIONALE FOR CASE STUDY SELECTION

This case study follows the design conversations between Ella and
Janis. We highlighted Janis's case because she was the only student that
registered more than one (relevant) interaction with Ella.

There were two interactions between Ella and Janis, and both took

place during the same session (session 2). The two interactions can be
considered one long conversation interrupted in the middle instead of
two independent design conversations because (1) the conversations took
place within the same session and with a short interval between them,
and (2) clearly, the participants pick up the conversation where it left off.

Therefore, similarly to case study 1, Ella & Janis will be designated as
design conversation 2 of this research, which is subdivided into design
conversation 2.1 and design conversation 2.2.
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4.2.4 Results

FINDINGS — CASE STUDY REPORT

We will report the results following the same reporting method of the
previous study, that is, we will present the teacher-student interactions in
chronological order following a narrative structure.

Before moving on to the interactions, we will begin by presenting a
complete table of the verbal output (table below) that includes the
verbalisations and word count of the participants. This table functions
as an introduction to the observations and provides an overview of the
dynamics of the design conversation.

Verbal output
TOTAL VERBAL OUTPUT

Teacher Mean Word
/student Verbalisations Words words/verb. percentage
DESIGN CONVERSATION 2.1

Ella (t) 18 447 24,8 68,6%
Janis (s) 18 204 11,3 31,4%
DESIGN CONVERSATION 2.2

Ella (t) 16 289 18 55,7%
Janis (s) 17 230 13,5 44,3%
Total

Ella (t) 34 736 21,6 63%
Janis (s) 35 434 12,4 37%

Table 29: Total verbal output

The table shows that the teacher talked more than the student,
particularly during the first half of the conversation. While the number
of verbalisations is practically equal (34-35) the teacher, in fact, registers
an overwhelmingly higher percentage of words spoken than the student
(63% - 37%). We have a dialogue where both teacher and student talked
a similar number of times, but the teacher spoke much longer than the
student.

Furthermore, the table also reveals that the two parts of the conversation
had a different dynamic: in the first part, the teacher talked much more
than the student, whereas the second part was more balanced.
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Description of events
Design conversation 2.1

Ella and Janis’s conversation begins with Janis (the student) approaching
the teacher’s desk holding a folder. The folder contains the patterns Janis
has been working on. Janis opens the folder and both teacher and student
flip through its pages examining the patterns one at the time. Janis is the
first to talk:

JANIS
I've done one like this, and another one like this... and I
think this one is nicer. But now I've done so many, but
they all seem the same!

Figure 9: Janis presents her work.

Janis starts describing the work she developed so far, but how does she
introduce her project? Notice how, while displaying the patterns, Janis
also reflects about her preferences “and I think this one is nicer” as well as
how many she has completed “(...) but now I've done so many(...)” and how
she is having trouble distinguishing between them “(...)but they all seem
the same!”.

Janis is reflecting on the current state of her project, she has made several
patterns but is having trouble moving forward because she cannot decide
which ones to chose. During her reflection she innumerates a series of
issues but does not reflect about each one of them; in other words, she
can identify a problem (all the patterns seem the same, which makes the
selection difficult) and what the design moves that lead to it (she has done
a lot of work) but this reflection does not, at this point, help her make a
decision and proceed with the project. Janis’s evaluation of her project
does not lead anywhere; if all her patterns seem the same, how can she
decide which ones to chose? The student appears to be stuck, unable to
decide and proceed to the next stage of her project.

Notice also that it is Janis that establishes the topic of the conversation.
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She does not address Ella with questions such as “what should I do now?”
or “do you think this is ok?” but rather she introduces a pertinent and
reflected difficulty®; thus, while we gather from the verbal output that the
teacher spoke much more than the student it was nonetheless the student
that determined what the conversation would be about. Janis actively
searched the teacher’s counsel with a specific doubt.

Let us now consider the teacher’s reply and how the dialogue unfolded
from there:

ELLA
How about... you'll have to select six.

JANIS
Mm-hmm

ELLA
How about you spread them all around, and figure out
what you want to do with all this work?

JANIS
Okay, I can do that.

ELLA
Maybe then they won't seem all the same anymore.

JANIS
Maybe.

ELLA
Maybe you'll be able to figure out some criteria for your
selection. Maybe you'll become more pleased about the
work —

JANIS
Yes...

ELLA
- and make a decision and move on. Deal?

JANIS
Deal.

ELLA
Okay then, spread it!

The teacher realises that the crucial issue concerns the process of

84 Itis our experience that novice students tend to present their work with either “what do
you think?” or “what should I do now?” type of questions.
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selection. The briefing encourages the students to generate and explore
many alternative patterns, only to require - at the end of this phase - to
select a final six. Ella suggests that Janis should spread her patterns on a
large table; this advice is connected to the realising that the folder is not
an adequate medium to make comparisons and choices between graphic
patterns. As we can see in the picture above, the folder only allows
examining one pattern at the time. A large table permits the student the
overview perspective she lacks at the moment, which in turn facilitates
direct comparisons between her patterns.

With her advice, Ella is showing the student how to look at her work
differently. This looking is both literal and figurative; the teacher is giving
a direct (literal) advice spread the patterns on a large table, but she is also
encouraging Janis to adopt a broader perspective on her work.

There is also another observation emerging from the segment above:
when Janis approached Ella she appears somewhat dissatisfied with her
work, and so, in her reply, the teacher underpins her feedback with words
of incentive “Maybe then they won't seem all the same anymore (...) Maybe
yowll become more pleased with the work (...) and make a decision and
move on”.

Following this exchange, the interaction is interrupted. The teacher leaves
Janis to allow her time to display her work. Ella then proceeds to wander
the studio, talking with other students here and there, while Janis takes all
the patterns she had stored in her folder and moves to a large communal
table situated to the side of the studio.

At this point, we noticed something interesting; while Janis prepared
her work on the table, some of her colleagues became curious and
approached the table to see what she was doing.
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Figure 10: Janis spreads her work on a large table

This interlude takes approximately seven minutes, after which Ella comes
by the table. The teacher re-starts the dialogue with some light-hearted
and self-referential humour:

ELLA
Ah, you really spread it! You acquired the competence
of spreading. Good!

The teacher then stands next to the student and they both observe the
patterns in silence for a while.

Figure 11: Janis and Ella observe the student’s patt