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GENERAL INTRODUCTION

I.  Aims and objectives

This thesis explores the concept of ¥perience and the Aesthetic
quality of living E xperiences Going in the same directionasrecent
studies that tackle these notions from aisers' perspectivéd User
eXperience (UX), experience design, product experietce our
investigation proposesa study of long -term experiences in real settings.
The target populatiorof our study is not the final user, but the research
engineerin an R&D department.

Due to the terrain specificity and the nature of thisndustrial PhD, we
are also sensible to organisational and contextuariables that impact the
working experiencen an R&D department. As design practit ioners, our
aim is to understand the relation between design and innovatiand the
influence of design on the organizational culture of R&D teams.

With these in mind, this thesishas the following objectives:

I to framework the concept of Experience and the A esthetic
quality of living E xperiencesin real live situations in orderto observe,
describend finally generatememorable and meaningful experiences

I to investigate the influence of design culture on the working
experience of researchengineersin an R&D department;

I to explore the role of design and its relationto the innovation
culture in a Techno-centred department.

[I.  Research question

Given that aesthetic and subjective experieaoe topics of growing
interest in the design community, severadtudiesinvestigatethese concepts
to measure and predict rich usersO experienceswith products or to
understand the development othe aesthetic appreciation in art-related
environments. However, lots of these studies in design research, focus on
information-processing modeai§the aesthetic perceptia, while others,
that take into account the holist nature of aesthetic experience, usually
build theoretical frameworks coming from philosopimg do not study
aesthetic experiences in real settings. Even feer of these studies discuss
the temporal evolution of aesthetic experience

Therefore therehas been a research gap imderstandingthe
conditions and dimensions of aesthetic experieinom a holistic
perspective, in real settings and environmentsthat are not related to
artworks and museum contexts . Thus, it is necessary to develop a
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descriptive framework to observe the aesthetic quality of living an

experience over tine. Moreover the several studies from management

science interested in the psychologgf work feelings suggest thatstudying
aesthetic experiences in organizations opens for new experiences and attitudes
in this environment while other pretend that the interest in feelings of

work is critical for organisations that rely on motivatiorsuch asresearch
institutions and laboratories.

Therefore our research question is related tthe aesthetic experience
of research-engineers in an R&D department and the relation of this
subjective experience with innovation and performance . Furthermore,
due to the cultural difference between the design and the Techroentred
culture of R&D departments, we also questiorthe role of design to
influence peopleOs experienceand to transform the organisational
culture.

[I. Researchmethodology
In order to conduct our research, we use an ActioiResearch
approach. The industrial nature of this PhD and the experience as a
design practitioner inthe Application Reseach Domain (APPRD) of
AlcatelLucent Bell Labs Franceprings to this thesisa rich
experimentation terrain.

The first cycle of the Action-Researchcalled PreExperimentation,
lasts between 12 and 18 monthsDuring this exploration phasein which
we ge immersed in our field, we identify relations between the working
experience of Bell Labs researcheradthe influence of the design culture
in this department. From the theoretical point of view, this phaseonsists
in two directions: a specific fieldrelated state of the art to solvelesign
problems while participatingin APPRD projects and a more general state
of the art related to concepts of Experience and Aesthetic Experien{see
Figure 1). The empirical and theoretical knowledge acquired dunig this
first phase allowus to build the research question andhe hypotheses of
the thesis.

ACTIORB$+#:3'5(),*#,$)*<$%%'=)>+"()3,$
Framework &
Implications

“, A
RESEARGH$%& ($%)*$& ($+$)(,- | | | | | | |

- 3

. .
. .
. -
. -
- -

"
0
.

RESEARGES+*-$*#,'012$(#$3,$'#3"

)3'748'8$2)(*9$3*

RESEARGHE*-$*#,+/012$(#$3,$'4'56

Figure 1 Thesis research methodology
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The second cycle of ResearchAction consists in testing hypotheses,
building the theoretical framework of the study and proposing first
implications for design to craft aesthetiexpeiiences through design and
for innovation culture.

IV. ResearchContribution s & Originality

We briefly present themethodolog ical, theoretical and practical key
contributionsof the study as following:

1. A holistic framework of Aesthetic Experience

From a theoretical point of view, we propose a descriptive
framework of Aesthetic Experience sin an unconventional environment
an R&D department. Our framework revalidates the dimensions of
aesthetic experience coming from literature andhows specificitie®f these
dimensions in a working environment in comparison with museum or aft
related environments. Moreover our study describes new experiential
aspects likehe collective experienthe experience of makemsd the
organisationaland shows the importaice of these elements for the success
of a rich and memorable experience in an R&D department-inally we
also proposefirst implications for design that operationalize the
dimensions found in our study on three directions: working environments,
intermediary objects and guidelines for the design process

2. A sequential methodology to study experiences in real settings

From a methodological point of view, our research proposes a
sequential procedureo study long-term experiences developed in real
settings.As it is shown in the State of the Art, the measuren of long -
term experience is a topic ofnterest for the design research community.
We usea three-step structure to framework aesthetic experience sin
real settings: ResearchAction, Qualitative studyand Quantitative study.
Additionally this proposition is built during the investigation of a new
concept, the Aesthetic Experience of an R&D department. This concept
creates a transition betweetyX BUser Experiencand CX BConcepteurs
Experience

3. Design artefacts B cultural vehicles and the aesthetic quality

Another theoretical contribution is the quality of design artefacts as
cultural vehicles in a Techno-centred environment. Due to their cultural
difference, hese artefacts transform the actors @fnovation and inspire
them to generate new usages and adaptions in their work. From this point
of view they areextra-ordinary, unique and thereforeaesthetic their force
and visibility lays in their cultural difference with the technical background
of R&D departments.

Aesthetic Experience & Innovation culture
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4. Aesthetics, design and innovation culture Ddirections for new
measurements

A practical contribution of this thesis is the operationalization of
several aspects we find in our study into directions farew measurements
of innovation cu lture, design and subjective judgments in R&D
departments. We discuss the relation betweedesign tools & practices
and innovation culture and we proposenew directions to measure the
influence of significant, memorable and desirable projects in R&D
departments.

V. Thesis Structure

Section 1. Context

Section 1presensthe industrial and the acdemic context of this
thesis andintroduces the major topics of thisresearch From the
organisational point of view, this research project isnaindustrial or
professional Ph¥these CIFREIn French). In this section, we thusexplain
both the industrial demand andits inscription in a larger industrial context
of the today Telecommunicatiors industry (21.1). Further on, we discuss
the role and definition of design, itssocial and industridimpact as a vector
of change for companies and peoplé1.2). Finally, we drawan evolution
of design researctirom design-solution methodologies to more complex
tools and methods that consider huma@ subjectivity and experience in
the design procesgal.3).

Section 2. State of the art

Section 2 provides the state of the art of concepts @eesthetics,
Experience, Aesthetic Experience and the corresponding theories
coming from Design Research, Psyawyl, Philosophy, and Management
science. This chapter is divided into three parts. The first part focuses on
normative and judgmental models that describe thaesthetic features and
principlesin design (22.1). The second part draws a global view on holigt
perspective of User Experience and proposes definitions and a theoretical
tool to study Aesthetic Experience €2.2). In the third part, we introduce
the notion of Aesthetics in working environments and we focus on the
design culture impact for organizaions and innovation culture. Moreover
we underline the attributes of design toolsand methods for collaboration
and cooperation (22.3). T his section is concluded with a synthesis of
findings and limitations from scientific literature that leads, in Sectior3, to
the formulation of research questions and the development of hypotheses.
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Section 3. Research question and hypotheses

Section 3 formulates a research question and develops the hypotheses
of this thesis. The core research question explored in thikésis is related
to the concept of Aesthetic Experience of an R&D department and the
relation between this subjective experience and the design and
innovation culture . Two main hypothesis are exploredHypothesis 1
suggests that there exist an aesthetic experience in an R&D department
and it can be frameworled; Hypothesis 2 proposes that there are strong
correlations between the aesthetic experience, the innovation indicators
and the design culture elementsreatedin an R&D department.

Section 4. Empirica | study

In Section 4, we present the experimentainethodology and the
experimenftions of this thesis. In order to validatethe hypotheses
presented in Section 3, we performm Action-Research approach in two
cycles.In a first cycle, Pre-experimentation we presentour design
contributions in the Applications Research Domain (APPRD) projects,
and the role of design on the working experience and outcomes of projects
at Bell Labs(r4.1).

In t he second cycle Experimentations,we present two separate
investigations, whichaim to validate the two hypothesesleveloped in
Section3. Through a qualitative study conducted on 31 Bell Labs researeh
engineers, Experimentation lframeworks the aesthetic quality ofthe
working experiencein the R&D department during four years(a4.2).
Experimentation 2 is a quantitative study that revalidates the Aesthetic
experience conditions extacted from Experimertation 1. It aims to find
relations between these conditions and Bell Labs innovation indicators. It
alsotests the influence of design to trigger such subjective experience in a
Techno-centred environment (24.3). Each subsection includes results
limitations and discussios. Finally, this section is concludedvith the
partially validation of our hypotheses.

Section 5. Th esis Contributions & Design Implications

In Section 5 we present the key contributions based on the results
from the empirical studies conducted in Section 4. From a methodological
point of view, our research proposes a sequential methodology to study
long-term experiences in real settings, and formulated a new concept:
the Aesthetic Experience in R&D departments. From a theoretical point of
view, we propose a descriptive framework of Aesthetic Experience and we
address its similitudes and differences tiiAesthetic Experience in other
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contexts. Moreover we propose first implications of this theoretical
framework for design and design management. Additionally we discugw
features for design artefacts in Technreentred environments as cultural
vehicles ad transformative, extraerdinary and therefore aesthetic
elements in the organizational culture. Finally, we suggeseveral
directions to measure the design impact in organizations and the
influence of significant, memorable and desirable projects in R&D
departments.

Section 6. Conclusions and perspectives

Section 6 presentsgeneral conclusions byecapitulating the thesis
(r6.1) and thendiscusses possibldirections for further studiesas
following (16.2):

" the validation of the design implications ofthe aesthetic
experience dimensions proposed in Section 5;

" the investigation of the relation between a rich experience in
the process and the user experience resulting from suah
process and the introduction of a new concept: OExperience
TriggersO as generative method for UX;

" the relation between Aesthetic experience and human needs;

" the matching between the temporal phases of aesthetic
experience and the aesthetic experience conditions found in
this thesis.
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M OTIVATIONS

Before discussing the reseeh and industrial frameworks of this PhD, | will
briefly present my motivations for this research projectThe Cu) ®lue & Paper®
and Meeting Monalare three stories that ask questions rathéran explain
concepts Some of them are bornbefore startirg this PhD. Others, more specific
and subtle, come along the three years of this thesis.

Ceci nOest pas une tasse! At least, not anymore

On August 2008, Tim Brown writes on his blog Design Thinkinga post called
Ols this a product or an experience?COeHeceives a new cup, a Bodum coffee cup
that looks like any other coffee cups. ATim tries this new product next morning,
the long-lasting heat of the coffee in this new recipient profoundly surprised him.
From an unwanted gift, this product revealsto be a fantastic coffee drinking
experience. Since 2008, this blog podntrigues me. And when in March 2013 |
finally got my Bodum cup some questions still remain unanswered. Tim&tsry
made me live an experience even before | taste the first coffee from iown. As a
designer, lam interested to find outinfluence of these induced experiences on
personal experiences with products. As a researcher, | ask myself how this
experience is evolving over time. Is Tim experience oveke surely drinks coffee
each moning from Bodum coffee cup, but is he feeling the same surprise and
reflective attitude towards this product?}

Blue & Paper
In the corporate world of AlcatelLucent ablue tape film was forgotten on the

ceiling near the coffee corner. Somebody st& a paper boat on the bludilm. The
result is amazingly simple and beautiful. | call this the aesthetic attitude and | tend
to think that designers are also taught to look for opportunities to bring such
moments in peoplédife and craft situations in vhich we suddenly feel Ogiher®
than before. They can make people changgerspective and find new ways to
perceive their environmentg.

Meeting Mona

In the urge to understand and talk about aesthetic experiences, | found myself
in the Louvre on February2012 to look for Mona Lisa and for people watching
her. Dozen of cameras gleamed all over the place. | met people that saw the
painting for the first time, some that cameto watch this painting very often and
others that took care of it everyday Becurityguards. All their stories arevery
different. If in my first story | ask how experience is evolving over time, here | ask
how to create a pesonal experience with Mona Lisals it about preparation,
intellectual questioning, and connection with a personasituation? Is it about the
understanding of this painting or the fact that theOmore | know, the more | likeO?
Could | connect with such objects from home ordo | need the museum context
and the original artwork?Thinking about all these questions and harg this
reflective process engages me even more with tagwork. The will to understand,
my attitude and consciousnesseem to have a big influencen the experience|
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Figure 2 Image of Tim
Brown's Bodum coffee cup
(designthinking.ideo.com)

Figure 3 The coffee corner
ALU B ell Labs France

Figure 4 People looking at
Mona Lisa (Feb 2012)
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1 CONTEXT

From the organizational point of view, this research project is a
professional PhD ¢hese CIFREin French). The goal of a professional PhD
is to contribute both to theory and practice in the field of design: to
develop strategies and solutions useful for the professional practice and to
build knowledge within the community of design science (Mirray, 2006).
The industrial support is provided byAlcatel-Lucent Bell Labs Francehe
academic support bythe Product Design and Innovation Laboratorff CPI,
EA 3927) from Arts et MZtiers ParisTeclStrate College(design school) is
also a partner of this research project.

The following section is divided in threeparts It has the goal to draw
an overview of the context of this PhD and general observations
concerning the topic of this research.

The first part explains the industrial context of this deatorate and the
industrial demand.It presents an analysis of the telecommunication
industry evolution and, from the experience of alesignerpractitioner in a
techno-push environment, it underlines some ofthe design challenges
encountered during the 3 yars of this professional activityn an R&D
department From a PhD focusng on User eXperience(UX) with
telecommunication technologies, the goal of this research project charge
towardsthe working experience aksearchemue to the design culture
entering the department.

The second part showsthe evolution of design since the last halbf
the XX century and the role and definition of this discipline in the today
society. Going beyond the execution of an industrial demand, design
creates its own responbility and ethics as a vector of change both for
companiesand for people.

The third part drawsan overview on design research and the
challenge ofthis academic fieldto have a gengal methodology. Within
this academic context, Ipresent the research toigs of CPI laboratory and
the approach used in this research project, Action Researdhrexplain how
this approach coming from Human Sciences is used within this PhD.

Aesthetic Experience & Innovation culture

Figure 5 Badges of the three

institutions contributing to
the PhD: Alcatel -Lucent
Bell Labs France, CPI
Laboratory Arts et MZtiers
ParisTech andStrate
College .
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Figure 6 Old logo of Bell
Labs present in one of the
researchers deskBAlcatel
Lucent Bell Labs France.

Figure 7 101 Gadgets That
Changed the World ©
JAMIE CHUNG (2011)

1.1 Industrial context

Reliance on technology is hugely risky. Relatively few technical
innovations bring an immediate economic benefit that will justify the
investments of time and resources they require. This may explain the
steady decline of the large corporate R&D labs such as Xerox PARC and
Bell Labs that were such powerful incubators ithe 1960s and O70s.

Tim Brown (2009) b Change by design

The history of Bell Labs is complex. Many books are written to
understand the factors that made Bell Labs and AT&T the leaders of
telecommunication systems and many books are written to understang i
collapse. Technical discoveries, inventions, economic monopolies, political
regulations, Nobel prizes, disinvestments, and fusior3all these factors
built the history of this laboratory. Besideghis history, there are also
stories and Bell Labs imagés still glowing in today telecommunications
through its research culture and scientific recognition. In 2007 when
Alcatel and Lucent merge, Bell Labs becomes the research laboratory of
two R&D laboratories: Lucent Bell Labs and Alcatel R&I (Research &
Innovation). In the same year a new department is create8pplications
Research Bmain (APPRD). Its missionis to create enduser applications
build technologies and discover scientific fact®ithin a Techno-Push
environment, new profiles like designerssocologists and ergonomists
bring new ways to approactinnovation. This section draws an overview of
the mission of this research departmerdt different scales and the
challenge of aPhD within this industrial context.

1.1.1 Telecommunication in XXI century

Telecommunications live a global and multiform mutation, a Ocreative
destructionO as Pierre Musso describes the evolution of this sector in
2006. Due to the technological Big Bang brought by the process of
deregulation and digitalization even the term OtecommunicationO is
guestioned. The evolution of telegraph, telephone, telecommunications to
Internet and mobile communications creates new communication
paradigms. The important thing today is to becontactedin order not to
feel abandoned (Musso, 2008), p. 104) and in a context ofconnected
presenc®communication is not opposed to absence but to silence®
(Christian Licoppe in (Musso, 2008), p. 104).

On a population of 6.5 millions people in 2006, 1.1 millions are using
Internet and in 2013 this number doubles. The fixed telephone
subscriptions are stable, but the number of mobile broadband
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subscriptions has largely escalated over the past few yeaifSib2006 there
were 268 millions in 2013 the estimated number is ten times bigge The
indicators of the ITU (International Telecommunication Union)

presented inTable 1, show what LZvy and Jouyet call théransition from

an industrial economy to an immaterial economyhis transition brings
ambiguity for the actors that enhance the macrsystem of
telecommunicationsbi.e. the operators, the industry, the state policies and
the usergMusso, 2008), but in the same time t brings an economy of
knowledge, of systems working in networksind challenges industry and
people behaviours(LZvy & Jouyet, 2006).

Table 1 ITU April 2013 statistics on Internet and mobile communications evolutions
(www.itu.int)

2005 2006 2007 2008 2009 2010 2011 2012* 2013*
Individuals using the internet (millions)

World 1,024 1,151 1,365 1,556 1,747 2,023 2,273 2,497 2,749
Fixedtelephone subscriptions (millions)

World 1,243 1,261 1,254 1,249 1,253 1,228 1,204 1,186 1,171
Active mobilebroadband subscriptions (millions)

World N/A N/A 268 422 615 778 1,155 1,556 2,096
Percentage of individuals usirige internet (% per country)

France 42.87 46.87 66.09 70.68 7158 80.10 79.58 N/A N/A

USA 67.97 68.93 75.00 74.00 71.00 74.00 77.86 N/A N/A
Germany 68.71 72.16 75.16 78.00 79.00 82.00 83.00 N/A N/A

China 8.52 10.52 16.00 22.60 28.90 34.30 38.30 N/A N/A

Japan 66.92 68.69 74.30 75.40 78.00 7821 7953 N/A N/A

* . estimations; N/A : not available.

