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Summary



This thesis looks at the practice of design as
it emerges in architectural design and service design. The lens adopted
considers design both as an activity as well as a space full of contradictions,
which are accumulated tensions. Design activity is a professional occupation
that interacts with other activities, whereas design space is a range of
possibilities considered for a project. The contradictions in both sides are
separately identified and then rejoined to follow the transitions from one side
to another. In this dialectic, design is the reproduction of contradictions of
activity into contradictions of space, and vice-versa. 


When pursuing this dialectic, this research has
found two ways in which design reproduces contradictions in society. The first,
reductive design, aims to reduce contradictions by partitioning the design
space into small manageable parts. The second, expansive design, aims to expand
contradictions by increasing awareness for the possibilities in the design
space. The former ignores, hides, or removes contradictions from the design
space and the later uncovers, highlights, or takes advantage of contradictions
in the design space. The combination of reductive design and expansive design
leads to uneven development. This means that some activities and some spaces
are reduced by design in favour of others. 


This understanding of design comes from three
short-term empirical studies of architectural design and service design
projects: 1) the participation of nurses and staff in the redesign of
procedures and technology for a hospital rebuild; 2) the participation of
researchers, doctors, nurses and staff in the design of a medical imaging
centre; and 3) the participation of volunteers in planning activities and
evaluating an architectural design for a community centre. These observations
of design practice were complemented with two experiments undertaken with
design students. The first experiment asked students to redesign the medical
imaging centre using representations of activity and space together. The second
experiment asked students to play a board game about conflicts of interest in
the development of a hospital. Both investigated how design students learnt to
deal with contradictions between activity and space.


The critical analysis of these experiments points
to the bias for reduction or expansion of certain representation instruments
adopted. In the first experiment, a parametric design tool that represented
user activity led design students to redesign space for reduced walking without
sufficiently considering other aspects of user activity. In contrast, the board
game helped students to realize the intricate web of social relationships that
constitute a multidisciplinary project. Students could not avoid or solve
contradictions in any case.


The main contribution of this thesis, therefore,
is the consideration of design as a product and process of dealing with
contradictions. By investigating how design emerges from — and, at the
same time, transforms — the contradictions between and across activity
and space, the concept of expansive design becomes relevant to architectural
design, service design and other design practices. Playing games was found to
be a practical way to let expansive design emerge; however, this also depends
on the willingness of participants to deal with contradictions in an inclusive
way. With that in mind, this thesis provides an initial set of conditions
derived from the empirical studies to support design practitioners and researchers
in dealing with contradictions in an inclusive way. 
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Preface



Design is commonly associated with the shape of
things and spaces; in particular, shapes that fit into recognizable styles.
Yet, among people involved or acquainted with the origin of these shapes,
design refers to the work behind the shapes. Practitioners and critics profit
from this ambiguity when they move across the continuum between activities and
shapes to make a point; however, this ambiguity is sometimes considered
imprecise for academic research. Hence academic researchers, when conducting
empirical studies, reduce design to the activity of the designers, or to the
product of that activity. Depending on the research standpoint, this entails
further reduction, for example, design as a professional activity — such
as architecture, industrial design, interaction design, service design, and
others — or design as a characteristic of the product — form,
function, structure, and so forth. This reduction is also evident in disputes
for professional roles.


What is lost through the reduction of design to
one of its sides? The creation of new possibilities. Design becomes either a
product or a process that avails existing possibilities — requirements,
constraints, market demands, problems, solutions, materials, conditions and so
on — without questioning these same possibilities. The tendency is to
accommodate work to the product or the product to the work, in iterative
fashion. No matter how much iteration is held, design is expected to stay
within the given possibilities. The creation of new possibilities means
redefining work and product simultaneously, fundamentally changing the
relations of production. This is very different from iteration and accommodation.



This research project started from this
ambition to counter the reduction of design and find new relations of
production based on the concept of expansion, yet this was not clear from the
beginning. The project leaned sometimes to one side of design, sometimes to
another side of design, never settling in any. When people asked me for
definitions at an early stage, I could only provide them with a discussion on
definitions. “If you define something, it is because you already know what it
is and hence no need for research”. By saying that, I skipped defining what I
was researching and legitimated an exploratory approach for research. In line
with that approach, I refrained from stating hypothesis, research questions,
goals, and measurement variables, to the despair of my research peers. Hardly
anybody I spoke to agreed with my definitions of definitions (sic!).