Within this context in 2005 -2006, the race for innovationdrives
industries to concentration procedures and mergés example Nokia-
Siemens and Alcatel ucent), and reduction of the R&D investments. All
these evolutions and transformations also impact the R&D structures and
their research and innovation process. From BechnePushnature, the
industrial laboratories switch to a markepull approach that brings within
these structures new profiles from marketing, innovation services and
design. Focusing more on the develoment of the demand and on
anticipation, it is time for the fourth generation of R&D((Musso, 2008),
p.98). The next part preents how AlcatetLucent exploresthe fourth
generation of R&D and how innovation is perceived in this environment
through a new peaspective, that of theUser (Guern, 2013). The
understanding ofthis context brings clarity to how design entersan R&D
departmentand how its role is defined in this environment.
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1.1.2 Innovation at Bell Labs and Appli cations

Research Domain (APPRD)

Following the main trend of investing in R&D departments to bring
innovation, Bell Labs becomeain 2008 the innovation centre of Alcatel
Lucent. Bell Labs mission is to create substantial growth opportunities and
competitive market advantage for AlcateLucent through a disruptive
innovation and a clear technical visionThese two directions, on
innovation and technical development, are both supported by the research
culture of Bell Labs The difference with the traditional research culture
mainly techno centred,is that the new famework also includes theJser.
The new direction on Applications brings to Bell Labs what Guern calls
the Age of User at Bell Lal§{&uern, (2013)) (see Figure 8). Indeed,
besides the sevedepartments that are entirely technological Bell Labs
opens in 2008 amultidisciplinary domain, Applications Research
Domain (APPRD). This PhD is conductedin this department

In 2008 APPRD at AlcatetLucent Bell Labs is constitutedof 82
research engineers, 2 sociologists, 1 design manager and 1 desigadotal
of 86 research engineersorking in France, Belgium, India and USA The
department focuses on three interdepereht directions: applications?,

I web 2.0anduser needDue to the technical history of this research
_ centre, testing thetechnological functionality is one of the most important

Zg;:ciﬁ::t!ﬁ:zfges aspects in the design process. Therefore most of the projects created

adapted from Guern, 2013). overtime in our laboratory are not final applications butechnical
demonstrators . A demonstrator role in an industrial context is eéscribed
by Bouchard et al. ato emphasizethe proposals of new performandes
make a synthesis of all the innovative work in the compangptwsolidate
consumer and user centred design mettardsto provide a support for the
diffusion of knowledge anthe evaluation of the syntheégouchard,
Camous, & Aoussat, 2005)

Besides theTechno-Push contextnew factors are introduced in
innovation process of APPRD the Pull factors . The Pull factorsare
external factors like the sociecultural or the political values, norns and
tendencies and the userOs behaviours, needs and cognitive lig@istzsch,
2003; Hetzel, 2002). On the other hand, the Push factorsreinternal
aspects like management and human resourcéschnology and company
values In APPRD the projects are technology driven projects and

! The mission of APPRD is to develop technologies, intellectual properties, paradigms
and product concepts that serve the users in their needs for information, communication and
entertainment. Applications Domaindeals with any software that intends to serve directly the
end-usersO needs (Bruno Asdan, Head of APPRD Alcatalcent Bell Labs in 2008).

2 An application is a complete and direct answer to a specific user need in a context in
which the world is getting more and more digital and communication pervades most
applications (Bruno Asdan, Head of APPRD AlcateLucent Bell Labs in 2008).
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consequently they follow a TechnePush product development. Therefore
the challenge in these projects is to adaind use technology for a
particular situation, context, and environment, and to include more
cultural and social factors the Pull factors in the design process. In order
to achieve this goal, new profiles are mixed in the innovation process of
APPRD. Pg/chologists, sociologists and designers bring a hew culture in
the telecommunication department (sed-igure 9). The next part explains
the mission of the design team in APPRD and the focus of this PhD.

Figure 9 Push & Pull Factors the encounter of two cultures- adapted from (Gotzsch,
2003; Hetzel, 2002).

1.1.3 User Experience at Bell Labs

PhD Industrial Context : Within the mission of APPRD, the user
and the user's needs are the focus of all research themaknost all the
missions of this group are written as following: "Empower userskd,
"Enableusers to E"," Build a dynamic netwok of persons related to
usersEOIn order to achieve these goals and to create desirable, usable and
useful applications dransversateam is builtin 2009, User Experience
Design (UXD). The UXD team islead by FrZdZrique Painthe
industrial tutor of this PhD. The goal of this team is to createaiser
interface desigr{through usability techniques, web design, storyboard,
graphics), user centric desig(functioning demos, lifestyle evoked
universe) andto innovate through design thinking approaes and design
research methodshe User Experience concept enters this department as
a key element to innovation and value creation fothe company.

PhD Focus: My PhD starts in this context in June 2010 as a member
of UXD team. At the encounter of telecommunications technologies and
usersO subjectivity, the need of Bell Labs is to understathe concept of
User ExperienceThis direction lines up with a new paradigm in design
that focuses onexperiences with produasd not on products perse:
Oalthough industrial design has long been concerned E on the physical
structures of the devices, the forms and shapes, the materials, and the
manufacturing process to be followed Etoday the focus has shifteérom
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objects to experiences that result from interaction O(Don Norman in
(Hekkert & Leder, 2008) , p.xix). Following this direction and interest,the
industrial demand of this research project is related to the potential of
telecommunication technolgdo create experiences in usersO life. More
precisely thefocus of the PhD is related to theaesthetic quality of these
experiences,on models and processes to observe, analyse and generate
such experience for userwith Bell Labs technologies and applidéons.

PhD Refocus: Following a ResearchAction approach that we present
in detail in the third part of this section, the first year of this PhD followed
two directions. The first istheoretica) focusing on the understandingof
the User Experience (UX)and Aesthetic Experience (AE)xoncept and
frameworks The second ispractical and isrelated to the industrial
character of this PhD. Within the projectsof APPRD due to the
complexity of technology , the Techno-Push vision of the department
we encounter diffculties to directly test and validate knowledge coming
from the literature on UX and AE. Technologiesare too young, and the
technical demonstrators are rarely applications tceltested with users.
Rather thanworking on aspects that improve or generatesers
experienceswith Bell Labs technologiesand applications(i.e. Figure 10 -
Left), we observethe design influenceat a larger perspectiveBesides
building use-case scenarios for technologies, designers also bring a culture,
design tools and methods for the multidisciplinary department. The
creation of these tools and methods in the Technd’ush environment
brought a mixed culture at Bell Labs(seeFigure 10 - Right). It is this
observation that repodionsthe focus of this PhD and raisegjuestions on
design influence in this R&D department

MIXED

+8"!"  CULTURE '"#,
h‘ "

|4

DESIGN CULTURE

DESIGN CULTURE g TECHNO CULTURE

External /
Pull Factors

External / Internal /

Pull Factors Push Factors
User Experience Design, Patents, Applications,

User Experience Design, Patents, Applications,
Design Thinking, Technological demos,
Design Research. Research technical fields,

Bell Labs history.

Design Thinking, Technological demos,
Design Research. Research technical fields,
Bell Labs history.

PROCESS & PROCESS &
PROJECTS PROJECTS
UX UXx

Figure 10 The Push & Pull Factors at Bell Labs and the positioning of the industrial
demand Left: The first industrial demand;Right: The final industrial demand
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The UXD team introduces new ways of understanding innovation,
createstools for the people around them and brings within the technical
context of this laboraory a usercentric perspectivesThese tools and
methods change resarch-engineersprocess.From a culture of Power
Point presentations and technicalemonstrators engineers learrother
ways of working and presenting their resultsMoreover different engineers
reconvert to design and acquireew skills and knowledge (sethe
evolution of profiles in Table 2). Focusing on both the User Experience
and Aesthetic Experience concepts and on the design influence in this
department, this PhD aims to understand the outcomes of the mixed
culture for both t he industry as for the people working in this
department . More globally this thesis redefines the Push methods towards
a new way of designing together in a mixed culture.

Table 2 Distribution of profiles in APPRD from 2008 to end of 2011

2008 2009 2010 2011
Techno: 82 Techno: 83 Techno: 83 + (1) Techno: 75 + (20)
Human Sci ence: 2 Human Science: 2 Human Science: 4 +1* Human Science: 4 + 1* + (4)
Design: 2 Design: 2 + (2) Design: 5 + 1*+ (2) Design: 5 + 6* + (4) + (3%)

* Reconversions fromtechnical profileto other profiles like Human Science and Design() interns.
!

From the macro-economic view,European Commission report (EU
Report, 2009) on OODegi as a drver of usercentered innovationO
discusses the link between design, R&Dral innovation and shows that
design activities are included in the definition of R&D. Specifically the
prototyping and industrial design required during R&D should be inatled
in R&D for statistical purposesDesign for production processes and less
technical design activities are however not considered as R&Dhis report
concludes that cesignis considered a driver, input, or tool for
innovation rather than the innovation itself but in the same time can
have otherroles and Cpreparationsfor product and process designO
(EUReport, 2009).

Beyondits role in industry to foster innovation, design is also a vector
of cultural change and social responsibilityn order to understand
designer€xole in the today society and the positioning of this discipline
among the other a&cademic disciplines, the nexpart draws an overviewon
different challenges and aspects of design and design research.
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Figure 11 Tawaraya boxing
ring designed by Masanori
Umeda This furniture is
used bythe members of the
Memphis collectivgl981) to
challenge the modernist
design codes and vision
(image®©designboom).

Figure 12 Example of design
of parure D &oft washbowD
by Droog design (Material:
soft polyurethane, pink
www.droog.com

1.2 Design discussing design

Design "is a way of discussing society, politics, eroticism, food and
even design. At the end, it is avay of building up a possible figurative
utopia or metaphor about life."

Ettore Sottsass cited in Design since 194by Peter Dormer

Over the past halfcentury peoplelive dramatic changes in their
experience in time, space, matter and identitfAlderseyWilliams, Hall,
Sargent, & Antonelli, 2008). Design is following these changesrhether as
an influencer or a concrete manifestation of these societal transformations.
The first part of this section shows the industrial context of this PhD.
Within this part we draw an overview of how design evolved in the last
century and what are itdmplications for both industries and society. The
elastic tendency of design, to go further the classic Oform follows
functionO principle towards the social, the political and the ethical, brings
new roles and new responsibilities to this discipline.

1.2.1 Design and its turns

Design is about making things and making things that bringchange.
The designer,through concreteness actdrings to life not only solutions
that help us to solve problems, but also things that open spaces for
reflection. In France, design, as architecture and engineering, is part of the
discipline called OconceptionO en French (from the Lataonceptaré®to
conceive)situated betweenthe creation of the unknown from something
known (Hatchuel, 2006). And if an engineer role is to bringa radical
unknown to people - the invention of the car, the train, the spaceship that
goes to the moon, Hatchuel describesdesn as the practice thacreates
an acceptable unknowby an object that seduces and surprises without
any confusing . He also identifies two types of design:

- design of parurethat plays with different attributes of objects, losing
their identity to gain appearance ¢ee examfe in Figure 12) and

- design of wit that disturbs objects identity to provoke a feeling of
discovery, of freedom and finally to create new entities that bring
subjectivity between the user and the object and personal experiesdsee
example inFigure 13).

These design classifications emphasize the complexity of fields and
professions, the myriad of choices and concerns to take into account in
order to create a design artefact. The age of Raymond Loevagsthetics
and symbolic representations that define design is overtaken by a
complexity of domains and disciplines psychology, philosophy,
anthropology, contribute to the creation of artefacts in the today society
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A variety of choices go into the desig of any given artefact: functionality,
aesthetics, practicability, motivations for making, capabilities and identities
of the future users and sociepolitical concerns(B. Gaver & Bowers,

2012). From product design, that focuses onform and function, to
interaction design that gives a global viewboth on the product but also on
the quality of the human interactiorand finally to experience designin
which the product disappears to give place to life experietiesomplexity
and richness of the design objeétgrowth substantially.

In order to represent the design evolution,(Crampton Smith, 2006)
describes the 3 design ages of the XX century:

I First Age (before 1950) or the OheroicO period, represents a
concretization of speed: cars, trains, planes and the
preparation for the space conquest.

Il. Second Age (1950 to 1990) or the age of Odanestic
electronicsO is represented by technologic advancement and
the introduction in homes of domesticated machines. These
machines become Qingredients of their daily experienceO as
they change people behaviour and their relation with each
other. The fridge for example gave people free time and
therefore this object becomes a symbol of this emancipation.

M. Third Machine Age (from 1990) or the age of electronic
devices is characterized by computers and communication
technologiesbe-mail, chat and finally hinl were created to
share and collaborate with information on the World Wide
Web. Internet, the Omechanical, collective brainO and
computers enter offices and then invade homes.

Within this context, design roles and responsibilities are enlarged. If in
the first two ages machines are responding fonctional requirementsand
product design the third ages brings new relationship with the workand
firstly through interaction design, this age brings also experience design:
Oelectronic machines can extend ominds, ... our active relationship with
other peopleO(Crampton Smith, 2006). This subjectivity andsignificant
relationships between people and designed objectse important notions
for experience design.

Moreover design is no longer giving only responses of form and
function, but also questions the possibilitiesaléctronic technologies
(Dunne, 2008) argues that the artefacts people interact with have an
enormous mpact of how people think. These questions started throuy
the post-modern critics on the modern material culture brought a new

3 Design object refers to all types of products, artefacts, services and situations crafted
by designers.
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wit D&oncrete Stered by
Ron Arad, 1983. V&A
Museum www.vam.ac.uk
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Figure 14 Fan heaterby
Winfried Scheuer- semiotics
and semantics used to expres:
implicit meanings: the flow

of air in this fan heater
((Dunne 2008), p. 28).

Figure 15 The Pillow by
Anthony Dunne is an
abstractthat broadcasts
mobile phones, pagers,
walkie-talkiesetc. that are in
the neighborhood of the
device.It questions notions
of privacy asa social invader
www.dunneandraby.co.uk

Figure 16 Radio in a bag by
Daniel Weil (1953)
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turn in how design artefacts are created and interpreted. Aesthetiemnot
anymore related to friendliness and expressing of pticit meaning but
brings in subjectivity and interpretation (Dunne, 2008) D Figure 14. This
perspective studies the quality of the relation that people have with objects
at different levels of the social, pychological and cultural experiences that
they mediated figure 15).

Subsequent to this idea(Vial, 2010) is talking about the

schizophrenic character of design. On one side design is intended to create
something useful, desirable etc. for the magk and the final user- i.e. the
userfriendliness notion that Dunne criticizes that comes from the
capitalist demand. On the other side, thedemand comingfrom the social
revolution fights industrialisation. In order to dodge these two paradoxical
perspetives, Vial proposes twalesign laws of morality

1: Act in such a way that you treat the market whether in your own

designer personality or in the projects that you give to users; make your
design be always a mean and never a final purpoé@/ial, 2010), p. 50)

2: Act so that the effects of your action are compatible with the
permanence of genuine human lif§Hans Jonas cited in (Vial, 2010) p.
110)

Moreover Vial arguesthe role of the designer is to objectify people
subjectivitywithin a project with three directions:

- to project people existenes and the society within the futue b
design as a utopian motor

- to project an idea that has a place into reality and that makes
industrials, engineers and politics rpresent themselve® design
as a federatar

- and all these through a visual projectiona representation

This design project goes from a product perspective to a larger scale
within organisations and politics. The second part of this section presents
the relation between design and innovation and news roles of design born
with XXI century in industrial technological corporations.

1.2.2 Innovation & design

The designer is more than a packager of technologaysDaniel Weil,
post-modernist artist and designer that create manifest objects like the
Radio in a Bag (Figure 16). Weil is anticipating the technological
conglomeration, the BaudrillardOs Ocrisis of functionalismO criticized by
Dunne:

(T)here is something unreal and almost surreal in the fact of reducing
an object to its function: and it suffices to push this pinciple of

functionality to the limit to make its absurdity emerge. (Dunne, 2008), p.
49 quoting Baudrillard)
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DunneOs critique gives an alternative to this perspective as he opposes
functionality to aesthetics of use and new expemces for daily experience;
he militates forthe exploration of poetic dimensions of new technolcagieesr
than their practicality and functionality that can be taken from granted
(Figure 17). What Weil is questioning through his work is also the role of
the designer in technical environments that is generally used at the end of
the project to give a form to the technological concept.

However from an industrial and economic point of view in industrial
corporations, technology is not taken for granted. Technological
demonstrations and technepush environments represent the context of
today innovation. From this innovation perspective, Tim Brown challenges
companies to incorporate design within their organisational DNA as
Orelianceon technology is hugely risky@Brown, 2009). In the same time,
he challenges designers to adapt themselves to technological contexts and
to today the Otool to improve the quality of life at every level, as opposed
to creating the signature objectsltat grace the pedestals of art museums
and the covers of lifestyle magazineg@rown, 2009).

In 2011 the report of European Design Leadership Boarghowsthe
evolution of design influence in companitsough a tool - The Design
Ladder created by National Agency for Enterprise, Copenhagen. This tool
(seeFigure 18) enables companies and organisations to identify where
they are on a scale of design competence ranging from Ono designO to
Odesign as strategyO. It shows a new &y of design to become a new
strategic actor and the importawe of this disciplines nowadays.

Figure 18 The Design Ladder and the evolution of design in companies.

Both DunneOs perspective that militates for design responstiilio
overpass the industrimlemandand BrownOs discussioon thedesignersO
role in organizational contextare important. As Vial is suggestingit is time
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Figure 17 GPS on an
ordinary phone (Top);
Compass Phone by Hayeon
Yoo (Bottom). It measures
the distance between two
people and converts it to the
time it takes for them to
meet each other. The centre
of the compassndicates the
user's position and its needle
indicates the other person's
direction (hayeonyoo.con)



30

for design to stop fighting againstor for something and start working with
the today constraints:

The future of the industrial world will not be made without the
industrial world. It is time for design to stop being reborn. It is time for
design to completely assume the principles of an industrial society even for
a consumerist society. It is time fodesign to think that it can do with this
society. And to make us are dream within.({ial, 2010), p. 52)

To bring a change today,design has to understand the principles of
an industrial society and to start designing from that particular point
To achieve this goal and also tdilute the schizophrenic nature of design
(between industrial demand and societal responsibilityone can change
perspective. Looking at the cultural and social aspects while designing for
the procesameansnot focusing only on the procés saw in tre first part
of this section that traditionally, the designerOs role is related to the design
process and to its optimization for industrial productivity. Howevereach
time designers enter industrial companies, they also bring in a design culture
designely way of doing and thinking, in which subjectivity and questioning
are new values. Design is a vector of change, of critical through and
intellectual exploration. We believe that these aspects influence the
industrial culture and bring in new ways of dang and thinking innovation.

But what are these ways of doing and thinking of design and design
research? This young discipline still needs justifications. Discussions on
Design Researchr Design Sciencia the design community are still
effervescent. Bah a personal experience as a designer at Bell Labs and as a
PhD student in the design community suggest that design and design
research are still exotic disciplines for both the industrial as the academic.
To understand the today epistemological challengesnd the research
approach of this PhD, the next section presents the general events in the
history of design research and its major evolutions in methodology and
educational frameworks.
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1.3 Academic context

Those ideas which take the form of scientific kneledge would
belong to Science. The historical, philosophical and critical ideas would
belong to the Humanities. What is left is the artefacts themselves and the
experience, sensibility and skill that goes into their production and use.

Bruce Archer (1979) DDesign Studies, Volume 1, No 1

In 2006, Design Research Society celebrates 40 years from its
founding. Nigel Cross writeson this occasion an editorial in which he
explains the evolution of design research since the O60s until today. During
these years, design research keeps on evolving and enlarging its scope,
redefining its nature and specificity. The first part of this section describes
the different definitions, ages and approaches of this discipline and what is
specific in being a design researchéihat is today design research
between the objectivity of first design methods and the evolution towards
more subjective methodologies? The second part the different research
fields design science in France focusing on theCPI (Product Design and
Innovation Laboratory) of Arts et MZtiers ParisTech.

1.3.1 Design as a discipline
1.3.1.1 A historical overview of Design and Science

Several scholars write about the relationship between Design and
Science and how design research emerges and evolves over {Bayazit,
1999; Bonsiepe, 2007; Cross, 2001, 2007a, 2007b)Since 1920 when
Bauhaus intoduces the modernist approach to design and teach design:
Oin order to construct a new object we need a method, that is to say, an
objective systemO (Theo van Doesburg ifCross, 2001)), passing through
the 600s when the first conference on Design Methods is held and the 700s
when design methodology is rejected for Obecoming an intellectual gameO
(Christopher Alexander in(Bayazit, 1999)) different contexts, events and
actions brings design and sence closer to form design as a discipline.
Figure 19 shows this temporal evolution and specific periods and gives an
overview of important journals, conferences, books that are the pillars of
design research. The focus of thisgure is mostly oriented to events
contexts that launch the foundations of design research, mostly between
1960 and 1990, due to the difficulty to represent the outhumbered
conferences and journals that appear in the last 10 years.
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(Cross, 2001) describes four encounters of Design and Science as
following that correspond to the different contexts hat influencethis
discipline:

¥ Scientific Designis born with the mechanization of industrid
design in the O60and substitutes intuitive methods of the pre
industrial design to decisioamaking methods that use rational
criteria to understand and optimize human behaviour.

¥ Design Sciencél965) is the rationalization ofthe design
process andactivity - Gan explicitly organized, rational; and wholly
systematic approach to desigd. Starting with the O70s, this
perspective is criticized.

¥ Science of Desigmas the same technicalationality as Design
Science It studiesof the nature of design,i.e. how designers and
designtesearchers think and act eir cognitive process, through
systematic reliable methods of investigation. Design activity @a
body of intellectual tough, analytic, partly formatizable, partly
empirical, teachable doctrine abut the design processO (H.
Simon in (Cross, 2001)). This rationalistic characteropens design
knowledge to other disciplines involved in the activity of creating
the artificial world.

¥ Design as a Disciplinemerges in opposition with the
positivist approaches brought byScience of Desigibonald Schin
names design aeflective practiceOan epistemology of practise
implicit in the artistic, intuitive processes which some practitioners
do bring to situations of uncertainty, instability, uniqueness, and
value conflictO (Schon, 1984), p.). In the O90ghe design
community embraces this new approach to design through
numerous conferences and publications.

In another book on the subject, (Cross, 2007a)proposes to
complement Sch3n and SimonQOs perspective to Oconstruct a way of
conversing about design that is at the same time interdisciplinary and
disciplinedO. As Gui Bonsiepe underlines, today the research in design
comes to assume great significance: filss due to the complex design
problems that can no longer be solved without prior or parallel
interdisciplinary researctand secondly, due tathe consolidation of design
education at universities that creates a pressure to adapt this new discipline to
academic structures and traditioneBonsiepe, 2007) But what is the
definition of such discipline and finally what are its characteristics and
specificities?

Aesthetic Experience & Innovation culture 3
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1.3.1.2 Definitions & approaches bdesign as a discipline
!

We have come to realize that we do not have to turn desmjinto an
imitation of science; neither do we have to treat design as a mysterious,
ineffable art. We recognise that design has its own distinct intellectual
culture.

Nigel Cross (2007) DDesign Research Now

The difficulty to establish a clear definitim on what is design research
and what is the specificity of its intellectual culture has been a challenge for
the design academic community since the first design journal, Design
Studies appears in 1979. Bruce Archer, professor of Design at Royal
College of Art Bone of the first institutions that granted academic degrees
in design, explains in Volume 1, No 1 of Design Studies what is specific to
design practise and methodlmgy. He shows that there is a vacant ploin
between Humanities and Science, a newistipline that has Othe abilityo
understand, appreciate and value those ideas which are expressed thin@ugh
medium of making and doing that comes with acute need for
transmission and understanding. Archer shows how this new discipline is
related to the other two (seeFigure 20) and underlines the specificity of
this disciplineto adapt our surroundings inthe light of our material and
spiritual needqArcher, 1979).

HUMANITIES

1"4$%8! 9"$,82&'128$#
/ AN
0"*%H#%+)' (&-%8&."I012&$#
N\
3964"2+134" /4, 8"/,128%#

SCIENCE

6#,-7*12&$#

()#'42*134" /4,
5,4)/%+%0"

0

Figure 20 The new three R's of Archer (1979): Reading & Writing (Humanities ),
Reckoning & Figuring (Science and Wroughting & Wrighting ( Design)

Other different design scholars since ArcherOs definition analyse the
specificity of doing research in design and its distition with design
practice. Like any other type of researcesign research should be research
is a systematic enquiry, based on previous knowledge whose goal is to
acquire communicable knowledge (Archer, 1995; Cross, 2007a)
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The tight connection between Design Researchand Design Practice
show the challenge of defining this discipline.h 1993 and 1995 two
papers(Archer, 1995; Frayling, 1993) set upterms and methalologies
that design research embraces since then: Reseaablout, forand through
Design (Figure 21).

Research about Design Practice is performed by other disciplines,
usually Social Sciences, to bring knowledge on the practice of desigrhis
type of research is less relevant for Design Practice, as it contributeshe t
knowledge corpus of the science that studies desidhanthropology,
history, cognitive psychology, management etqFindeli, Brouillet, Martin,
Moineau, & Tarrago, 2008). However looking at how Design Council

describes the design praate Das onlyto solve a problem but also having a . .
Figure 21 Design Research

transformative power to socieBurns, Cottam, Vanstone, & Winhall, and Design Practice
2006), this perspetive could show the design influence in industries and relations: Research for Design
in our society. Practice, Research about
Design Practiceand Research
Research for Design Practice is situation specific It focuses in Through Design Practice

bringing relevant information on the variables used in the design practice.
(Archer, 1995) believes that this approach not only advances practice but
it could also provide generalizable knowledge for later. However (Findeli
et al., 2008) observes that this methodology usually is disappointing in
regardsto the scientific standards and it rarely brings knowledge to the
research community as the results are mostly tacit or mfidential.

Finally, Research through Desigir Action -Research(Archer, 1995)
or Projectgrounded researcfFindeli et al., 2008) is a situationspecific
research approach in which the investigator is explicitly taking action in
and on the real world in order to devise or test or shed light upon
something. If most Human Science approaches are planned to only
observe the world with the perspective of cognitionAction Research
observers the world with the eye of designafitysiepe, 2007)

Action-Research comes from Social Sciences. The term is coined by
Kurt Lewin as Oa comparative research on the conditions and effects of
various forms of social action and research leading to social actionO that
uses Oa spiral of steps, each of which is composed of a circle of planning,
action and factfinding about the result of the actionO(Lewin, 1946).

(Liu, 1992, 1997) describes how Action Research progresses over time in
cycles in order for research to be acceptable and efficient.

Figure 22 shows the two cycles of this methodology between the two
entities: Action and Research and regroups seamlessly the reflection
through practise of the nature of design researclt also fits perfectly to a
professional / industrial PhD. Through the round exploration between
knowledge and practical demands, this approach refines a research
quesion that is both linked to industrial reality andtheory.
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Figure 22 The Action-Researchn two cycles

The two cycles consists in four steps as following:
1.1. Diagnostic of an initial situation (in action, within the practice);

1.2. Creation of a research questiomand hypothesis to solve the initial
situation;

1.3. Experimental actions to test hypothesis;

1.4. Diagnostic 1st cycleevaluation, results &theory building to pass
to 2nd cycle;

2.1. Review the research problem and hypothesis;
2.2. Experimental actionsto test hypothesis;

2.3. Diagnostic of the 2nd cycle, evaluation of results and build
theory from conclusions;

2.4. Finalisation of the project.

Following this line of thoughts, the design research approach of PhD
is Action BResearch. As Liu argues, Activ-Researclis also the tool to use
for the experimentation of knowledge in social environments where the
nature of knowledge is progressively gathered and where lab experimentations
are useless for studying such complex phenon(eiupri9 97). Furthermore
this research being a professional PhD, the first cycle starts in the company
on specific projects wherdlifferent concepts are explored. This step
corresponds tothe intelligibility level of Action-ResearchWe call this first
cycle the Preexperimentation. In order to attain the previsionand
feasibility level of the researchn the second cycleghe company is seen as
experimentation field to test the hypothesis and thus the research
guestion.

This part showed the evolution of design a an academic discipline.
From a methodological point of view we show different perspectives on
how a design research is developed. The next part focuses on design
research topics and research directions and the positioning of CPI
Laboratory in the community of designscience
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1.3.2 Laboratory CPI

Laboratory CPI has been pioneering research towards the modelling
and optimization of the design and innovation procesg§Aoussat,
Christofol, & Coq, 2000; Aoussat, 1990). Looking at the actors, tools,
methods and fields that collaborate within the design process, the research
in this laboratory is focused on three directions:

A) Tools and methods for the last part of the design project in
order to improve the design decisions and innovation . Through
formalization of the design information process into informational cycles
Bouchard and Aoussat show how to build new tools for communication,
decision-making and creativity for the different players in the design
process. An informational cycle(Figure 23) contains an informative, a
generative and a decisiomaking phase Its outcome is an intermediary
representation. This representation is a concrete informative mass that can
be easily transported to otheactors of the process. The cycle can be
applied several times in the design process until the design problem will be
transformed into a design solution. This formal representation ahe
design process and the usef CAD tools to its optimization , promise
timesaving techniques, greater flexibility and considerable communication
impact in the design process. Even if efficiency and rapid execution are first
goals of this research other aspects are suggested for exploration by the
authorslike freedom in cration and the sensorial relation between designers
and physical representatiofBouchard & Aoussat, 2002).

Figure 23 Description of an informational cycle (Bouchard & Aoussat, 2003).

B) Tool and methods for the integration of new professions b
ergonomists, psychologists etc. andew fields Bemotional design, Kansei
engineering and desigiiBouchard et al. 2008, 2009) and most recently
experience desigifhe challenge is to identify how new professions could
cooperate together even though their scientific maturity and methodology
is different in order to respond to the rapid growth and compexity of
design research in the new field. The majority of the studies in this track
focus on Kansei engineering, emotional designd most recentlyexperience
design These new fields raise new challenges for CPI laboratory to
understand subjectivity andemotion in regards toKansei design bi.e.
understanding how the three levels information lfighdevel sociological
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Figure 25 The
multidisciplinary
environment and
intermediary objects created
by designers.
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values, semantic descriptors and stylmiddle-level sector name, texture,
patterns, matter andlow-level colour, form, shape) influencethe
perception of a product(Bouchard, Kim, & Aoussat, 2009) and human
values and cultural differences (Bouchard, Mantelet, et al., 2009).
Finally this makesa transition from an engineering approach, which
militates for automatized design tools to create future products, towards
frameworks coming from psychology, phenomenology and philtredtelp
designers understand human values and emotiofseeFigure 24)

DESIGN
RESEARCH

0
v
0
0
o,
‘e
0

»
»
Emotional ‘¢,
design K
Kansei
engineering

. Process
Innovation

Process

.
.
o)
o)
-
e
-
Design =
H
H
-
-
5
S
5

Experience

R

Figure 24 CPI Laboratory fields and topics

C) | ntermediary representations and intermediary knowledge are
tools and methods for interdisciplinary research in order to show a
common representation of the design object. Different writings of CPI on
the subject show how intermediary representations R) semioticsbeach
IR isasigncomposed of asignifier and asignified, influence socially the
design process. These social representations aim to organize, control the
environment and build behaviours and communications to establish a
common vision (Bouchard et al., 2005) BseeFigure 25.

Beyond this social functim, these tools affect human cognitive
performance and sharing of a multidisciplinary knowledge. Moreover these
representations and objects created by designers are tight related to the
design culture. The pragmatic process ahaking ideas concrete (Mat
Hunter, 2010) brings within the design process Bw ways of envision
innovation, a new culture of making in which design team subjectivity
influencesthe overall design experienced.ooking on new roles on
intermediary representations that goes beyond the optimization of the
design process towardthe exprience of a new culture within companies
could give new perspectiveto approach innovation.
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Moreover in the same direction with the new topics ofL.CPI on
emotional design and experience design, and following also the industrial
demandof Alcatel-Lucent Bell Labs France interested in User
Experience and Aesthetic Experience, we identify key concepts to study
the influence of design in industrial companiesexperienceaesthetic
experiencesubjectivity, innovation culture, design influence for the
innovation process

In another trains of thought aesthetics, happiness, welleing and
emotions are new trends in working experience and business creation. The
last year issue (Januatlyebruary 2012) of the Harvard Business Review
shows the value of looking atugbjectivity in the workrather than the usual
coghnitivist understandingof processes and guideling$-ox, 2012). Other
authors talk about Beautiful organizations (Brown, 2009) Tim Brown
blog post (Brown, 2010) tackle the issue ofesthetics in designing
organisationsand asls lots of questions on how to relate innovation to
simplicity of structure, clarity of purpose, thoughtfulness for every aspect
of the experience or Google twenty per cenpersonal project time. Maybe
a beautiful organization is one that succeeds iits domain and mission and
that also bring a beautiful experience in the work. From user experience to
how people work together Oa customer experience that feels authentic,
genuine, and compelling is likely to be delivered by employees operating
within an experience culture themselves@Brown, 2009).

Innovation refers to a much broader process that includes social,
economic and technological dimensions, argues Norbert Alter in a recent
review on innovation. It is not only a process, but also a culturef
cooperation which allows for some degree of transgression and emotion,
and, moreover, it is about theOimportance of sharing a reality®orbert
Alter, 2013). How workers feel about their work is critical for the
organizations that rely on motivation such a research institutions and
laboratories(Hackman & Oldham, 1976) . Consequently this PhD in
design looksat how the concrete outcome$ the design culture contribute
to how people share a reality and how they are creative together.

Aesthetic Experience & Innovation culture



1.4 Conclusions

This section looks at the different contexts of this PhD and
emphasizes general directions that are detailed in the following chapters.
Looking at design as a pactice that has its own responsibility and ethics it
is mandatory to understand itssocietal role beyond an industrial
demand (Vial, 2010). In companies where the race to innovation is a daily
constraint and in technopush environments,designers are challenged to
bring a new culture as a tool to improve life at any level for better
products and better working experiences (Brown, 2009). In this
context the shift from products to experiences (Pine & Gilmore, 1998)
opens new opportunities for both industries and researciwWorking with
other fields like psychology, human sciences and philosophies , we
need to understand the nature of experience, its aspe@sd evolution.
Moreover the growing interest of subjectivity in working
environments and notions like aesthetics, happiness etc.question the
concept of experiencen a new perspective

In this context, it is necessary to better understand the concept of
experienceand aesthetic experience idesign research and #n to
revalidate it in real settings and environments. Consolidating this
direction with the industrial demand, one couldquestion the role of
design and design culture to influence the outcomes of the innovation
process and the experience of people working together in Techno-
Push environments . What designers bring to an R&D culture? What
tools and methods are created between the encounter of desigrith a
techno-push environment? Moreoverthe actualinterest in User
Experience and the aesthetic quality of living experience with products
could lead usto understand how to creatememorable and meaningful
experiencavith future products and beyond. As we shovin this section
the design influence gows in complexity and is no longer reduced to the
design processlin order to understand these aspectom a theoretical
perspective the next section present the State of the Art of this thesis.
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2 STATE OF THE ART

There has bea a rapid growth in the number of studies related to
user experienceand the aesthetic of this experience in the recent yeas in
design research. Therefore it is necessary to provideritical analysis on
these concepts and to capture how design builds kwledge coming from
psychology and philosophy to create #§own frameworks. While
experience designis becoming a discipline pesse, it overtakes the frame
of the user. Participatory desigror multidisciplinary teansis also about
designing together and iving the experience of Odesigning® together.
When innovation is more than a processthe way people work and
collaborate is becoming central. Our state of the art brings together these
concepts and structures them as shown in Figur26.

Figure 26 A graphical representation of the OState of the Art© in three paws:l B Aesthetics, from art to design appreciation
shows the rormative and judgmental perspetives on Aesthetics(left image Mona Lisa painting), ©2.2 BThe aesthetiexperience
presents the gbjective and holistic approaches on Experiencand the Aestheticof living an Experience(right image People
looking at Mona Lisa - photo © J.P. Pante), 2.3 BDesign, work & Feelinggraws an overview on organizational Aesthetics,
design and innovation culture and their materialization through intermediary objects and tools for collaboration.