My peers were in the Faculty of Engineering
Technology of the University of Twente, collaborating with me through a
partnership between the Construction Management & Engineering and the
Design, Production & Management departments. The research project that
resulted in this thesis was an initiative to strengthen the collaboration ties
between the departments and their researchers. With courage, they chose to hire
someone to conduct the research with no engineering background. The intention
was to look at the participation of users in the design of medical facilities
from both social and technical perspectives, in line with the University’s
slogan: “high tech, human touch”. 


In the Design, Production & Management
departments, Mascha van der Voort and Julia Garde had already developed a
handful of participatory design projects in hospitals, which served as a
continuous source of inspiration. As for the Construction Management &
Engineering department, there was a rising research program around the use of
technical visualizations for the purpose of collaboration, led by Timo Hartmann
and Geert Dewulf. Timo was experimenting with making games out of technical
visualizations, as a framework for multi-stakeholder collaboration and
research. His idea guided the intervention in design projects herein included.
Two of these interventions were conducted in cooperation with Vedran Zerjav, a
post-doc researcher with whom I had great conversations. 


Developing this research project with the
collaboration of so many people was a big challenge for all, since everybody
had their own experience and point of view. More often than not we had strong
disagreements over basic things. However, this condition turned out to be an
advantage for the research project, providing plenty of contradictions similar
to the ones found in the studies. Geert Dewulf was the one responsible for
mediating the conflicts and keeping the disagreement at a healthy level. I’m
very grateful to these marvellous people who had the patience and willingness
to debate and work together with me. The written thesis is just the tip of the
iceberg, if it could ever represent those debates.


I also would like to thank people who were not
directly involved with my research project, but who provided parallel feedback
and insightful conversations: Fabio James Petani, Rodrigo Gonzatto, Dan
Lockton, Agnieszka Mlicka, Gulnaz Aksenova, Tim Johansson, and Andreas Hartmann.
A special thanks goes to Jonas Löwgren and Vanessa Evers, who encouraged me in
the face of an identity crisis. The courses I followed with Pelle Ehn and Yrjö
Engeström helped to consolidate my new identity (among others) as a
transdisciplinary adventurer seeking mind-boggling controversies. 


Finally, I want to keep in my best regards the
friends I made at the University of Twente. Hendrik Cramer, Frank Bijleveld,
and Alexandr Vasenev (the late one) were always eager to play the meaning of
life and other games. Julieta Matos Castaño, Carissa Champlin, and Marc van den
Berg were good play partners too, but beyond that, they were collaborative game
design partners. I enjoyed playing and making games with these great friends!


If I can say I learnt something from all these
different people, it is that new possibilities do not come from accommodation,
but from contradiction. In fact, the toughest contradiction I personally faced
in my PhD studies was being distant from my son whom I wanted to stay close,
for four long years. At last, we are close again and eager to explore the new
possibilities of being together now available.


Frederick van Amstel,
Curitiba, November 2015.











Introduction



This thesis positions design in between the
development of activity and space in human history. Design is understood to be a
product and a process of both historical developments. The premise is that,
even when activities and spaces develop in parallel, they still maintain a
design relationship with each other. The origins and deeds of this relationship
are related to the human effort to overcome contradictions in the conditions
for living, i.e. to transform activities and spaces such that they provide life
sustenance. Contradictions accumulate within activities and spaces due to unfair,
unbalanced, and awkward relationships in life sustenance. Design is the attempt
to establish new relationships from the existing relationships. Through design,
what is a contradiction in activity may become a contradiction of space, whilst
what is a contradiction in space may become a contradiction of activity.
Therefore, design reproduces contradictions as much as it changes them. 





Figure 1 – Design
emerges from the development of activity and space in human history. As such, design
has also an activity and a space of its own: design activity and design space.


Design is both a verb — to design
something — and a noun — the design of something. This
ambivalence makes the design word suitable to connote the unstable effort of
dealing with contradictions and also to denote the production of tangible
products. Architectural design, for example, aims to produce space for certain
activities (Lefebvre,
1983; Lerup, 1977; McGuire & Schiffer, 1983; Till, 2009). Service design, in contrast, aims to
produce activities that cut across multiple spaces (Holmlid,
2007; Meroni & Sangiorgi, 2011; Stickdorn, Schneider, & Andrews, 2011). Both face contradictions of
activity, as well as contradictions of space and, therefore, must create
possibilities to overcome the contradictions. 