In the first part, Aesthetics Bfrom art to design appreciation (22.1
in Figure 26) shows an overview of approaches eoing from cognitive
psychologyadapted to design. These normative and judgementaiodels
describean aesthetic objecas an object that can be analysed through its
properties calledaesthetic features and principléBhe secondpart,
Aesthetic experiences or the aesthetic of living an Experience (22.2 in
Figure 26) draws a global view of frameworks that describe the concept of
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Experienceand Aesthetic Experience as a wholethe holistic perspective
In this part an object is aesthetic only due to the fact that a person lived
something extraordinary during the interaction. From normative and
judgemental approaches to holistic and subjective framewagkwve show
both perspectives not as opponents, but rather as two complementary
directions for designing for experience.

The third section , Design, work & feelings (©2.3 in Figure 26)
focuseson aesthetics in working environments and shows what are the
design tools and methods to supportollaborative workn the design
process and more globally in organizationd=rom participatory designo
cooperation environmes from intermediary object$o probesthis section
draws an overview omew ways to apprehend innovation . We show the
role of design culture embedded in design practices and intermediary
artefactsin describing and structuring the organizational enviroment,
actors and their relationsBesides these roles, the design culture is also
transformative. Therefore we tackle a newole for design culture from an
experiential perspectivéf subjectivity and experience are newénds in
design research, we obsee first possibilities for design to influence the
organizational culture and createan experience for the members of the
innovation team .
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2.1 Aesthetics Bfrom art to design appreciation

2.1.1 Aesthetica, the discipline of sensual cognition

This setion draws an overview on Aesthetics as a discipline since
Alexander Gottlieb Baumgarten definedfor the first time OAestheticad as
the science of sensual cognitidwcording to Baumgarten definition,
there are two types of cognition:

¥ one obscure, without rational justification that Leibniz
describes as ah-don't-knowwhat (je ne sais quoi) that satisfies
or repels ufl_eibniz cited in (Hammermeister, 2002)) and

¥ onedistinct , complete conceptual knowledge that comes for
rational cognition .

In-between, according to Baumgarteries Aesthetics, Othe confused
cognition of sensualityQ(Hammermeister, 2002). Therefore Aesthetics is

different from rational cognition, but serves it Figure 27 Aesthetica by
Alexande Gottlieb

This view on the concept, where aesthetics is defined as a discipline
Baumgarden- cover book

both related to the theory of arand a theory of cognitioforings a growing
interest of this concept in Philosophy. Shelly eXpins that along this !
philosophical movement, thereare other movements that redefie

aesthetts as the philosophy of art related téhe theory of taste, as a
corrective response to rationalism of beautyl he rationalists of beauty ,
calledles gZomstreste a group of literary theorists that Oaimed to bring to
literary criticism the mathematical rigor that Descartes had brought to
physicsO(Shelley, 2009)Against the rational construction of beauy, the
British philosophers begn to develop a theory of taste that resulted as an
immediate response to sensory judgments. For them things are not
beautiful as a conclusion or a process, buttizer they OtasteO things and the
judgment is created in the moment.Immediacy, taste, instinctual

judgment - all these notions are related to the theory of taste that Kant
developsin the end of the eighteen century KantOs theorgeparates the
aesthetic &perience from the rational, understanding of reason. This way
of seeing aestheticperpetuates until nowadays.

However judging the taste of a meal and judging the beauty of poetry
is not the same thing. Perceiving or Otasting® and understanding have two
different temporal dimensionand therefore judging a poem beaut is not a
matter of immediate taste. Other philosophers like Humeargues that @
many orders of beauty, particularly those of the fine arts, it is requisite to
employ much reasoning, in orde to feel the proper sentimentO (Hume
cited in (Shelley, 2009).

But what is a beautiful poem or work of ar? Theformalist theories
that resultsfrom the Immediacy and Disinterest thesis sustain that there
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are somerelevant properties that are graspable by humasenses and
these featurecreate the value of the objectAn object is aesthetic if
aesthetic features are perceived In continuation of these theories,

Moore creates, at the begging at the twenticentury, the method of
absolute isolation . This method assesesthetic objects as Oif they existed
by themselves, absolute isolation®(8husterman, 2000), p.21)(seeFigure
28 for a representationof this theoretical perspective).

| |
Figure 28 Decomposition of an aesthetic object in aesthetic features (I choo&érsus
Wehrli's art of arranging paintings as a metaphor for tamethod of absolute isolation -
here the artist isolates and organises the elementsTife gold of the azurby Miro .)

The theory of isolation and the aesthetic features give first models to
study how aesthetic appreciation is created and why we are attied by
certain representations. Ggnitive psychologistsstudy why people are
attracted to art andshow that the cognitive process of art produce
affective, often positive and self -rewarding responses(Leder, Belke,
Oeberst, & Augustin, 2004). Some researchers claim that it ihe act of
the perception of different features , called aesthetic featurg thatbring s
this aesthetic pleasure (Hekkert & Leder, 2008; Hekkert, 2006) .

Besides the methods of isolation for value and art appreciation, other
philosophical movements argue thathe form alone of an artwork cannot
create itsvalue. It isthe art -historical context , the category in which is
classified the objectthe preparation before the exposure that are
important (Shelley, 2009). Further on, Dalto writes about a special
atmosphere of artistic theowhen appreciatinga work like DuchampOs
Fountain: OTo see something as art requires something the eye cannot
descryban atmosphere of artistic theory, a knowledge to ahistory: an
artworldO(Shusterman, 2000), p.21).

A more global view that takes into consideration both of these two
approaches is presented in the next part through the formalization dfie
aesthetic judgement. From philosophy to empirical artiglations, the
knowledge that comes from cognitive psychology gives an understanding
of an artwork appreciation as an information -processing model. The

Aesthetic Experience & Innovation culture



design research community adapthis knowledge to product design in
order to createaesthetic products. Starting with the modernist view of
Bauhaus beauty becomesOa basic requirement for civilized life@s Walter
Gropius states in his writing on the Total Architecture. Besides
functionality, perfect proportions, colours and weltbalanced harmony
transform the crafted environment to a higher order(Gropius, 1956). The
next section showgsychological approaches to judge beauty ardifferent
design expressions &m Product Design and HumanComputer
Interaction systems.

2.1.2 The aesthetic appreciation B from psychology to

design
2.1.2.1 The Aesthetic appreciation as an information
processing model
The field of aesthetics is a blooming one, not only in traditionally
relatedfields such as art history and philosophy, but also in psychology
psychological/empirical aesthetarsd the neurosciences Beuroaesthetics
(Augustin, Wagemans, & Carbon, 2012). In order to framework the
aesthetic appreciation between a viewer and a modern artwokkeder et
al., 2004) develops an information -processing modl five stages:
perception, explicit classification, implicit classification, cognitive
mastering and evaluation BFigure 29.

Figure 29 Model of aesthetic appreciation from (Leder et al., 2004)

This model shows thatthe aesthetic appreciation is agnitive and

affective procest alsogoes beyond the mere appreciation of the artwork's

visual quality. A piece of art can be good, without being necessarily
visually pleasing (e.g., "DaDa"), or it can be visually pleasing, without
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much quality (e.g., "kitsch") (Hassenzahl, 2008) During the first two
levels, the person structures the perceived featurestbé artwork and
assesses the artwork novelty and familiarity. These stages createsuous
delightor displeasuravhereas the next levels trigger cognitive and
emotional processe¢Hekkert, 2006) .

Besides the five stages there are also othetedks like Pre
Classification Contextand Emotional Affective Sate that influence the
viewerOs experience. Tmeuseumcontext for examplerepresens a strong
contextual cue It classifiesthe object as one having an aesthetic potential.
This notion is also mentioned by(Sandelands & Buckner, 1989)under
the name ofboundary. Boundariedocus the view of the person, offers a
framework in space and timeln the same way the artistOsiame has a
special statuslt serves as a predominant entry poirtb recognition of
value and structuresartworks in the person®memory (Belke, Leder,
Harsanyi, & Carbon, 2010).

Beside these factorghe initial emotional state of the person
influences theappreciation A positive mooat the beginning of an
exposurepositively affects the qugl of aesthetic processifigeder et al.,
2004). Norman underlines the connection between motional valence and
task orientation (D. A. Norman, 2004a). Positive emotions are critical to
learning, curiosity and creative thoughtsee inFigure 30). They support a
holistic mode of processing that widens semantics fields and memory
connections.On the contrary, negative effect, despite its negative
connotation, is useful for focus and concentration.

AFFECT COGNITION

. creative task
positive affect e broaden the thought process, wide semantic fields

. immediate threat
negative affect focus and concentration, tunnel vision, less

succeptibility to interuption and distruction

Figure 30 Affect and cognition interplay and their influence on task specificityvisual
representation from(D. A. Norman, 2004a) and (Leder et al., 2004).

At a larger scale, the iewerQOs attitude towards the artwork has an
important influence on the process. Theaesthetic attituddas defined by the
personOspenness and readingssexplore an object It is opposed to the
instrumental attitude whereby objects are seen are useful satisfying
desires(Sandelands & Buckner, 1989)

Looking at other features that influence art appreciationjParsons,
1989) describes another type of model of aesthetic judgement. ParsonOs
model looks at the cognitive abilities of a person to understand and
appreciate an artwork. Thee are five stages that correspond to the
personOs degree of mastery of the appreciatidtigure 31).
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Within the initial stage BFavouritism , the person personally resonates
with the colour of the painting or with the subject. During the second
stagebBeauty and realism, the person appreciates the beauty and the

Figure 31 Parson's five stages of artwork appreciatiorfRarsons, 1989) p. 22-26)

accuracy in which reality is reproduced in the artworkeExpressiveness
stage relates the viewer with the artists feeling while producing the work.
During the fourth stage B Style and form , the viewer is aware and deploys
social conventions and rules of interpretation. Finally, the fifth stag®
Autonomy , the person is able to understand the underlying concepts of
the artwork and begins toevaluate and question the artistitradition in
relation within his or her experience

ParsonOs model of art appreciation is not correlated to emotional
arousal. However the cognitive aspects are present. One can see that the
fourth and fifth levels are highly intellectual. Furthermoresociability and
awarenesare also scalelependentbthe higher level the more social the
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appreciation judgement. In the same way awareness evolves towards
Autonomy.

Outside the museum and artistic context, beauty appreciation is also
studied in design. The next subsection gives an overview on judgmental
models and aesthetic features in design. We show how an object becomes
aesthetically pleasing due its features, its use and functionality. From
product design to interaction design, crafting beautiful prodicts, objects,
situations or systems is a complex and challenging mission.

2.1.2.2 From a design perspective: aesthetic features and
interactions

HH $%& (%) +, %' [%&+

Understanding how an aesthetic appreciation is developed in the mind
of the viewer and how peopleengage themselves with everyday objects
brings knowledge also to the design community. (Hekkert, 2006)adapts
(Leder et al., 2004) model of aesthetic appreciation for products. In a
more recent publication onProducts aesthetics, Hekkert et al. define the
aesthetic object agn object designed as appealing, that gives pleasure and
deight through the use of aesthetic featuredekkert & L eder, 2008).
These aesthetic features are extracted from the 125 design principles found
by (Lidwell, Holden , & Butler, 2010) and are categorised into three
groups:

- Psychophysical properties - formal qualities of objects like
intensity, size, colour

- Organizational properties - patterns thatinduce
relationshipsbetweenedges, contours, blobs, basic geocaétri
shapesr create ordeg

- Meaningful properties - not properties of things, but
properties as a result of perceiving likeEamiliarity,
prototypicality etc.

Since 2008, other studies are conducted to understand people
preferenceon the aesthetics of products(Blijlevens, Mugge, Ye, &
Schoormans, 2013)show that trendy products are more aesthetically
appealing. In order to achieve therendiness effect, the authors propose
to deviate from the typical properties of theprototypeof a product.
Regarding the formal aspects of olgicts,curved objects are preferred to
sharped objects for objects with neutral or positive emotional value
(Leder, Tinio, & Bar, 2011) . Other researchers show a positive linear
relationship oftrendiness, complexity, and emotion novelty - the objects
perceived to be most beautifurethose with a moderate level of novelty
(Hung & Chen, 2012). Regarding style in design, it is shown that
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pleasure is indirectly derived from knowledge about desigre. for example
recognizing products that are made by &ertain designer could influence
the perception in the same way as knowing that a painting is made by a
certain painter(Hekkert & Leder, 2008) . Table 3 regroups some of these

aesthetic properties and exampleoming from the literature.

Table 3 Aesthetic properties for products Pa theoretical overview with examples.

Aesthetic Features

Example of products

1. Intensity, size, colour Generally such properties are culture and context dependei@plour has the
biggest impact for aesthetic appreciatiortiuesare preferred forblue, green, red
and yellow Saturation, brightness, hum this order impact the variance in colour

judgment. (Hekkert & Leder, 2006)

2. Proportionality better than
proportion; Aesthetic preference
depends on the type of object.

3. Conjunctive ambiguity - separate
interpretations are compatible and
jointly effective; Unity in variety - as
much complexity with a maximum of
order.

Maximum effect for minimum

means- Economy-driven in shape: few
elements that solve a range of
problems.

Familiarity: Mere exposure to a
stimulus increase#s aesthetic
appreciation, but overexposure (>20
times) brings saturation and boredom;
Prototypicality : people have a
preference for prototypical models.

Novelty & Innovativeness
Attractiveness for new when people
are able to identify and process the
objects; Innovative goducts are not
liked immediately; Repeated evaluation
is recommended.

7. Peak shift: Isolation and
amplification of the essence of an
object; this technique contributes to
ea® of recognition for the brain.
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(Hekkert & Leder, 2006)

Conjunctive ambiguity B
Institut du Monde Arabe by
Jean Nouvel in (Hekkert &
Leder, 2006)

(Hekkert & Leder, 2006)

Prototypicality preference:
Georgian chairs (left) are more
prototypical than modern
chairs (right) (Whitfield,

1983)!

Pretesting innovativeness in cai
design(Carbon & Leder,
2005)

Peakshift principle of
OLuminatord by A. Castiglioni
(Hekkert & Leder, 2006)
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8. Metaphors: The meaning is efficiently added to a

product by reference to something else through name

and form; metaphors can be effectiveven when

people are not consciously aware of them.

|
Example of metaphor,
Xcalibur by Philippe Starck
(Hekkert & Leder, 2006)

9. Trendiness: Prototypes are constructed from an

OaverageO of those product designs that are repeatedly

encountered. Deviatingfrom the prototype properties

trendiness is achieved.

Example of toaster using the
prototype deviation
technique (Blijlevens et al.,
2013)

Trendiness, Complexity, and Emotion forms a

positive linear relationship with novelty; the chairs

perceived most beautiful are those with a moderate

level of novelty, but chairs with a moderate level of

novelty can elicit a wide range of aesthetic preference. Example of chairs highly
typical (1st row), both
typical and unique b
moderate level of novelty
(2nd row) and highly unique
(3rd row) (Hung & Chen,
2012)

Curved objects: Preference on curved version of

objects to the sharp version of the same object, but

only if the objectsareneutral or positive in emotional

valence.

(Leder et al., 2011; Leder,
2011)

In parallel with this corpus d knowledge coming mostly from Europe,
in Japan the aesthetipleasure is incorporated intd<ansei concept. Kansei
inclusively involvessensitivity, sense, sensibility, feeling, aesthetics, emotion,
affection and intuition (S. Lee & Stappers, 2004) The concept is founded
in 19700s by Mitsuo Nagamachi as design engineering approach to
include consumer feelings and emotions in new prod(M&gamachi, 2002).

In order to obtain pleasing products, regarchers in Kansei science
introduce in the first phases of consumer appreciation translated through
words and imagedrigure 32(left) shows the Kansei Engineering System
(KES). This input of the systemtwo roles: to orient the design process
towards cultural profiles of user§Bouchard, Mantelet, et al., 2009) or to
evaluate, usually using semantic differential scalegat properties the
future design should include processihen these profiles are not available.

Kansei science ffers designers tools for a better knowledge on
aesthetic preferences and methodology on how to include these
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preferences in early design phasds.France CPI Laboratory create tools
using Trends Analysis Methods that enrich the KESAn example of this
tool is exposed in(Bouchard, Mantelet, et al., 2009). The researchers
show how emotional effects culturally dependedand how it can be
identified in early design phasesing sematic scales antirend cards
Through these cards §ee an example of Trend cards iRigure 32),
relationships are found between aesthetficeferenceand behavioural
values Knowing these behaviours values can help in predicting preferences
for new designs(Bouchard et al., 2009). However aesthetics are stlied
only in terms of colours, forms, texture and patterna perspective, which is
a limited view for our understanding of aesthetic§Bongard-Blanchy,
Bouchard, & Aoussat, 2013)

Figure 32 A system structue of Kansei Engineering Systern KES from (Nagamachi,
1995) (left); Example of Trend cards used to reinforce consumersO values and products
attributes, aesthetics and attractivenef®m (Bouchard et al., 2009) (right).

Despite agrowing interest of industries in Kansebmostly automotive
industry and electric home appliance industrgNagamachi, 2002), Jordan
criticize the complexity of this approach. Thehigh number of variables and
evaluationsmakes the design process become unwieldy and time
consuming (Jordan, 2000). Moreover, even if Kansei is one of the most
reliable and valid techniques for linking products properties to products
benefits, it does not provide a Gestalt model of all these properfiesdan
argues that in Kansei design is the suof parts Bformal properties and
that a global perspective could enrich the information on the product
appreciation.

As the other aesthetic features presented beforégble 3), more
holistic views on products and their usage give other perspectives to
understandthe aesthetic appreciation of a product. Furthermore when
beauty is mixed with functionality likein human-computer interaction, the
concept of aesthetics can be problematiés interactivetools mostly serve
purposes,other attributes related to usabiliy come into play(Hassenzahl,
2008). The next section shows an overview of the research on aesthetics
and usability and their interplay for interactive products.
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Have nothing in your houses that you do not know to be useful, or
believe to be beautiful.

William Morris - The Beauty of Life (1880)

During the past ten years there have beea growing number of
studies showing and challenging the connection between aesthetics and
usability. NormanOs first publication on théopic (D. Norman, 2002)
show the influence of usability on beauty perceptidrater publications(D.
A. Norman, 2004a; D. Norman, 2005) based on Tractinsky et al. first
evaluations on the subjec{N Tractinsky, Katz, & lkar, 2000) stress the
importance of studying theaesthetic aspects as a mean to increase the
usability DFigure 33. Norman even places aestheticghead of usability. In
order to show how attractiveness is created, the researcher maps the
characteristics of products within three levels of interaction with the
cognitive and emotional systemthe visceral desigis related to how
products are perceive in appearancethe behavioural desigis related to
pleasure and effectiveness in use atite reflective desigih connects with
personal satisfaction, seiimage and memoriegD. Norman, 2005) .

Figure 33 Usability and Aesthetics relationshipordinary cup with tea ball (left);
Carleman'sCoffeepot for masochistdichael Grave'sNanna teapot, The Ronnefeldt
"tilting" teapot (right).

But what happens wherappreciating interactive products? HCI
community focuses on judgments ofvisual beautyand explores their
impact on the adoption and use of interactive product¢Diefenbach &
Hassenzahl, 2009) Hassenzal states that beauty judgments changkefore
and after the use of a product. For non-interactive produds beauty might
be considered astable characteristic over time. On the contraryfor
interactive products, affective responses ameputsto the judgmental
processrather than anoutcome.
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Regarding the relation between beauty and usabilitjpeauty is more
affect-driven, faster and more consistent than goodness (usability).
Hassenzahl explains that thigs due to the fact that beauty is primarily
hedonic, i.e., more concerned with seHreferential goals ("be") than action
goals ("do") (Hassenzahl, 2008) More recently it was show that people
discountbeauty in achoice situatiorthat requires a tradeeff between
beauty and usabilitypphenomenon calledthe beauty dilemma. The
results of this observation are directly influencing selling interactive
products: having a surplus in beauty (and in price) is desired, but hard to
sell; on the other hand, primarily usable and useful products might be
easier to sell, buthey may not create a strong, long term emotional
attachment(Diefenbach & Hassenzahl, 2009) Finding the right balance
that givesconfidence in the usability of the produantd ensure hedonic
qualitiesis dchallenging but essential for interactive products.

"HMS $%6&(%')*&+)6+7.8-69:;8<.'%/+)6'%/-*');6+=+3%1;6>+
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It is shown that when talking about the aesthetics of a product, object,
situation etc., "beautiful" and "ugly" are the most prototypical wo rds to
describe an aesthetic judgmenilacobsen, Buchta, KShler, & Schrsger,
2004). Nevertheless HCI community gives a relatively broadefinit ion of
aesthetics in the context of interactive products .

Djajadiningrat et al. states that aesthetics becomes a topic in HCI
when this community shifts fromsemantic and cognitive approachin
which the product can communicate information using symbolssigns,
metaphors,to the direct approacBin which meaning is created in
interaction. The new orientation focuses on perceptual and bodily skills,
sensory richness and actiepotential of physical objectqT.
Djajadiningrat, Wensveen, Frens, & Overbeeke, 2004)Figure 34 shows
the characteistics of both approaches and direct approach example.

Figure 34 The semantic approach vs. the direct approach (Djajadiningrat et, 2004)

(left); Alarm clock (right) by (Wensveeret al, 2000) reads the userOs emotions by the way
she set the wakeip time, the elliptical display show current time and the circular display
the alarm time.

Aesthetic Experience & Innovation culture 513



Figure 35 Communication
system thatindicates through
the movement of a feather
when the travelling partner is
thinking of the other (Strong
& Gaver, 1996)

Figure 37 Kitchen drawer :
the drawer gives the
impression of having a
character stubbornness and
fight with the user when
closed or opened(T.
Djajadiningrat et al., 2007).

56

Aesthetics in this community focuses less omé object perse and its
formal representations and more on the aesthetics during the interaction.
Expressiveness of movenfenexamplecan not only enhance
communication, but may also form a new source of aestheti€s.
Djajadiningrat, Matthews, & Stienstra, 2007). Othersresearchersalk
about the implicit, personal, and expressiagtefacts(Strong & Gaver,
1996) bFigure 35, poetic interactiongAxelsson, Eriksson, Lindros, &
Mattsson, 2002), graceful interaction (Norizan & Hashim, 2009),
expressive interaction throughfragile and magical computation (Landin,
2005), softinteraction (Rullo, 2008), richnessn appearance, actions, and
role (J. P. Djajadiningrat, Gaver, & Frens, 2000)DFigure 36. Some of
these contributions are also discussed in the next section where a more
holistic perspective on aesthetics is explored.

Figure 36 Appointment fan for a polyandrous twentyyear oldwoman. Public mode, all the
screens are folded irfleft). Private mode that support herpolyandrous behavior- the woman
canrate and compare her boyfriendg¢right) (J. P. Djajadiningrat, Gaver, & Frens, 2000)

Regardinggestalt principles and qualities there are several studies
that describeaesthetics following interactivity attributesDjajadiningrat et
al.Os first studies on coupling betweeattion and reactionexplore the
unity principles betweenthe action of the user and he feedback of the
product.

There are four principles: unity oflocation, direction, modalityand
time and if respectedhey bring fluency in interaction (T. Djajadiningrat et
al., 2004). However in later publications on the subject Djajadiningraet
al. conclude that theviolation of unity principlesmight potentially trigger a
richer interaction and aesthetic responsgseeFigure 37). Also smooth
acceleration and deceleratiomstead of linear movement, the use of
components with multiple degrees of freedoamd of superimposed
movementsire other ways to create richness and aesthetics in interaction
(T. Djajadiningrat et al., 2007).
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Lim et al. introduces in 2007 the notion of gestalt attributes of
aesthetic interactions depending on three key factorime, spacend
information (Lim, Stolterman, Jung, & Donaldson, 2007). The concept
of information is replaced withdata in (Lim, Lee, & Kim, 2011) . Figure
38 presents a synthesis oaleven attributes (2007) , that evolve to seven
in 2009 and that ae re-discussed in 2011. Even if these Oare simply
descriptions of the shape of the interactionO, they provide a first base of a
language to describe interaction (Lim et al., 2007) Results also show that
using these attributes in teaching interaction changed studentgays of
approaching interactivity by creating more expressive and sophisticated
artefacts(Lim et al., 2011).

In 2009 the authors test the meaningfulness of the interactivity
attributes and condude that the interactivity attributes Oare all
recognizable and create some distinctive and meaningful emotional
effectsQ(Lim, Lee, & Lee, 2009). Using semantics differentials, they show
that some half qualities are perceived, such aatural and sympathetic
(sequential, continuous, unpredictable, wide range, slow, approximate,
and delayed response) and the other half agavy, hard, and artificial
(concurrent, discrete, predictable, narrow range, fast, precise, and prompt
response)(Lim et al., 2011).

Figure 38 Aesthetic of interactionBa synthesigrom (Lim et al, 2007, 2009, 2011)
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In the same direction agT. Djajadiningrat et al., 2007) hypothesis on
violation of unity principles Lidwell at al. suggestin 2010 that sometimes
Othe best designers sometimekisregard the principles of design. Future
studies could also apply such violation on Lim et al. interactivity attributes.
In product aesthetics, this perspective usually brings some Ocompensating
merit attained at the cost of the violation((Lidwell et al., 2010).
Accordingly, transgressing these attributes and principles could enrich the
aesthetics of interactionBlaying with these gestalts and exploring their
limits through interaction could bring new perspectives in designing
interactions.

Finally, beyond features and principles, there is a new tendency to
switch to more global views, from products to experience. Fro features to
experience qualitie Swgren, 2009), from ease of use to enjoyment of the
experiencéJ. P. Djajadiningrat, Gaver, & Frens, 2000) These approaches
look at the human as a wholend study subjectivityof relations between
products andpersons Oproducts should be personal pathways that allow
individuals to find and create treir own experiences@Hummels, Ross, &
Overbeeke, 2003)

2.1.3 Conclusion of the first part

In 2004 Don Norman is invited to introduce a special section on
beauty in HCI (D. A. Norman, 2004b) . He starts this introduction by
showing the differences of perspectives between art historiansO view on
aestheticsand psychologistsO view on the subject. One culture is that of
humanity and literatureDart historians, the other is the culture of science
psychology. Norman underlines the necessity of both and their richest for
each other, if only the communication gp could be traversed.

As it is also shown in this chapter, psychological perspectivefocus
on objective methodsto grasp knowledge on how people perceive beauty.
(Leder et al., 2004) develops an information -processing modgl five
stages, Norman suggestthree levels of perceiving beautyiscera)
behaviouraland reflective(D. A. Norman, 2004a) . Research in design,
based on thesenodels, aims to understand aesthetics of products
Understanding the influence and role ofaesthetic features and principles
(Hekkert, 2006) , how to evaluate and generate the Kansei of a product
in its early phases (Bouchard, Mantelet, et al., 2009; Nagamachi, 2002)
are first approaches to link usersO aesthetic preferences with products
properties. Furtheron, the relationship betweerbeauty and usability
(D. A. Norman, 2004a; N Tractinsky et al., 2000) and betweenbeauty,
goodness and usability (Hassenzahl, 2008)show the importance of
aesthetics in shaping users attitudes and behaviour with interactive
products in general(Lavie & Tractinsky, 2004).
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The interest of HCI community in aesthetics opens new ways of
seeing aesthetics beyond beautiPoetic, expressive, magidaderactionsand
interactivity attributes (Lim et al., 2011) develop a language of
aesthetics for interactive products and systems.

However, even if these studiesonnect usersO preferences with design
attributes, they are mostlyseenrational decisions coming from an
information processingmodel rather than properties coming from human !

experience(N Tractinsky et al., 2000). Sometimesease of usaay just as

Figure 39 The Void by Yves

often lead to frustrating experiences as it does tgood usability(T. Klein, 1958 (photo ©
Djajadiningrat et al., 2007). The idea & also underlined by Hassenzahl: Archives Yves Klein)In this

Oexperience emerge from a variety of aspects, many of them beyond the
control of design... some outstanding experiences mayme without
careful craftingd (Hassenzahl & Carroll, 2010). The challenge for design

OemptyO exposition Yves Klein
paints the walls in white and
prepares for the guests
cocktails having the color

research is related to the tension betwedmeing rigorous and using people came to sede Klein
scientific knowledge to predict the impa ct of the design intention , and  Pleu Experience comes in

the openness for subjectivity to the mysterious Ohuman motivation...

new forms and situations and
design has to be prepared to

tied to subconscious instincts, perceptions and influencesO (Kimberly Elam ynderstand and craft this
in (Lidwell et al., 2010)). The next chapter focuses on more holistic and concept properly.
subjective framework of experience and the aesthetics of living an

experience.

Synthesis of Section 142.1 in Figure 26):

AESTHETICS,

FROM ART TO

NORMATIVE /
JUDGEMENTAL

\)
st
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Information processing model s of art appreciation give a
detailed understanding on how araesthetic judgement is
created.

Aesthetic features and principles of objects, studied from
both visual and formal progrtiesto attributes of interactionare
important elements to take into consideration when studying
Aesthetics.Beauty and usability are tight connected
Interactivity attributes offer a language to describe aesthetics
interaction and their use enricheproducts.

This knowledge consolidates a workn-progresscorpus of
knowledge on Aesthetics. Consequently as designers we have
be aware of this corpus of knowledge, but in the same time to
play with its limits and explore new laws that sometimes are
violations of basic principles.

A more global view on the subject could enlarge and
contextualize aesthetics as a characteristic of living
experiences
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2.2 Aesthetic experiences or the aesthetic of
living an Experience

2.2.1 Living an experience

The first part of this section presents an overview of what means an
aesthetic object. Due to its features and principles studied by psyclagy
and translated to desigrthe aesthetic appreciation is a response to an
aesthetic stimulus This corresponds to the vision proposed bgxternalist
theoriegsecond half of twentieth century). In the same period, the
internalist theoriepromote the qualities ofthe experience(Shelley, 2009)
I nternalist theories- particularly John Dewey's (1934) and Monroe
Beardsley's (1958) predominatethe first part of the twentieth century.
These theoriedook at the experienceof people rather than at the beauty
of an objectBseeFigure 40. In this case an object is aesthetic the
experiencéived with that objechas an aesthetic character.

Figure 40 Two different perspectives of looking at Aesthetics) Externalists describe an
aesthetic object due to the beauty of the features (photo of Mona Lisa]) Internalists
that look at the expeiential character of the felt experience of the person (People looking
at Mona Lisa- photo © J.P. Panter)

Hassenzahl is alstalking about a similar distinction in design. He
separates theormative and judgementapproaches from theexperiential
approach The first two focus on particular descriptive attributeso study
what is judged to be beautiful or not. The experiential approach usesan
all-embracing, holisticapproach to studyaesthetic experiences
(Hassenzahl, 2008) This perspective, which preserves the complexity and
richnes®f living an aesthetic experience, is built on th@ragmati c
philosophy of John Dewey.

Dewey describes the elements that amixed together in order to
createan Experience. An Experience is Oa wholeO, a story, a history that
has its own plot,inception, movement, time and unrepeated and
individualizing quality. It is selfsufficiency and singular, a special and
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extra-ordinary interaction between livingcreatures and their environment
(Dewey, 1934).

In psychology there are different names that refer to concepts similar
to what Dewey describe as an Experience (with a capital E). Maslow
studies thePeak experience OecstasiesO or GirandentO experiences.
They are profound and shaking integrated and unifiedituations. During a
peak experience the@erson experiences the world in a detached, egoless,
selfjustified moment. The consciousness of time and spacésdppears and
the personsfeel a loss of fear, anxiety (Maslow, 1964).

The Optimal experience or Flow experience (Csikszentmihalyi,
1997, 1998, 2008) characteristics are similar to MaslowOs description of
peak experiences. Flow experiences aetotelic moment®worthwhile in
themselves, usually encounteredhile doing an activty. The person
feeling Flow, experience an equilibrated dose of boredom ad anxiety.
This state appears from the involvementf clear goals and immediate
feedback.The person feels in control in that particular activity, but she has
no awareness of time.

Figure 41 Sophie Calle's
Last time first time exposition
- To See the Seaoject,
where the artist brought
people for the first time to
see the sea and filmed their
reaction. (Photo © Gallery
Perrotin)

One of the major differences betweerPeak experience, Flow experience

and (DeweyOs[Experiencas that the first two arestudied as momentary
momentswhereas he last one is developingver time. This might be
explainedby the disciplinesstudying such situations. Psychology takes a
significant state of mind and analysst deeply. Philosophy shows a global
view on the phenomenon. In order to give our definition on the concept
we focus onseveral aspects that we find centridr the concept of
Experience

Firstly, a common characteristic of all these experiencisthe fact that
they bring in atransformation of the person involved in the interaction.
Further on, being conscious of the fact that something changes or is
transformed during the interaction is also requird for the success of an
experience. The fact that the situatin is memorable due to its uniqueness
is also important (sedrigure 41, Figure 42 for representations of people
manifesting transformative and memorable experiences).

Using the Deweyan perspective on theoncept and the observations
that we gathered from the other theories on Peak experiences and Flow
experiences, we propose the following definition:

An Experience is an extra-ordinary situation developed over time
that modifies human being in a conscious and unique way.
Memorability and transformation are ways to understand the success
of the Experience.
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Figure 42 Photo taken by
photographer Jack Bradley
that shows the moment that
Harold Whittles hears for the
first time after being fitted
with a hearing aid.
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In addition to these philosophical and psychological perspectives, the
concept of experiencas alsoinvestigatedfor its economic and socie
cultural impact. (Pine & Gilmore, 1998) arguethat capital enters a new
stage of production the experience econontyxperience economy is not
about products or services butabout experiences. As Pine and Gilmore
suggests, designing memorable experiergis about designing meaning,
time and activitiesjust as a trip to the magical kingdom of Disney land.
Moreover Blythe et al. citing Slavoj Zizek,argues that products are no
longer valuable for their functional or even symbolic value, but for their
support to bring customersO true seommodities are no longer a
supplements to our Oauthentic life they are themselves constitutes of
authentic lifeO (Zizek, 2009) in (Blythe, Hassenzahl, & Law, 2009)). The
following part draws an overview on how design research understands the
concept of experience and aesthetic experience through theoretical
frameworks and methods.

2.2.2 The objective side of subjective experiences in

Design Research

There is definitely a challenge within the design community to
understand what are the Oingredients' or qualities to take into
consideration in order to understand what makea good product
experience. In this part of this section we show the great interest of the
design community in studying experience with products. We present a
rather objective side of understanding subjectivity of product experiences
through two perspectives coming from product degjn, human-computer
interaction and psychology: Product experiena@d User experiencélmost
all frameworks describedurther on are descriptive and evaluative and
representmodetbased UX research cantipat use mostly quantitative
methods to evaluate useexperience(E. Law, 2011).

2.2.2.1 Product Experience Dan approach from industrial
design

In 2008, Paul Hekkert and Hendrik Schiffertein edited Product
Experience. They define the field of Product Experience as Othe research
area that develops an understanding of peopleOs subjective experiences that
result from interacting with productsO(Hekkert & Leder, 2008) . In order
to study people experiences with products, they study blocks of human
product interaction and they divide the subjective experience into three
kind of experiences: theAesthetic Experience Ghe awareness of the
psychological effects elicited by the interactioh wiproduct, including the
degree to which our senses are stimufatdseMeaning Experience Ghe
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meanings and values we attach to the proddaind theEmotional
Experience Ghe feeling and emotion that are elicited@ekkert & Leder,
2008).

Figure 43 represens a view onthe interactionbetweena persorand
an artefact. (Locher, Overbeeke, & Wensveen, 2010yepresentthe
structures and the factors that contribute to an aesthetic experience with
artefacts.They describe how the internal and externahuman attributes-
memory, cognition and affect are mixed and depended on the artefact
characteristics and contextin the experience of a product there is a
continuous,dynamic, bottoraup and top-down interaction between the form,
functionality of the artefact and the sensemyotor-perceptual system and
userOs cognitive structuBeven if this framework is one of the most detailed
frameworks that describe ainteraction between a person and an artefact,
its complexity makes its adaptation as a generativarhework almost
impossible. It gives a solid base and an objective view of the whole system,
but no guides to how craft an aesthetic experience.