Design overcomes and, at the same time,
reproduces contradictions because it is, at the same time, a space and an
activity. Design is a specialized activity that develops innovative projects
— what is referred here as design activity — but also the range of
possibilities considered for each project — the design space. The
activity includes not only the professionally organized design activities, but
also the less professional efforts of people involved in other activities. If
people are changing space to accommodate activity or changing activity to
accommodate a certain space, there is design. 


This understanding of design is directly
related to the professionalized practice of architectural design, as well as to
the emerging practice of service design. Together, these are the targets of the
empirical studies contained in this thesis. Despite being grounded in these
specific design practices, this thesis may be applicable to other design practices
that deal with activity and space. The point of departure of this thesis is its
broad definition of design based on the notions of (social) activity and
(social) space:


What happens in
space lends a miraculous quality to thought, which becomes incarnated by means
of a design (in both senses of the word). The design serves as a mediator
itself of great fidelity — between mental activity (invention) and social
activity (realization); and it is deployed in space. (Lefebvre, 1991, p. 27)


This definition points to the potential
discontinuity between mental activity and social activity — and all sorts
of design problems that can arise from that (mental model mismatches,
communication breakdown, and anachronisms). The discontinuity comes from a
deeper contradiction between mental space and social space, which is very tense
in modern society (Lefebvre,
1991). Contradiction is a central concept
for this thesis when used to grasp the process of becoming, i.e. the incessant
transformation of reality (Engeström,
2015; Lefebvre, 2009). Any contradiction exists in
reality, even if no one is aware of it. However, when brought to consciousness
and shared with society, the impact of contradiction becomes tenser. Hence, it
is not possible to say that contradiction is an entirely objective or
subjective phenomenon; it is both. 


For that matter, contradiction is both cause
and effect of a social situation. It is described in formal terms as a dynamic
unity of opposites. It is dynamic because the opposites are constantly
struggling for predominance; at one moment, one is predominant; and at another
moment, the other is predominant (Lefebvre,
2009). Their interaction may give birth
to a third element, which overcomes the struggle and transforms one
contradiction into another contradiction.


The main contradiction dealt by this research
lies between the development of activity and space. Previous scholars have seen
configuration (Hillier
& Hanson, 1984), formalization (Lou,
Simoff, & Mitchell, 2006), or organization (Dale
& Burrell, 2008; Kornberger, 2004) emerging from the contradictions
between activity and space. This thesis considers design to emerge from
activity and space, as a process and a by-product of dealing with
contradictions. This description of design as an emergent practice is possibly
the main scientific contribution of this research project. As for architectural
design, service design, and other design practices that deal with the
relationship between activity and space, the contribution is the concept of
expansive design, which includes contradictions in design activity/space in a productive
way, e.g. by playing design games.


The trajectory that brought this contribution
to the fore is a trans-disciplinary one, passing through two theories that do
not fit within one single discipline: the production of space theory (Lefebvre,
1991) and the cultural historical
activity theory (Engeström,
2015). Both suggest that contradictions
can be grasped by looking at the history of a particular situation, applying
abstract measures, such as scales and models and, subsequently, reconstructing
the whole phenomenon as over-determined or, in other words, determined by too
many causes (Engeström,
2015; Lefebvre, 1975; Stanek, 2011).


Nevertheless, reaching such levels of understanding
is not easy in cultural historical activity theory (Engeström,
2015; Foot & Groleau, 2011). Contradictions are situated in
historically circumscribed activities and it is neither possible to isolate,
nor to reproduce contradictions for experimentation. The production of space
theory has a different perspective over contradictions. This suggests that,
once contradictions become embedded into space, they can interfere with multiple
activities (Lefebvre,
1991). From that it can be assumed that
contradictions dealt by the design activity may become embedded in the design
space as a source of problems, solutions and constraints. Also, it can be
assumed that the contradictions embedded in the design space may be reproduced
by the use of that space as a source of trouble, disturbance and breakdown. This
theoretical articulation was set to study how design reproduces contradictions
in society.