Figure 43 A framework of the Aesthetic ExperiencéLocher et al., 2010)

For example(Desmet & Hekkert, 2007) state that in order to craft an
aesthetic experience, designers should focus on aesthetiegsure and
disregard aesthetics displeasuvtore recently (Fokkinga & Desmet, 2012)
show how negative emotionare used in the design process to enrich
experiences with products. This new direction on products experience
goes further the study ofsensory pleasudescribed by Desmet & Hekkert
to more complex experiences and products

From a more general point of view, Law et al. argues that Product
Experience approach has a narr@wscope thanUser Experience: not all
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objects are commercial products. Additionally product experience cannot
be seen in isolationpne product experience influences anotherams
therefore the context,other experiencedgth similar products and thebrand
experiencare mandatory(E. L. Law, Leicester, & Hassenzahl, 2009)

Other researchers argue that in order to study experiences one has to have
a larger view on the system presented iRigure 43 and to examine

relations betweenfunction and expressiomediated bystructure, rather

than function and structure (Cupchik & Hilscher, 2008) . In addition the
aesthetic experience in product experience framework is situated within the
first level of perception that Norman proposes, i.evisceral (Desmet &
Hekkert, 2007) . User Experience frameworks go beyond this level to

more abstract knowledge and more complex cognitive paesses.

2.2.2.2 User Experience Design b an approach from Human -
Computer Interaction

User Experience concept (UX) becomes in théast five years the most
discussed topic in design research community. lorder to show the
complexity of this conceptwe organise his section intofour parts.
Approach showsthe transition that User Experience bringin design and
HCI community. UX definitions and statements clarify notions
validated by the UX community. UX over time givesa central direction of
studying the temporaldimension of this concept Finally UX
measurability draws an upto-day overview of the methods used to
evaluateexperiences

Approach: Nowadays,studying the concept of User Experiencen the
field of Human-Computer Interaction (HCI) is a core preoccupation. The
term User Experience is introduced by Don Norman in the 1990%and it
is followed by rapid adoption in the software and web industryE. Law,
2011). Last year, the biggest conference in HCI community, CHI2012,
had the globaltheme User Experience

The importance of this topic is this community underlines the
transition from a cognitive approach in which usability, user cognition and
user performanceere the key guidelines, to &JX approach that is guided
by affect, values, sensations, pleasure, surprise, meaning, beauty, value of
interactions, hedonic, aesthe(i(Cupchik & Hilscher, 2008) , (E. L. Law et
al., 2009), (Hassenzahl & Tractinsky, 2006) (Ludden, 2008), (Blythe,
Wright, McCarthy, & Bertelsen, 2006)) (seeFigure 44).

The new paradigm in HCI might be simply understood using Blythe
et al. example: Otaking a shower cleaBefficiently - a Oshower experienceQ
promises something moreE This highlights emotion, universal need

4 According to Peter Merholz, it can be traced back to 1985 in an Infoworld magazine
article authored by Roy Nierenberg (www.adaptivepath.com/ideas/the earliestuse of-user
experienceaswe-now-think -of-it)
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fulfilment and sensiality much more than the more Opractical® world of
products and services(Blythe et al., 2009).

COGNITIVE UX
APPROACH APPROACH

usability, user elciency, emotion, a"ect, beauty, values,
user performance, optimize pleasure, surprise, hedonic
operations, during usage, quality, enjoyment, fun,

elcient decisions, study of amazement, relatedness,
informational needs, semantic connectedness, meaning, value
information, goal / task oriented, of interaction, aesthetic
a"ordance. experience.

The more fluid the process of The more personal, need and
engagement, the more motivation based the process
memorable a design object is of interaction, the more

as useful tool. memorable the experience.

Figure 44 UX - the new paradigm in HCI research

But what are the definitions that design community brings to the
elucidation of UX concept. Allaboutux.org website presents 27
definitions but we lack of a consensual definition of UX.

UX definitions and statements: A recent paper on the subject
gathersviews on UX from 275 researchers and practitionerée. L. Law et
al., 2009). Theseexperts come mainly from HCI, psychology and
technology area and less from design community. Threinterests in UX are
mostly three: to design better productt)X per-se,and to make people
happier. The secondnotivation, UX per-seis related to the subject
originality and theintriguing nature of this conceptwithin this
community.

(E. L. Law et al., 2009) study proposes five definitions for UX
concept. Among these five definitions, one isiighly chosenby UX experts
- the definition given by Hassenzahl and Tractinsky in 2006:

UX is a consequence of a userOs internal state (predispositions,
expectations, needs, motivation, mood, etc.) the characteristics of the
designed system (e.g. complexity, purpose, usability, functionality,
etc.) and the context (or the environment) within which the
interaction occurs (e.g. organisational/social setting , meaningfulness
of the activity, voluntariness of use, etc.) . (Hassenzahl & Tractinsky,
2006).

Other observationsrelated to UX are dressed within Law et al paper.
The notion of reflection seems important for how experience is
memorized Future UX is influenced by how experience is recalled. The
reflexivity of felt experience is also emphasize {McCarthy & Wright,
2007). The authors argue that in order to study experiences, Owe have to
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inquire from the subject what the activity felt like as felt experience, (and
this) entails reflection,after the eventon the personal meaning of the
experienceO(McCarthy & Wright, 2007), p.15 ).

Secondly,Lim et al. stress the importance and the force cfocial
practices to influence personal experiences, but they position their
research Oonly an individual can have feelings and experiendésfly,
regarding the experienced OobjectO, Lawal. establish the area of UX as
the interaction with user interface®i.e. products, objects, systems and
servicedn this paper we name all these entities atesign situations .

Nevertheless the dynamic aspect of the experience, é@golution over
time, is missing from this definition. The next part presents how
experience changes over time within different temporal phases. These
phases are central to understand how becomes memorable. Recently,
different studies coming fromMemory Theory are adapted to design to
understand the temporal flow of experience and the difference between
experiencing and thinking about an experiencedituation.

UX over time : The temporality of anexperienceis firstly describel in
a white paper on UXin 2011. There are sevel temporal aspectas
following: anticipated UX , momentary UX, episodic and cumulative
(Roto, Law, Vermeeren, & Hoonhout, 2011) . Hassenzahtalks about
micro, meso, macrexperimentation time (Hassenzahl & Carroll, 2010)!
and Karapanos et al. separatéso temporal levels of the experiencethe
anticipated experiencand the actual experienceith a product. The
relation between a person and a product evolves in these experiential states
Panticipation, orientation and in corporationbFigure 45 (Karapanos,
Zimmerman, Forlizzi, & Martens, 2009).

Figure 45 Temporality of experience in three phases that increaskamiliarity,
functional dependency and emotional attachme®rientation, Incor poration
& | dentification (Karapanoset al, 2009).
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These studies and alscecent knowledge coming from cognitive
psychology conducted by Daniel Kahneman raise challenging questions.
Kahneman stateshat people have two selves that are engaged when living
expeiiences experience sdfivhat one feels during theexperiencebon live
experience) andnemory selfwhat one remembers from an experience).
These two selves influence the overall experience anth®elimination of
memories greatly reduces the value of thexperience((Kahneman, 2011),
p.389). This researchalsoshows that there exist anemory- experience gap
Di.e. the discrepancy between the average of experienced emotions and
the overall evaluation of the experiencéMiron -Shdz, Stone, &
Kahneman, 2009)

In design research, Forlizzi & Ford suggest the concepgxperience as
story Besides the concept oéxperiencéa series of activities composing a
routine) and an experiencegdefined as in(Dewey, 1934)), experience as a
story is related to how people remember and share experiencstories are
Ovehicles that we use to condense and remember experiences, and to
communicate them in a variety of situations to certain audienc@§Forlizzi
& Ford, 2000) - Figure 46.

EXPERIENCE AN EXPERIENCE EXPERIENCE AS ST

cognitive narrative

meaning
R

sub-consciousness storytelling

Figure 46 An initial framework of experience (from Forlizzi & Ford, 2000)

The relation between memory and expeeince is complex. Only by
being aware of the present momenand saying thatit will never be
forgotten changes the character of the moment and Oa setinsciously
memorable experience gains a weight and a significance that it would not
otherwise haveO(Kahneman, 2011), p.389).

Therefore consciousness, awarenessnd reflection are key factors to
live and reliveexperiences. These factors also influence future situations
Maybe design could also teach usow to experiencbow to look at certain
products in order to experience something rich anadnemorable.
Additionally, how the experience is developed between moment direct
interaction and indirect use(like reflection)? How to describe a subjective
experience over time and what is the role of preparation, anticipation to
create a memorable exgrience?These are open questions for the moment
for the design research community.
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UX measurability : Regarding the measurability of UX, different

papers underlinethe acute necessityo createreliable quantitative and
qualitative methods(Bargasavila & Hornb¥k, 2011; E. Law, 2011; Roto

et al., 2011). Further on we present severatatementscoming from these
papersand a synthesis of the course okl ser Experience Evaluation Methods
BWhich method to us¢Roto, Vermeeren, VSSnSneNainio-Mattila, Law,

& Obrist, 2013) attended at CHI 2013 conference

1.

There isno general method to measure UKiethods and evaluation are
strongly context and purpose dependandl one has to take in
consideration theexperiential qualitiesat which the system is target
(Roto et al., 2011);

A combination of methods is recommend&tangulation method) Bfor
example momentto-moment measurement and a postest
guestionnaire(Roto et al., 2013);

UX evaluations for academia and industry are different. The focus of
academia is taunderstand the phenomenonto create andvalidate
methods, to design wellplanned studies, and to create knowledge and
skilled researchersThe focus ofindustry isto prove product UX to
management to use costefficient methods,to plan small evaluations
and test real life contextslUX evaluation is often outsourced. For both
environmentsevaluation is also a tool for psuasion(E. Law, 2011,

Roto et al., 2013);

The UX methods areless useful tha their usability counterparts to
give diagnostics and solve problem@&. Law, 2011). A threshold level
of usability is required for positiveUX, but furthermore UX methods
are more diverse than counting number of gors, time to learn, and
time to complete a task-usability criteria by (Butler, 1996).

With these statements in mind, there are different attributes that could

help us organizethe UX methods for a specific evaluation. Tablel shows
how to use UX methods over time within three groups: moment, episodic
and long-term studies.

Table 4 Methods for different periods of experience (adapted fronfKarapanos et al., 2012; Roto et al., 2013)

MOMENT EPISOD LONG -TERM

Observation Observation Cross-sectional approaches (analyse on

Facial, body, vocal expressions (e.g Experience think aloud different levels of perspective);

smile, lean back, sigh)

Psychophysiological measurements Self-re_porting _ Prg-post approqchgs (studies at 2 points

Muscle, pupil, heart, skin, reactions Expene_nce amp_llng method (ESM), in t_|me) & Long!tudmal approaches

detected with sensors AttrakDiff, In_terwews, Day (m|cro-p(_erspect|veDan hour; mese
Reconstruction Method (DRM) perspectivebe.g. 5 weeks, macre

Self-reporting

Verbal: PANAS, Affect Grid;

Non-verbal: EmotionSlider,
EmocCards, PrEmo;

perspectivebyears of use)

!

Retrospective reconstruction

DRM (tool iScale), Critical Incident
Technigue (tool CORPUS), Laddering,

!
!
!
!
!
! Repertory Grid Technique.
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Among the methods presented in this tablethe long -term
evaluation is the new challenge for the design community B Othe gold
standard in studying changes in usersO behawviand experience over
timeQKarapanos, Martens, & Hassenzahl, 2010)According to Karapanos
et al. there are two reasons for this type of studiea:prolongation of
products warrantieghat increases the number of returns under the claim
that products do not satisfy usersO needs, and 8teft from products to
experience that increses the suppddr a prolonged use with products
(Karapanos, Martens, & Hassenzahl, 2012)

Yet the laborious procedures and methods of longitudinal studies
show the complexity of this topic. An alternative isretrospective
elicitation from memory theory that is proposed first by(Kahneman,
Krueger, Schwarz, & Stone, 2004)b Day Reconstruction Method
(DRM) as an alternative tdexperience Sampling Method (ESM)
created by Larson and Csikszentmihalyi.

The initial need of ESM come form the observation thatpeopé are
unable to provide accurate retrospective information their daily
behaviour and experience. ierefore ESM does not depend on memory
recall (Csikszentmihalyi & Larson, 1987). An alternative to ESM iDRM
- a retrospective/offline method that asks respondents to reconstruct the
previous day by completinga structured selfadministered questionnaire.
The information is written in a diary and regroupsfeelings, activities and
circumnutates(Kahneman et al., 2004) Regardingthe critique that people
are unable to remember situations in an accurate way, in the context of
design researctsuch accuracy seems less important: Owhat we remember
might be different from what we experenced; however, as long as these
memories are consistent over multiple recalls, they provide valuable
informationO (Karapanos et al., 2012).

In order to analyse dataand to describe the temporality of experience
(Karapanos et al., 2009)use DRM and gather482 narratives from 6
individuals during 5 weeks of preuse and use. They use(Strauss &

Corbin, 1998) Grounded theory for a qualitative analysis of the
narratives.We presented and discussed the results of this study before (see

Figure 45)' Figure 47 iScaletool by
In a recentstudy, researchers change the temporality of the recalh | (Karapanos et a).2012) !
. .. ~ . . . Top, the constructive iScal®
order to increase participantsO effectiveness in reconstructingroduct g
. ) . » the participants are asked to
experiencesa graphing approach is proposed witliScale tool (Karapanos recount details once the line
et al., 2010, 2012). iScale(Figure 47) measursthe usefulness, easfuse is drawn; Bottom, the value

and innovativenessf a product. The tool has two versionsT he account iScal®the
participants draw the pattern

constructive iScaleimposes a chronological ordar the reconstruction of of all the experience and then
experiencesThis approachincreass the contextual cues and the affect. enter into details for each
The value-account iScalestarts with anoverview of thaffect changever segment.
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time. Then using the general shapef the recall, more details are provide
for significant situations. (Karapanos et al, 2012) shovthat the
constructive iScale provided better assistance than the value -account
iScale tool in the reconstruction proce ss on and contextual cues. This
information is extremely valuable for the study of longterm experiences.
It changes the perspective of longitudinal studiem which data have to be
raised along the process to studies that focus on waygsremember an
experience.

Longitudinal studies can be replaced by retrospective elicitation
in product experience, and doing this in a chronological order,
triggers both information and affect information from the
participants. For this direction , memory theory is central .

Regarding the UX attributes, (Karapanos et al, 2012) study proposes
three parameters to characterize the user experiencsefulnesshe easyof-
useand theinnovativenessf a product. Other researchers look at other
variables and tools to charactere UX like Affect & Emotion, Enjoyment,
Fun, Aesthetics & Appeal, Hedonic quality, Engagement & Flow,
Motivation, Enchantment, Frustrationas shown in(Bargasavila &
Hornb¥.k, 2011). The techniques used are mainlgcalebased quantitative
techniques. The products analysed are generally art projects, websites
appealing, imagined products, interactive gamg8argasavila & Hornb¥:k,
2011) etc. (E. Law, 2011) regroups different UX qualities and methods
and make a critical analyses of empiricdlslies proposes byBargasavila
& Hornb¥k, 2011) that we present inTable 5.

Table 5 Measures of UX attributes (adapted from(E. Law, 2011) and (Bargasavila &
Hornb¥k, 2011))

UX attribut es Example of methods & tools
Generic UX Interviews on the overall experience; use collage to
express UX;
Affect SelfAssessment Manikif{SAM);
. Heart rate, Eyetracking, PrEmo, Differential
Emotion

Emotion Scale

Fun Play categories; Coding on Ofun®

Appealingness, Attractiveness, Visual aesthetics of

Aesthetics . :

web sites using scales
Hedonic AttrakDiff
Flow Flow State Scale (FSS)

These findings, both quantitative and qualitative, represent a valuable
overview of UX dimensions and evaluation methodsMoreover it has been
underlined that better results might be obtained using mixeemethods for
empirical triangulation (E. Law, 2011; Roto et al., 2013). However few of
these methods are tested ineal settingsThey are generally coming from
psychology for in-situ studies. Or in-situ environments are fictitious; they
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cannot simulate real settings and projects in wbih User Experience is
created.Therefore testing these methods in real situations seems to be
a must for the understanding of the User Experience concept.

Regardingthe evaluation of the aesthetic experience, these methods
are still normative and judgemental and correspond to the conceptual
frameworks presented in the first part of the thesis. Within the UX
evabiation methods, the measurement of aesthetics rests in the field of
visual aesthetics of webpages (Lavie & Tractinsky, 2004) uses a five
items scale to measurelassical aesthetid@orderly and clear design, and
expressive aesthetibsreativity and originality by breaking design
conventions, for web pages. (Lindgaard, Fernandes, Dudek, & Brown,
2006) suggests that web designers have abob®ms to make a good first
impression(Noam Tractinsky, Cokhavi, Kirschenbaum, & Sharfi, 2006)

confirms that the immediate aesthetic impressions of web pages are formed

quickly and are remarkably consistent. For their study they use
attractivenessatings of webpage and they conclude that visual aesthetics
plays an important role in usersO evaluations of the IT artefacts.

Beyond the visual aesthetics and appearance, qualitative methods
studying aesthetics and aesthetic experience come from tbesignbased
UX reseach camp(E. Law, 2011). Frameworks from this community are
generallylooking at experience as a whole.They take into account a
global richness of the experience that may be absent from quantitative
measures(Swallow, Blythe, & Wright, 2005) argues that quantitative
approaches Omay be useful for experimental analysis but they can miss
some of the insights available in accounts that resist such reduction". The
holistic qualitative community is using philosophical theories, design
artefacts and case studies to undéasd how complex concepts like
imagination, daydreaming, ludic interactions, trust, complicated pleasures
influence the user experience.

With these in mind we conclude this part with several observations:

I There is a growing interest in evaluating expénce with products
and the recent advancement coming fronpsychology on memory theory
are fundamentally improving design research;

I The temporality of experience seems to be a key in aetidating
the quality of the UX. However this concept is generally stdied in lab
experiments and not inreal life situations .

I The quantitative methods on aesthetics andesthetic experience
regard the aesthetic experience only in a narrow field BDi.e. aesthetics of
web pages etc.

I Moreover there is a lack of knowledgén how an aesthetic
experience is evolving over time.
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Memorability and transformative situations are definitely challenges in
studying what makes a good experience. As Blythe et al. suggested:
OExperience ties togethemotivation, action, emotion and senseaking E
Experiences will be remembered and communicated; imagined
experiences are the ultimate drivers of our actiong8lythe et al., 2009).

In the same time more global approacheare needed to grasp the
subjectivity and complexity of undersanding, describing and generating
aesthetic experience

2.2.3 Holistic perspectives on Experience and
Aesthetic Experience in Design

In this part we present thedesignbased UX research cangs(E. Law,
2011) describes the researchers proposing qualitative studies on
experience. The holistic ideas and theories coming from phenomenology
and philosophy Ooffer a valuable counterpoint to sequential cognitive
models of the creation and appreciation of design products@upchik &
Hilscher, 2008). If cognitive approach looks at ease of use and how the
easeef-use produces automatic processddX approach looks at values,
affect, emotions to study the experience with design situationthe
holistic approach or experience design, is inversely related automaticity
and unconsciousness. Experience desigmabout contemplation or
awarenessf the design object itself, and of the actiongnvolved in
utilizing it. It is an active involvementhat triggers Gmaginative openness
to novelty and fantasyO andonnectednessth the design product that is
manifeged in critical episode§Cupchik & Hilscher, 2008).

Using Dewey and Shustermartheoretical frameworks for
understanding the aesthetic aspects of an experience, this part shofes
encounter between pragmatighilosophy and design. It is within this
space that the aesthetic experiee finally appears Figure 48. But what
are the elements ofin aestheticexperience developed in this space?

Shusterman describes the aesthetic experience as a mixture of Obodily
sensation and an intellectual challenge ... comated to context, use and
instrumentality ... prolonged beyond the immediate experienceO
(Shusterman, 2000)!. In order to explore these concepts in design,
(Petersen, Iversen, & Krogh, 2004)coined the concept of pragmatic
aestheticsin interaction design Their framework consists in three aspects:
socialeultural aspects, instrumentality of the experierazed mind & body
interaction. Like other researchers (Dunne, 2008}hat talk about the
aesthetics of use rather than the aesthetic of the appeafaieesen et al.
emphasize the fact that designing for aesthetic experiences invites people
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to actively participatein creating sense and meaning. This approach is
similar to reflective beauty, an intellectually driven process (Norman in
(Blythe & Hassenzahl,2004)!) that differs from thebehavioural
(perceptually driven) andvisceral(expectation driven).

Figure 48 The holistic view on Experience and Aesthetic Experience

Besides these features, pragmatisemerges in the Oconstruction of
relations between artefact and viewer, subject and object, user and toolO
(Wright & Mccarthy, 2008). Therefore an aesthetic experience connects
action, meaning and settings as a whaol&ollowing this perspective we
explainthis conceptfollowing (McCarthy & Wright, 2007) definition:

In aesthetic experience, the lively integration of means and ends,
meaning and movement, involving all our sensory and intellectual
faculties is emotionally satisfying and fulfilling. Each  act relates
meaningfully to the total action and is felt by the experiencer to have
a unity or a wholeness that is fulfilling . ((McCarthy & Wright, 2007),
p.58)

According (Wright & Mccarthy, 2008) there arefour thre adsthat
characterise the meaning creationcompositional, sensual, emotional, and
spatiatemporaland these threads are evolving dynamically withisix
processes Moreover they also suggest five sensibilities for enchantment
to underpin an empathic degjn process. We synthetize these elements in
Figure 49.

Aesthetic Experience & Innovation culture 7
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Figure 49 Aesthetic Experience sensibilities, processes & elemebta synthesis ofWright
& Mccarthy, 2008) pragmatist framework

Regarding Wright & McCarthy framework we have two observations.
Firstly, there has been clearly stated within the pragmatic theory that
aesthetic experience is dynamic, that it evolves over time and that it goes
beyond immediacf{Shusterman, 2000). However there is no connection
between the processegresented inFigure 49 and the temporality of the
experience As we show in the previous section?.2.2.2) findings coming
from memory theory could give hints in understandingthe order of the
processesand their interference. For examplehe four temporal phases
that describe howan experience evolve over time Anticipation,
Orientation, Incorporation & ldentification (Karapanos et al., 2009) are
similar with Wright & McCarthy six processes An integration of both
frameworkscould better consolidatethe holistic perspective.

Secondly, we a&o challenge the four elements proposed biVright &
Mccarthy, 2008) and we propose three concepts: narratives, mind &
body interaction and discourse. For example thecompositional thread
that refers to how people make sense of the relationships between the parts
and the whole of an encounter, we propos another concept:narrative .
In a recent paper on Experience Design, Hassenzahl discusses the qualities
of a good experience with products. He talks about théhilips WakeUp
Light that has the power to 'transcend its encasing'due to the fact that it
creates meaning, a story that emerges Ofrom the dialogue of a person with
her or his world through actionQHassenzahl, 2013) Therefore the
experience is not only sense making, but alsm imagination exerciseseen
as a dialoge between the person and the object. Dunne is talking about
the purpose of design to imagine possible and impossible futures ata

Figure 50 Object for seeing extend people®s midough aesthetic interaction(Dunne, 2008).

the world in detailbusage of . . .
the objecby Philippe Figure 50 shows how Philippe Ramette suggests a narrative through

Ramette (1990) an image and a title. As he suggests OitOs not the object thatOs important,
itOs the idea of a possible future use aedpecially what that use is going to
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entail in terms of transformation§’. Following the same train of thoughts
(Petersen, Iversen, & Krogh, 2004)argue that aesthetic inteaction is not
about conveying meaning and direction through uniform models; it is
about Qriggering imagination, it is thought-provoking and encourages
people to think differentlyO.

(Wang, 2009), for example, propose objects that show habits we are
too ashamed to admit or illustrate irrational fears or anxieties we suffer
from like a weighing machne that is telling OOwhite lies€i@ure 52). The Figure 52 White Lies(\Wang,
further back you stand on the scale, the lighter you become. The user can  2009)
gradually move closer and closer to realitylhese examples show how
design situations open a space forigstussionand encourages people to
image new life scenarios. As characters of these scenarios objects become
meaningful in people lives, triggers of rich and personal experiences.

To conclude on this aspectwe give a definition to the narrative
dimension as following:

The narrative quality transports the user towards a space that I
elicit the imagination and that is connected to the userOs imaginary. It
is within this intersection between userOs imagination and imaginary

. . . . by HaYeon Yoothat
where meaning and stories are born and where subjectivity and translates the basic functions

appropriation have a potential to be developed . of a remote control into
playful interactions.
www.hayeonyoo.com

Figure 51 Origami interface

Furthermore, to the sensual threadve propose the term used by
(Petersen et al., 2004) mind & body interaction. The sensual threads
concerned with our sensory, bodily engagement with a situatiorit refers
more to how senses are excited in a specific moment without any
intellectual challenge. However we showed before that within the
pragmatic perspectivehe bodily sensaticend theintellectual exercisare
inseparable In Figure 51 we showan example of design in which
interaction activatedudic activities. HaYeon YooOsemote-control
investigate curiosity, exploration and reflectiorwhile playing with the
origami interface Then, mind and body are mixed for playful and
engaging experienced-ollowing Petersen et al. proposition, we settl¢he
followin g definition:

The capacity of human beings to interact and create knowledge
with the world through their bodies and senses . I

Figure 53 Informative Art
Finally we also challenge thespatiotemporalthread. We argue that (HallnSs & Redstrsm,

experience can also be described, understood, transmitted and 2001).

® Citation in the catalogue of the exposition Philippe Rammette (¥ppas Gallery):
http://xippas.com/en/i/artiste/philippe_ramette
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Figure 54 Tyrant alarm
clock (Wang, 2009).

encapsulated in a rational discours&herefore we propose the term
discourseo grasp all theobjective facts and propertiesthe experience.
The object descriptionand it contextualization might belong to this
dimension. The awareness of discourse alents is important for the
comprehension of how an object integrates our life and opens a space for
dialogue and appropriation. With theirconcept Slow technolog¥iallna!s
and Redstrdm present 'Informative art', an application that 'amplifies' the
object by presenting information on the context (HallnSs & Redstrsm,
2001). Figure 53 show several screens that do not have a decorative role.
They enable visitors to get a clue on the place and the activities of people
living or working in that specific room. Preserting such information could
create a potential for a better understandig and resonance with the object
and might reinforce the narrative potential of the experience.
Consequently we present our definition on this third element of the
aesthetic experience:

The discourse elements are the objective facts and properties of
the experience within an object, a service or a socio -material situation .

Finally the emotional threadefers to Ojudgments that ascribe to other
people and things an importance with rgsect to our (or their) needs and
desiresQWright & Mccarthy, 2008) . However the authors do not
describe the typology ofemotions related to aesthetic experienseFrom
the psychological point of view(Csikszentmihalyi & Robinson, 1991)
show that during an aesthetic experience delight, joy, aagpears.

Other researchers likFokkinga & Desmet, 2012) show how negative
emotionscould enrich an experience. Another design object bWang,
2009) is the OTyrantQ Figure 54, an alarm clock that randomly shuffles
through the contact list of one mobile and force the person to get up. The
interest on such complex emotions is ab claimed by (Dunne & Raby,
2001) that stress the importance of creating design situations that explore
complicated pleasures like loneliness, deception, paranoia, hopelessness, and
lust to bring awareness of technology experience. Other researchers like
(W. Gaver et al., 2007)chooseambiguity to create rich and engaging
experiences

In this subsection, we identify that a holistic approach is suitable to
study aesthetic experiences. We also settle fardefinition and explained
the structure of an aesthetic experiendato four dimensions: narrative,
body & mind interaction, discouse elemenend emotionsHowever among
all studies in design research few of them proposemeasurement tool for
observing and describingsuch a complex concept. Such a tool impliethe
characterization of the states of mind of @ersonliving an aesthett
experience. The next section aims to creagich a theoretical tool. In the
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same way as Flow Experience is presented anéasured in
(Csikszentmihalyi, 2008), we found different sources thatan be
operationalized into a theoretical evaluation toolér observing and
describing aesthetic experience.

2.2.4 Creating a theoretical tool to observe and
describe Aesthetic Experiences

The products we design are only a small part of this; they can be
triggers for an experience, they may influence or even alter experiences,
but they are not experiences themselves. The experience is created
elsewhere- at a place beyond designersO complete control.

Now with Added Experience? BM. Blythe, M. Hassenzahl, E. Law
(2009)

For Csikszentmihalyi & Robinson, the aesthetic ggerience occurs
when information coming froman artwork interacts with information
already stored in the viewerOs minidis within this conjunction that the
fusion process begins and that the person experiences Oa sudden
expansion, a recombination, or edering of previously accumulated
information and emotional consequences@Csikszentmihalyi & Robinson,
1991).

Within this process,Beardsley claims that there arfive recurrent
themes that describe this mental statéBeardsley, 1982). In order to
attain such aesthetic experience one should exjpeice at least three of
these themes:object focus, felt freedom, detached affect, active discanery
wholenes¢Csikszentmihalyi & Robinson, 1991) draw a parallel between
Beardsleyconditions and Flow experienceconditions: merging of actions
and awarenesg;ontrol of actionsloss of ego, clear goals and feedback,
autotelic nature (1% & 2" column of Table 6). These notions come from
(Csikszentmihalyi, 1975)theory on optimal experiences. Csikszentmihalyi
& Robinson conclude that there are similarities between these two types of
experiences.

In addition to these two theories on experience, tke discussioncan be
completed with DeweyOs criteria for an Experien&3™ column of Table
6. Within DeweyOs conceptual model developed in the book OArt as
experienceO, we find similar criteria with those presented before as
following: objectfocus freedom consciousness statgnamicity, direction
and action, internal integration , completeness, closure dalfilment , locally
satisfying but a struggland name (Dewey, 1934). We add the3" column
of Table 6 in order to have similar notions on the same line. For example,
Object focusn Beardsley column is similar withObject focuin Dewey
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column and Merging of Action and Awarenesi Flow Csikszentmihalyi
column. This table is atheoreticalsynthesis of Aesthetic Experiences. It
describes the conditions of such experienceming from three theories.

In their study, (Csikszentmihalyi & Robinson, 1991) present also an
empirical analysis 067 museum professionals and their subjective
experience with artworks. e results of thisstudy bring more knowledge
to the concept of aesthetic experienceand give afirst field -validated
framework on aesthetic experiences. This framework has four
dimensionsbfour types responses that the museum professionals
experienced with artworksthe Perceptual response, the Emotional response,
the Intellectual responsnd the Communicative responsghough very
exhaustive, these diransions are notirectly confronted with the
theoretical synthesigresearchersiraw upon (i.e. Table 6 D1%& 2"
column). Therefore we integrate Csikszentmihalyi & Robinson findings
with the theoretical conditions presented inTable 6.

Table 6 Comparison ofthree types of experiences: an Experience, the Aesthetikderience, and the Flow Experience(a synthesis from
(Csikszentmhalyi & Robinson, 1991) and (Dewey 1934, 36 B60))
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Further on we detail these dimensions and proposerew theoretical
framework of aesthetic experience iffable 7. The header of the table is
built using Csikszentmihalyi & Robinsonfour dimensions andeach
dimensionis translated into conditions coming fromBeardsleyand
Dewey.

Within the perceptual response, the participants see an overall
physicality and objecthood of the work (as opposite to reproduction
which this notion do not exist). They perceivesomething that is balanced,
a particular form, harmony (not especially relatto beauty), and
conscience towards how things are made, wonder in front of perfection.
We synthetize these notions into four conditions (sedable 7 D1
column) in which we incorporate the conditions Wholeness & Integration
and Freedomfrom the previous table.

The emotional response describes the emotional connection,
resonance between the participants and the artwork and also a personal
interpretation and significance that evolves over time. Some of the
participants are affected by works that surprise ther®thers prefer familiar
ones that bring comfort and nostalgia. Moreover the evolving aspect of
this dimension emphasizes the importancefdhe emotional intensityover
the emotional states (the positive and negative is less important than the
emotional intensity that an artwork triggersin the viewer). This last aspect
is translated in Table7 - 2" column through the condition Emotional
transformation that implies that there exist significant emotions and they
evolve over time.Personal associations & Resonarcel Familiarity &
Surpriseare other two conditions of the Emotional dimension.

The intellectual respons e is composed of two types of experiences:
the experience of understanding and experience of imaginin@he
experience of understanding manifested bywilling to close an experience
and to solve a questioning,a desire to get to the bottom, to figure a
puzzle, or something related to a discovery thais difficult to grasp. This
notion is also related toelucidating challenging situations and sometimes
sense of poweraises wherm particular questioningis solved.

Table 7 Aesthetic Experience framework Bfour dimensions and their conditions
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The conditions related to this type ofexperience araVill to go on &
Object directnes®©verpass challenges & Solve probldrhs.experience of
imagining is attained when participants have feeling ofbottomless, an
openness that leadlto different interpretations. This phenomenon is an
exercise ofimagination and appropriationand we proposelmagination &
Opennessondition for this experience(3™ column of Table 7).

Finally, the communicative response gathers participants desire to
relate with the works, the arti$s and their time. It is a temporal
construction of a dialogue, a change of thoughts that occurs over time
upon several exposures to the workThis last dimension is context related
and therefore we propose two conditions i column of Table 7:
Dialogue over timeand Connectivity Work, Context & Artist.

Table 7 synthetises the states of mind a person livirgn aesthetic
experience. These conditions are grouped into four dimensions,
Perceptual, Emotionk Intellectual and Communicative In order to
observeAesthetic Experience these responses cowgdide us to identify
if an experience is or is notan aesthetic experience Furthermore as
some researchers claim, "the aesthetic experience takes place mainl
outside awarenessO and therefore Oit can be observed only indirectly...
reported after the factq(Sandelands & Buckner, 1989) Our table could
be transformed in a tool to observe if a certain situation is or is not an
aestheticexperience after the fact, through retrospection. In order to
strengthen this drection, the recent studies on User Experience and
Memory Theory could be valuable.

In another train of thoughts, even if these notions are coming from an
art-related study this tool could be usedalso outside this environment.
This context is not a constraint.As Dewey suggestan aesthetic experience
might happen during eating a meal or playing chess or taking part of a
political campaign(Dewey, 1934).

Building this theoretical tool conclude the last part of this section on
The Aesthetic Experience and the aesthetic of living an Experience
(2.2). In this section we identifyamong the different theories studying
Aesthetics the holistic perspective to understand this concept. Using this
approach we settle definitions, charactesgits structure and propose a
theoretical tool to obsene such phenomenon.

We end this section with afinal table of examples that correlates
artworks, design objects with the state of mind presented befol@ able
8). The artworks aretaken from (Csikszentmihalyi & Robinson, 1991) as
examples of how certain paintigs trigger specific feelings. To these
examples we also addesign objects.
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This table could have been a part oAnnexes However we found that
its evocative power could bring more clarity to the subject obur
discussion. Moreoverthe goal of this table is also to show that design
objects and not only artworkscan trigger aesthetic experiencddis ideas
also underlines that aesthetic experiensean also appear ither contexts,

in everyday lig, with everyday objects.

Table 8 Examples of artworks and design objects that triggeaesthetic feelings.

Paintings Design objects

Aesthetic Experience & Innovation culture

Feelings and states of mind
((Csikszentmihalyi & Robinson, 1991), p.xviii)
chose Turner'sLongship Lighthouse Land's End
express a evidengxhilaration of people in front
seeing or hearing something beautiful , and also
how little we know about this response. From design
culture, we chose Ron Arad@®odyguard chairthat
creates the same feeling of awn in how light and
metal create a magical stture.
((Csikszentmihaly & Robinson, 1991), p.72) chose
HopperONighthawksto suggest one of the most
important characteristics of an aesthetic experience:
that it stimulate fantasy and imaginative
reflection . We chose Dunne & RabyOBaraday chair
that shelter from electromagretic fields invading our
homesand suggest alternative realities, a new place t
live and dream.
((Csikszentmihalyi & Robinson, 1991), p.26) chose
Rembrandi®&he Three Crossessuggest that
sometimespeople are impressed by the technical
assurance of the drawing . We chose TheaJansenOs
Bio-mechanical perfectiothat impress through his
structural complexity and the artistOs imagination and
creativity.

((Csikszentmihalyi & Robinson, 1991), p.116) chose
to talk about how aesthetic encounter makes people
understand aspects of quality of live and

connection to the world . We chose Jurgen BayOs
TreeTrunk Benchthat is a manifest that triggers
reflection on natural resources and consummation as
only the chair backs are for sale

((Csikszentmihalyi & Robinson, 1991), p.177) chose
to show the Cycladic Harpist to suggest that the
knowled ge of the historical and cultural context

are important . We chose to show Gerrit RietveldOs
Red Blue Chairthat is today a symbol of modernism
and an aesthetic encounter for each designer.