How design reproduces contradictions in society



The role of design in the reproduction of
contradictions has not been investigated in depth yet. One of the few resources
available in this regard is the concept of expansive design (Engeström,
2006), derived from cultural historical
activity theory. Yrjö Engeström proposed this concept to expand the burgeoning
field of interaction design, which was, at that time, very much concerned with designing
information technology to achieve certain emergent qualities in use (Löwgren
& Stolterman, 2004). Interaction design expressed a
concern for the user activities in information technology, yet in a detached
fashion. The user activities were considered mostly at the level of operations,
on how a generic user would act and react on buttons and windows in a computer
screen. There were some authors talking about considering the actions done with
language — speech acts (Denning
& Dargan, 1996) — and the full performance of
the human body (Dourish,
2004). However, Engeström wanted to
consider the relationship between design and other activities. This formulation
anticipated later developments in interaction design that led to the birth of a
sibling practice: service design, which is about aligning the activities that
provide a service according to the activities of their customers (Maffei
& Sangiorgi, 2006; Meroni & Sangiorgi, 2011).


The concept of expansive design defines design
as a social activity concerned with the development of other activities.
Instead of producing just instruments (Kuutti,
1995, 2010), expansive design interferes with
the purpose of using those instruments, i.e. the object of user activities. For
that matter, expansive design is supposed to consider a range of new issues in
interaction design: social relationships, work processes, services,
organizations and future visions (Engeström,
2006). To grasp these issues in a
historical perspective, expansive design relies on the notion of contradiction.
This is defined as a tension that accumulates in the elements of an activity,
between different elements of the same activity, between old and new activities
and between different activities (Engeström,
2006, 2015; Foot & Groleau, 2011).


Unfortunately, expansive design was introduced
solely on the basis of cultural historical activity theory, without relating it
to the existing literature in interaction design, architectural design and
design studies in general. This prevented the concept from being appropriated
by design research and correlate fields. To the best of our knowledge, the
concept was never developed further in scientific publications until the
present thesis.


The first step made by this thesis to develop
the concept of expansive design was to find its opposite: reductive design. In a nutshell, reductive design consists of
excluding contradictions from design, whereas expansive design consists of
including contradictions in design. They have been theorized separately, to
the point of underscoring completely different epistemologies of design. However,
they occur together in practice and that is why they are also considered
together here. 


Reductive design is the common ground among
practices such as scientific management (Taylor,
1919), business process modelling (Scheer,
2000; S. Williams, 1967), rational problem solving (Simon,
1973, 1996), cognitive engineering (Norman,
1986), machine design (Friedman
& Lang, 1975; Negroponte, 1973), lean production (Womack,
Jones, & Roos, 1990), systematic engineering design (Pahl,
Beitz, Wallace, & Council, 1984), functional analysis (Voordt
& Wegen, 2005), spatial syntax (Hillier
& Hanson, 1984; Hillier, 2007), and others that design based on
the scientific technique of reduction. 


The reduction technique consists of breaking
down the phenomenon of interest into independent parts, finding explanations
for the behaviour of each part and, finally, aggregating the explanations into
an explanation of the whole (Ackoff,
1973). Designing based on this technique
means, in an abstract way, defining problems before solutions, breaking down
problems into sub-problems, finding solutions for each sub-problem and creating
an overall solution that contains all other solutions (Pahl
et al., 1984). In a concrete way, it means
dividing the labour into tasks, attributing them to different design
specialists and putting all the results back together under the (super)vision
of the boss in charge. The procedure is, for the most, analytical (Vassão,
2008). The last step, the synthesis, is
considered very difficult to achieve due to the incompatibility of the parts
and disputes between the specialists.
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Figure 2 - The reduction technique first divides wholes into parts and then
relates parts to wholes.


By reducing reality and enforcing this
reduction back onto reality by means of design, reductive design increases the
tension between activities. At some point, this tension lead to a crisis and
expansive design arises from it. Expansive design means creating something new,
while learning about it: i.e. realizing the specific collective characteristic
of activity, reviewing its underlying motives and uncovering the contradictions
in development (Engeström,
2006). 


Expansive design is not based on an inverse
technique that rejoins parts to form wholes. The expansion technique is based
on following the dialectic of parts and wholes that constitutes a historical
process of becoming (Lefebvre,
1975, 2009). The first understanding of the
whole is abstract, impartial and isolated. As the dialectic unfolds, the whole
becomes related to its inner parts and to outer parts from other wholes (Ackoff,
1973). The interactions among parts and
between parts and wholes become the focus of attention. Since these
interactions are changing all the time, it is necessary to keep adding elements
to the whole in order to keep the historical perspective. The foundational
element that gives structure to this apparently chaotic whole is the historical
accumulating contradiction.
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Figure 3 - The expansion technique relates parts to wholes and small wholes
to larger wholes.


According to the above, there are two ways that
design reproduces contradictions: one that tries to reduce contradictions
— reductive design — and another that tries to expand
contradictions — expansive design. In current design research, reductive
design can be considered the dominant side, whereas expansive design represents
the alternative path. This thesis aims to draw attention to expansive design,
but it will also consider reductive design along the way. The next session
includes the contradictions found by previous studies in the various practices
of design. 








Contradictions found by previous studies



Various authors have written about
contradictions in design. Robert Venturi is, perhaps, the first to include
contradictions in design as something to be appreciated rather than ignored or
excluded:


I like complexity
and contradiction in architecture. […] Today the wants of program, structure,
mechanical equipment, and expression, even in single buildings in simple
contexts, are diverse and conflicting in ways previously unimaginable. The
increasing dimension and scale of architecture in urban and regional planning
add to the difficulties. I welcome the problems and exploit the uncertainties.
By embracing contradiction as well as complexity, I aim for vitality as well as
validity. […] But an architecture of complexity and contradiction has a special
obligation toward the whole: its truth must be in its totality or its
implications of totality. It must embody the difficult unity of inclusion
rather than the easy unity of exclusion. More is not less. (Venturi, 1977, p. 16)


As eclectic as it seems, the post-modern
architectural style of Venturi was heavily criticized by Robert Goodman who
reframed contradictions as social struggle in urban planning, instead of visual
effect:


I searched the
entire book for any description of how people use architecture; there was
hardly a word about it—instead the same aesthetic jargon. A series of
building plans, elevations and photos show how certain architectural qualities
make a building seem more complex and contradictory. There is almost no
analysis of whether the buildings used as examples really accommodate the
complexity and contradiction of human activities they were intended to serve. (Goodman, 1971, p. 166)


Goodman drawn attention to the contradictions
users faced while using space, which the designers apparently ignored. Henri
Lefebvre, who identified more profound contradictions hidden in space, echoed
this criticism:


I have been
suggesting, the notions of 'design', of reading/writing as practice, […] are
all directed, whether consciously or not, towards the dissolving of conflicts
into a general transparency, into a one-dimensional present — and onto a
[design] as it were 'pure' surface. (Lefebvre, 1991, p. 145)


The criticism was targeted at the allegedly
transparency design claims to produce when fulfilling user needs. Moving away
from such philosophical debates, the empirical studies of architectural
practice have identified contradictions in work relationships. Judith Blau
conducted a pioneer study of 150 architecture offices in New York and found a
contradiction in the way architects deal with risk and opportunity:


Architecture in
all of these respects is governed by structures of risk that accompany opposing
conditions of various sorts. Risk is always conceived to be a situation fraught
with hazards, but I use the concept of the structure of risk in a more specific
way as well. The premise is that particular conditions contain an implicit
contradiction that sets into motion process that unfold to reveal the full
implications of the initial contradiction while at the same time they create a
resolution that in turn poses a new set of opposing conditions. (Blau, 1984, p. 1)


Following the footsteps of Blau, Danna Cuff
identified another four contradictions in architectural practice:


First, through
its emphasis on the traditional role of the creative individual, the profession
masks the growing significance of collective action. Second, design is believed
to sprout from a series of independently made decisions rather than from the
emergent sense made of a dynamic situation. Third, design and art have been
separated from business and management concerns, in spite of the fact that the
two domains are inextricably bound in everyday practice. And fourth, the image
of the architect as a generalist — a Renaissance man — is countered
by the challenges facing practicing architects who specialize in their market
for services. (Cuff, 1992, p. 298)


Beyond the studies of architecture practice,
there are other studies of design practice that also point to contradictions.
Pelle Ehn identified a contradiction in the design of computer technology
between the forces of tradition and of transcendence:


On the one hand
it is necessary to break down the everyday understanding and use within a
specific tradition to create new knowledge and new designs. On the other hand
designs that are not based on the understanding and use within a tradition
— the users' practical skills — are likely to fail. Breakdown of
understanding of a well-known situation is at the same time the opening to new
knowledge and eventually an understanding of something new. The ability to deal
with this contradiction between understanding of the ready-to-hand and detached
reflection of the present-at-hand is fundamental to design. I shall later refer
to this as the dialectics of tradition and transcendence in design. (Ehn, 1990, p. 66)


The descriptive approach of the previous studies
contrasts well with a prescriptive theory of design based on contradictions,
the theory of inventive problem solving (TRIZ). This theory was formulated after the analysis of a large sum of patents
awarded by the former Soviet Union (Alʹtshuller,
1984). The analysis identified contradiction as a characteristic of the
administrative, technical, or physical world that imposed trade-offs on the
designer. The designer wants to improve something, but cannot avoid making something
else worse by the same action. Derived from this notion of contradiction, an
algorithm for problem solving has been developed: 


[…] an
algorithmic methodology considers the process of solving inventive problems as
a sequential action to define more accurately — and solve —
technical contradictions. The thinking process is directed toward an ideal
method, or an ideal device. The systematic approach is used in all stages of
the solution process. This algorithm also includes specific steps for removing
psychological barriers. In addition, it has also developed an informational
system consisting of the typical principles used to remove technical
contradictions. (Altshuller, 1999, p. 67)


A common point among these previous studies is
the role of contradictions in driving design activity. Design activity has to
respond to contradictions of design space — for example, the inconsistent
combination of styles and shapes of post-modern architecture — and to
contradictions in design activity itself — for example, the individual
authorship of collective design efforts. Every design action aims at overcoming
these contradictions, but they rarely succeed. Design actions may reduce the
accumulated tension, but overcoming the contradictions requires a
spatial-temporal breakthrough, or a simultaneous change in design activity and
in design space (Lefebvre,
1991, p. 54). 


With the exception of the contradictions
identified by Genrich Al’tshuller, the contradictions found by previous studies
are identified in one of the sides — design activity or design space.
They either consider design as an activity — e.g. architectural practice,
or as a design space — e.g. architectural styles, but not as both design
activity and design space. Furthermore, they do not track contradictions after
they are overcome — as if contradictions were completely eliminated or as
if they would never be able to be overcome. The possibility of transforming
contradictions of activity into contradictions of space (and vice-versa) is
largely missing. Since this thesis considers design both as activity and as
space (see Figure 1) and it looks at contradictions in
both sides, the contradictions found by previous studies are not taken as
material for further investigation. Instead, this research looks at the
specific contradictions of space and contradictions of activity that arise in
the particular situations where the empirical studies are conducted. The
concluding chapter gives a full historical account of the contradictions found
in these studies.


Table 1 - Contradictions identified by previous studies of design practice.



 

  	
  Contradictions of
  design activity

  
  	
  Contradictions of
  design space

  
 

 
  	
  -

  
  	
  Inconsistent combination of styles and shapes
  (Venturi,
  1977).

  
 

 
  	
  Architects must take risks to find
  opportunities for creative action. (Blau,
  1984)

  
  	
  -

  
 

 
  	
  A new artefact must support current practice
  as much as contribute to changing that practice. (Ehn,
  1990)

  
  	
  -

  
 

 
  	
  The emphasis on the creative individual masks
  the growing significance of collective action. (Cuff,
  1992)

  
  	
  -

  
 

 
  	
  -

  
  	
  Design is believed to sprout from a series of
  decisions rather than from the emergent sense made of a dynamic situation. (Cuff,
  1992)

  
 

 
  	
  -

  
  	
  Design and art have been separated from
  business in spite of the fact that the two domains are inextricably bound in
  everyday practice (Cuff,
  1992).

  
 

 
  	
  The image of the architect as a generalist is
  countered by the demand for specialization (Cuff,
  1992).

  
  	
  -

  
 

 
  	
  Something has be done but the course of
  action is unknown (Alʹtshuller,
  1984).

  
  	
  The material reacts treatment in a
  counter-productive way (Alʹtshuller,
  1984).

  
 





 








Research method



The goal of this thesis is to investigate how
design emerges from — and at the same time transforms — the
contradiction between and across activity and space. To grasp these
contradictions as historically situated phenomena, the empirical studies focus on
design practice, as manifested in contemporary professional and educational
projects. Architectural design and service design practices are selected for
the study due to their focus on dealing simultaneously with issues of activity
and issues of space. The intention here is to understand how contradictions
emerge in specific historical situations. There is no ambition to generalize an
abstract design process from that. 


The research method is crafted from the notion
of formative intervention, a mixture of observation and experimentation of
organizational practices (Engeström,
2011). This method has some resemblance
to action research (Lewin,
1946) yet it is based on a different
branch of psychology — socio-historical psychology (Vygotsky,
1978). This branch departs from the
assumption that external stimulus is mediated by a second stimulus generated by
the individual and by the society. Behaviour, therefore, is not a direct
response to stimulus, but a mediation of different stimuli. The first stimulus
is the specific condition of the individual in society, characterized by a
contradiction — not knowing to read when in need to read, for example.
The second stimulus is a tool or a sign acquired through societal culture that
mediates the interpretation of the first stimulus and the formulation of an
action. This action is sometimes called refraction to contrast with the word
reflex and response used in single stimulation studies (Figure 4). Since refraction is expected to
develop from inside out, the psychological experiments in this branch are much
less controlled than conditioned behaviour experiments based on single
stimulation (Virkkunen
& Ristimäki, 2012; Vygotsky, 1978).


The double stimulation experiments are often
conducted as part of a formative intervention in collective organizations (Engeström,
2011). After learning the organizational
practices through ethnography-inspired observations and identifying
contradictions through historical analysis, these contradictions are
reintroduced to the practitioners, together with tools they can use to include
or exclude them. These tools are developed or are custom-tailored to the
specific situation, but can be used in many different ways. They are evocative
and, at the same time, ambiguous to leave enough room for unexpected
refractions. The participants may learn how to deal with the contradiction with
them, in their own way. Hence, mediation is a proxy to learning. 


[image: Description: single_double_stimuli]


Figure 4 - The single and
the double stimulation experiment methods
compared.


The double stimulation experiments in this
research were conducted in two different settings: as part of formative
interventions in professional projects, and as part of educational projects for
design education. The double stimulation experiments took the form of
collaborative design workshops in the professional projects where
custom-tailored visualization tools and design games were developed to deal
with contradictions. Some of these tools were developed and tested in further
the educational projects, where the double stimulation experiments took the
shape of hands-on sessions. Two research instruments were employed to measure
refraction during and after the double stimulation experiments: follow-up
interviews and learning reports written by the participants (Figure 5).


[image: Description: research_method]


Figure
5 - The research method
adopted by this thesis consists of consecutive cycles of ethnographic
observations, double stimulation experiments and follow-up interview or
learning report. 


The data collected through the projects were
stored in an Issue-Based Information System (IBIS) as individual notes. These were
classified and graphically interlinked (Kunz
& Rittel, 1970; Selvin et al., 2001). The data is primarily qualitative,
stored in formats such as documents, photos, audio and video recordings. Each
step of an intervention — online communication, interview, meeting, or
workshop — is represented as a graphical map with interlinked nodes in
the IBIS. The criterion for connecting notes is quite loose; it just defines
that there is a relationship between the notes without stating the nature of
this relationship. A large part of notes were added later based on the
rehearsing of audio and video recordings of the interventions. 


The graphical maps served as an intermediate
step in the research process and were often consulted and updated, but never
fully formalized. They connected the concepts proposed by theories, the
concepts adopted by practitioners and the concepts developed during the
interventions and provided an on-going visualization of the investigation. They
were mainly used for keeping up with the big picture while analysing data in
the multiple interventions (Table 2).


Table 2- Summary of project
interventions and research activities.



 

  	
  Project

  
  	
  Project type

  
  	
  Research activities

  
  	
  Timeframe

  
 

 
  	
  1 – Participatory design of nursing
  procedures and health technology for a hospital rebuild

  
  	
  Professional

  
  	
  Observation

  
  	
  Nov – Feb 2011

  
 

 
  	
  2 - Implementation of a collaborative
  technology for building modelling in an elderly housing project

  
  	
  Professional

  
  	
  Interviews

  
  	
  Mar – May 2012

  
 

 
  	
  3 - Participation of users in the design of a
  medical imaging centre

  
  	
  Professional

  
  	
  Interviews, collaborative design workshop
  organizing, tool development

  
  	
  Jul 2012 – Jan 2013

  
 

 
  	
  4 - Implementation of a collaborative
  technology for building modelling in a hospital lab project

  
  	
  Professional

  
  	
  Interviews

  
  	
  Feb 
  – Sep 2013

  
 

 
  	
  5 - Participation of users in planning the
  activities of a nature centre

  
  	
  Professional

  
  	
  Interviews, collaborative design workshop
  organizing, tool development

  
  	
  Mar 2013 – Jun 2013

  
 

 
  	
  6 - Experiment to redesign the medical
  imaging centre

  
  	
  Educational

  
  	
  Teaching instruction

  
  	
  Sep 2012 – Sep 2014

  
 

 
  	
  7 - Experiment to play a board game about
  hospital expansion

  
  	
  Educational

  
  	
  Collaborative design workshop organizing

  
  	
  Oct 2013

  
 











 




Thesis overview



The thesis is organized around the original
papers submitted to recognized scientific journals related to design and
architecture. Each paper reports on a specific study about the poetic
relationships between design, activity and space. Together they form an
expansive track that begins with exploratory case studies (Chapter 1 and 2) and
end up with experiments in the context of design education (Chapters 3 and 4).


The exploratory case of Chapter 1 set the stage
for the thesis, introducing a practical situation: the design of a medical
imaging centre that has to expand from the narrow focus on step-by-step
operations to a complex bound of social activities. Three different units of
analysis are discussed to grasp expansion and its counter-process, contraction
(also referred as “reduction” elsewhere in this thesis). The representation of
an activity is linked to activity development as a whole. Design is considered
an organizational activity, contributing not only to the shaping of space, but
also to partnerships, motivation and knowledge sharing. The chapter emphasizes
the political struggle for the absence, or the presence, of users in
representing user activities. When users were absent, the design activity kept
producing representations of space, such as plans, flowcharts and requirements’
lists, that could not address the accumulating contradictions of the project.
However, when users were present, the design activity produced spaces of
representations where users could represent themselves, build commitment and
deal with the inner contradictions of the design activity. This shift is
described as an expansion of the object of design activity.


Chapter 2 looks at a specific kind of
instrument used to include users in the medical imaging centre project: design
games. Two similar projects were added for comparison: a hospital wards
expansion and a community centre for environmental leisure and education. The
games were designed to deal with the conflicts that arose in design activity in
a playful way, helping to identify the current tensions within the design space
and realizing the practical actions that can be taken within the project boundaries
and outside of it. The three projects offer evidence on how players harness the
transformative potential of play to expand activity and also to redesign space.



The lack of proper instruments to represent
activity in the context of designing space inspired the development of a plugin
for architectural design software. This plugin is an electronic version of the
low-tech prototype developed in the medical imaging project. Chapter 3 reports on
a classroom experiment where students had the opportunity to try the software
plugin to change the design space reconstructed from the medical imaging centre
project. The goal was to test if the contradictions observed in the case study
also manifested in the context of design education, suggesting that contradictions
are not only present in activity, but also in space — the design space. 


The results show preliminary evidence that,
even if not embedded in the same social context of the practitioners, the
students were reproducing the same contradictions practitioners were also
reproducing in their designs. Unexpectedly, the same could be said about the
researchers who designed the plugin with a bias to optimize activity by
reducing walking paths. Despite making more visible the contradictions of
space, the plugin could not help analysing how design students learnt to deal
with contradictions. Furthermore, students did not understand exactly why they
should take into consideration activity while designing space. Another
instrument and experiment was developed for this purpose: a board game about
the design of a hospital, which is introduced in Chapter 4. The game introduces
artificial boundaries between the players based on the contradiction of
exchange value and use value. 


The game performance reveals that, if most of
the players are trying to cross boundaries just to make the others behave
according to own interests, the hospital constructed does not reach a good use
value. On the other hand, if players are working solely for common interests,
the opportunity for vested interests opens up. The underlying message is that
designers need to learn how to deal with this contradiction, instead of using
techniques to eliminate conflict, which is deemed impossible. 


The conclusions and discussion chapter relate
the papers together, enlist the contradictions found by the empirical studies
and characterize expansive design and reductive design as two approaches to
deal with contradictions in design. The importance of expansive design is
highlighted and some conditions for the emergence of expansive design are given
at the end. 
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