((Csikszentmihalyi & Robinson, 1991), p.138) chose
the view of staircase wittRZgulateur andRenoirOs
Mother with Childrento emphasize the influence of
context within the experience We chose GaverOs
Drift Table to show how context and usage trigger
for intimate relations with the design object . This
table displays aerial photography controllety the
distribution of weight on its surface.
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2.2.5 Conclusion of the second part

With the growth of the importance of the Experience conceptin
design research, we entea new era of consuming and designing products.
This new economy- experience economyPine & Gilmore, 1998)
involvesdesigning meaning, time and activities (Blythe et al., 2009).
Moreover we are living with commodities sointimate and subtle that go
beyond their functional and symbol nature towards a tight relation with
true selve§(Zizek, 2009) in (Blythe et al., 2009)). In this context,
studying the aesthetis of living and the subjective qualities of our relabns
with our environment becomeconditions of our existencesAfter all,
aesthetics i©a basic requirement for civilized lifgGropius, 1956).

This sectbn draws an overview of different theories, frameworks and
methods to describe,analyseand generateextra-ordinary, memorable,
transformative situations. The knowledge coming from User Experience
field create a solid base for approaching and evaluatingishconcept.
Among these studies the recent protocols of UX evaluation based on
memory theory show remarkable resultexperience evolvesin temporal
phases(Karapanos et al., 2009)and it can be evaluated using
retrospective elicitation (Kahneman et al., 2004; Karapanos et al., 2012)
Regarding the aesthetic ofiving an experience, pragmatic piosophy
proposesa holistic view on the subject. Aesthetic experience involves
sensory and intellectual faculties, have a narrative potential that is
created as an integration of meaning and movement (Petersen et al.,
2004; Wright & Mccarthy, 2008). Regarding the states of mind of a
person having such experiencegCsikszentmihalyi & Robinson, 1991)
study is one of the most complete research on the subject. Both thei
protocol and results consist solid base for studying aesthetic experience
in other contexts. From this study we createa theoretical tool to observe
and describe aesthetic experiences

Beside the role of aesthetics for the final usefRoss & Wensveen,
2010) suggest that Oaesthetics can bgpawerful design driver that helps
connect dynamic form, social ad ethical aspectsMoreover notions like
empathy and subjectivity are already used by researchers to inspire and
bring awareness of the human complexitin the design process (W. W.
Gaver, Boucher, Pennington, & Walker, 2004; MattelmSki, C, &
Helsinki, 2002). The next chapter explores notions of subjectivity,
aesthetics in other fields and environments and focuses on how this
concept is related tothe designprocessand organization culture.
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Synthesis of Section 2 of the State of the Art (22.2 ifrigure 26):

Experience is a new concept that has the attention of
economy, psychology and design. It focuses othe quality of
living a situation from a subjective perspective . We briefly
define an Experience as memorable and transformative
situation that is developed over time.

To capture the transformative and memorable character of
User experience, design research adapts results from psycholog
and usegetrospective elicitation to understand how an
experience wih a product is evolving over time.

Regarding the Aesthetic Experience, we define it using a
holistic perspective coming from pragmatic philosophy. An
Aesthetic Experience is an Experience havirsgnsory and
intellectual faculties, a narrative potential that is created as an
integration of meaning and movement through interaction.

The products having such characteristics come mostly from
interaction design.

To study Aesthetic Experience we focus on the
characterisation of the states of mind that a person fas during
the aesthetic encounter. These states of mind have four
dimensions:perceptual, emotional, intellectual and
communicative and each of them is elicited through identified
conditions.

=
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2.3 Design, work & feelings B aesthetics in work
and the innovation culture

In this part we present the concept of Aesthetics in other fields and
environments and studied by other disciplines likenanagement science or
sociologgseeFigure 55). Organizational Aesthetics is a recent topic in
these disciplines ad it shows two perspectives. The first one Aesthetics
in Organizations, focuseson the aesthetic artefact (an artwork placedin
organizations). Other perspectives describthe aesthetic feelings in work.
This topic opens a newdirection and new roles for subjectivity and
aesthetic experience in working environments.

Looking at the entities that interact within organizations, urther on
we integrate in our analysis other objects that areor artistic, nor
categorised as aesthetic objectshe second part- Design &
Collaboration presentsintermediary objects, probes, boundary objdatsl s
and techniquesused to supportcollaboration and coordinatiorin the
design process. Moreoverthese objects arenalysers of the organizational
environment; they are representations of the relations between the actors of
innovation and they also bring a degree ofubjectivity in the design process

Finally, in the third part - Design and innovation c ulture we tackle a
new role of design as a vector of chang#rough the subjective perspective
presented beforeWe alsofocus on the notion of innovation culture and
we show how design contributes to this concept through it¢ools and
methods.

(ER

Organizational Aesthetics

DESIGN, WORK &
FEELINGS

Sociology &
Management
Science
Gga

Design & collaboration
intermediary objects

Design &
Innovation culture

Figure 55 A representdion of the three parts of the sectionDesign, work & feelings .
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2.3.1 Aesthetics in organization s
[

What has been discussed as a psychology of art is no less a psychology
of work. Aesthetics experience is not confined tart but is potential in any
kind of activity.

Of Art and Work: Aesthetic Experience and the Psychology of Work
Feelings bySandelands & Buckne(1989)

The conditions of aesthetic experiences are not thame than those
related to power andwealth but they are more subtle criteria related to the
quality of living: Othe value of a personOs life is determined more by the
sum of experiences over time than by the sum of objective possessions or
achievements(@sikszentmihalyi & Robinson, 1991). Even if it is difficult
to measure the impatof living such experiencesthe quality of worki s
examined in the field of design management .

Hackman and Oldman showed that understanding how workers feel
about their work is critical for the organizations that rely on motivation
such as research insiftions and laboratorie{Hackman & Oldham, 1976) .
Furthermore (Csikszentmihalyi & LeFevre, 1989; Moneta, 2004)argue
that Flow experiencia work fostersoverall subjective welleing and
performance

Other researchers talk about aesthetiés organisations and extend the
analysis of beauty from art to social practicéSandelands & Buckner,
1989; Strati, 1992). These studies analyse the perceiveteaning and
orderin organisationsand the impact of aesthetics for knowledge creatian
In the study Aesthetic understanding of organisational lifeStrati describes
physical situations ad objects- like office decorum. These objectbecome
windows of the organization: they bring insights on the emotions and
feelings that they arouse in the organisationalulture (Strati, 1992). Even
though these objects are nofesthetién an artistic sense, people in
organizations feel powerful emotions when interacting with these objects
and environments.

In another study the author proposedhe aesthetic approach to study
organizationsand introduces the concept ofthe aesthetic artefact:

The aesthetic approach, actor network theory and the three strands of
inquiry comprising workplace studies, cooperative learning and
participatory design, therefore all emphasise the importance ahe
organizational artefact in the everyday lives of organizationsThey stress
symbolic interaction and the social and collective construction of
reality .(Strati, 2005)
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The organizational artefactchangesstatus froma toolto an actor in
organizational dynamics these artefactsare Ophysical and tangible objegts
E not static, immutable, and determinable once and for all(Strati,

2005). What differentiates the other approaches of the aesthetic approach
is the fact tha the aesthetic artefact is studied in terms ofpathos. Pathos
is manifested inpractice and opens a space for personal resonance and
aesthetic potential:Gsounds, body movements, and heterogeneous
artefacts OevokeO and stir the emotions by their beaugliness, rhythm,
style, and artistic language(Btrati, 2005).

In order to attain this level of pathos, Strati presentan example of an
aestheticartefact. It is aperformancethat enhancesaction, reflection and
aesthetic thoughtin organizations. In order to create such an aesthetic

Figure 56 Garden for the artefact apowerful metaphois chosen: the Iron Cagé - a reference to Max
New SOWI Building by Weber sociological concept. The Iron Cage suggests capitalist order that
Weinberger Lois is a demand to work hard and methodically(Swedberg, 20®) for Oefficient
f;’;eesg:sg:;g;?e fron production and the predictability of outcomes in the face of competitive
Innsbruck, Austria) market pressuresQNeiskopf, 2002). So as, to break this hostile

(Weiskopf, 2002). environment, Oto foldO the metalsociology and organization sciences

suggests dolding of the iron cage through aesthefisseFigure 56 for a
representation of the Iron Cage). As (Weiskopf, 2002argues Oan

aesthetic of folding attempts to shift attention tothe creative process of
organizing, which happens always on the boundary It positions
organizational actors in a field of tensions from whiclexperiences and
possibilities of creative re -formation arise O. Therefore the aesthetic
experience is a way to decompose the image and representation of the Iron
Cagein organizationsinto a house of fantasy and desire.

In (Strati, 2005) case studythe performance is an ephemeral
organizational artefact(Figure 57) exposedat the entrance ofthe Faculty.
Strati shows the influence ofuch artistic performance inside the

Figure 57 Live performance laboratory: how people constructed it, how it provoked professnal

the entrance to the , jealousies once the performance grown from a minor event and finally how
University of Trento, Italy : ) ) ) N ~

The Iron Cage(Top) ; The press reported this artefact as an orgimensional OperformanceO artefact

installation used in the
performance Bottom) :
Density Spectrum Zone 1y
Loris Cecchini. RN RN R R RN R AR RRR R R RN AR RANRARARAARh

rather than the experience of the Iron Cage concept.

® There are different interpretations for this concept. For OThe Max Weber Dictionary®
(Swedberg, 2005)Othe word is suggests a prison that is impossible to break oo Later
came other translations on the concept: Oa shell as hard as steel®, Ocarapace® or OcloakO that
protects an inside form the dangers of a hostile outside (Weiskopf, 2002).

7 Boundary as a frame: OOrganizations, individuals or other entities atgrmunded by
boundaries. The role of the boundary, in this case is to hold together, what is supposed to
belong togetherEThe function of the boundary is to mark off, to hold together, etc. unities
that are given and derive their meaning and seiflentity from intrinsic characteristicsEThis
concept of the boundary is maintained even when organizations are constructed as Oopen
systemsO E in which the boundary is seen and conceptualized as permeableO (Weiskopf,
2002).
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Regarding theuncomfortable and complicated feetigs that such a
artwork might trigger in organizational environments, (Weiskopf, 2002)
underlines that Oorganizational aesthetics do not constitute an imaginary
terrain of peace, harmony and love. On the contrary, .they are subject to

social conflict in organizations, to the violence of corporate cultures and to the

power of dominant coalitions in organizational lif®. Therefore aesthetics in
working environments areactivators of certain awarenesmnd
consciousness.

Other researchers like Sandelands and Buckner have other approaches
to introduce aesthetics in organizations and studthe feelings related to
work. They claim that aesthetic experiences in work bring psonal growth
and developmenfor the organisation employees. The researchers suggest
preparing and encouraging for those doing the work to appreciate its
aesthetic possibilities transcendence, transformation etc., and to assume
an aesthetic attituderather than instrumental attitude toward the work. As
there are courses on art appreciation, why not courses on work
appreciation. Awareness and consciousness are first steps towards the
aesthetic encounter (Sandelands & Buckner, 1989)

This double perspective on aesthetics raises two questions: one on the
aesthdic artefact and its properties, and other on theaesthetic feelings.
The first perspectivestudies how theinsertion of aesthetic artefacts within
organizationstriggers an aesthetic experience. One can asie only
artistic objects triggeng such expéence For example, do other artefacts
made by designers likgrototypes, intermediary objects have an
experiential and aesthetic potential? On the other hand, regarding the
second perspective that studies feelingg work no study actually
describes the aesthetic states of mind in this environment . Is the
working experience similar with an aesthetic experience people have
in museum for example? What are the states of mind that overlap and
what are particularities of aesthetics in work? The next part showsan
overview of different design tools used in the process and in organizations
and shows a recent movement of these techniques towards experience and
subjectivity.

2.3.2 Design & collaboration

As design researchersind due to the professional nature of thé PhD,
we are particularity interested in the influence of design practices entering
R&D departments. Thirty years ago N. Cross discussed the impact of
design culture, theDesign with a capital D,and how it is badly served by
its intellectual leaders to mteract with other cultures such as the scientific
culture (Cross, 1982). As design enters corporations and research
laboratories, we are interested in understanding how the cognitive and
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creative abilities of designers trigger nésvms of interactionfor
multidisciplinary teams Theseinteractions contribute to living storiesand
influence the way projects and activities are lived and remeratieFor this
goal we are going to discuss different tools and methods already used in
the design process called intermediate representations and objects.

2.3.2.1 Design & co -design

With the growth in importance of notions like experience, emotion
and subjectivity, (E. B. Sanders, Stappers, & Ave, 2008argue that design
practices are changingKigure 58). The authors plead for a collective
creativity in the design process that brings all the stakeholders to retiki
their methodology and tools. The goal of this collective creativity is Oto
provide alternative learning experiences and curricula for those who are
designing and building scaffoldsO. In order to achieve this role, Sanders et
al. proposeco-design or participatory design Ba practice that includes
users and other stakeholders of the imovation process.

<&'&2/+)&4 <&'&2/+)&4

R&/! L&*Y0&Y

R'&/!
L&*YO&Y

Figure 58 A snapshot in timeand organization of traditional and emerging design practiceg¢E.
B. Sanders et al., 2008)

The goal of this approach is tancite cultural exchangein information
and experiencedisciplinary culture, company culture, ethnic culture,
worldview, éc. and to create Onew calesign languages that support and
facilitate the many varieties otross-cultural communication O(E. B.
Sanders et al., 2008)(E. B. Sanders, Bandt, Binder, & Ave, 2010)
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framework provides an overview of participatory design tools and
techniques for engaging nondesigners in specific participatory design
activities (Table 9).

Table 9 Tools and techniques for participatory desigfrom (E. B. Sanders et al., 2010, 2008)

Participatory design goals  Example of tools & techniques
2-D collages using visual and verbal triggers on backgrounds with timelines, circles, etc
Making tangible things 2-D mappings using visual and verbal components on patterned backgrounds
3-D mock -ups using e.g. foam, clay, Legos or Velcranodeling
Diaries and daily logs through writing, drawing, blogs, photos, video, etc.
Cards to organize, categorize and prioritize ideas. The cards may contain video shippet
incidents, signs, traces, moments, photos, domains, technologies, templates and what if
provocations.
Game boards and game pieces and rules for playing
Props and black boxes
Acting, enacting and playing Participatory envisioning and enactment by setting users in future situations
Improvisation
Acting out, skits and play acting

Talking, telling and explaining

In a recent paper on the subjecfE. B.-N. Sanders & Westerlund,
2011) introduce a new conceptco-design space If Table 9 regroups
techniques and tools mostly objecfocus (like cards, collages, mockips
etc.) and activities (games, acting out etc.) the cdesign space is an
experiential physical space(Figure 59). For this concept, architecture
and furniture arechose to create a edesigning experiende solve several
issues identified as problematic: too much time is spent on one early idea
instead of exploring many possibilities, the fact people daot feel creative
and they think that they have insufficient knowledge on the subject. With
this final example cedesign is enlarging its scope towardsrafting
experiencing in the design process for knowledge transmission and for !
supporting creative praice. Moreover the codesign space is Oa mirror of
the conceptual calesignspaces and afforded the visual display of the
artefacts that were produced and discussed along the journeff B.-N.

Sanders & Westerlund, 2011) Figure 59 Images of a ce

Another core of literature in the design research is focused on theols ~ design physical spacte. B.-
. . . . N. Sanders & Westerlund,
that help the desigprocess to progress as planfiéds community, focusing 2011)
on solution oriented processestest a particular hypothesis or solve a given
problem (Eckert & Boujut, 2003). On the other side recent publication I
reveal the value of unstandardized approaches that observe the design
process from an ethnographic and holistipoint of view (C. P. Lee, 2007).
The next part presents these tools and their roles in the design process.
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Figure 60 Detall of a sketch
from (Boujut & Blanco,

2003). These design sketches
are mostly related to
mechanical pieces and
engineering design.

2.3.2.2 Collaboration & cooperat ion in design process: from
solution -oriented to unstandardized approaches

Solution-oriented design process looks at the design activity as
structured activity. Being in a cognitive process but also in actiofMer,
Jeantet, & Tichkiewitch, 1995), the designer solves problems related to
the collaboration in a multidisciplinary team and invents new ways, tools
and methods to share, discuss and create ideas. Mer et al. presents the role
of such tools that they cédl intermediary objects 8. This notion that
becomes a concept in design research (Boujut & Blanco, 2003)s close
related to other concepts likeboundary objects ® and prototypes (C. P.
Lee, 2007; Subrahmanian et al., 2003pr intermediate representations
(Bouchard et al., 2005). Other tools like probes'(B. Gaver, Dunne, &
Pacenti, 1999; W. W. Gaver et al., 2004; Hutchinson et al., 2003;
MattelmSki et al., 2002; Paulos & Jenkins, 20053uggest thatambiguity
and uncertainty could enrich the design process and open spaces for
inspiring conceptual exploration. Further on we present these concepts
and emphasize their rolsand influence in the design process.

Intermediary objects are hybrid objects created to model the reality
toward the future product and in the same time they are a coordination
material between the members of the design teafMer et al., 1995).
According to (Boujut & Blanco, 2003) there are three main éatures of
intermediary objects.

A) Transformation or translation as a collective process. To
gradually attend a common understanding, each actor materializes ideas
and concepts. ForBoujut & Blanco this cooperation is a process of
disambiguation if it is properly framed. This materiality brings in
judgments and activates decision process&ketches(Figure 60) are
conjectures that allow fast evaluation. Inthe same time they open a
Ocognitive trapO: they crystallise featuretheffuture product and, by this,
they create irreversibility in the proceséBoujut & Blanco, 2003) .

B) M ediation between the actors involved in the process: the object
acts as a prescription from one actor to anotheihe mediation can be
open or closed.Open objectsncourage the divergence and the
interpretation and they could be used as inspirational materiathe closed
objectare used to inform, to present or to prescript a task or other
specificationsg(Mer et al., 1995). Depending on the transparency degree
between the idea ad the object there are two types of objects:

8 The concept is caned by Vinck & Jeantet in 1995.
° The concept is coined by Star in 1989.
© The concept of Oprobe® in design is coined by Gaver in 2000.
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commissioner@dea = object) andmediators(the object changes the initial
idea).

C) Representation : either representations of the product or of the
design process (Gantt charts, planning, etc.), intermediatebjects provide
means but also limitations.Depending on the phassof the design process
intermediary objectsfocus activities and direction(Mer et al., 1995). In
the first phase, they can be a material fadentification and presentation
here one can use closed objects and commissionefdong the process they
can be used as aoordination& communication- commissioner objects,
creativity BDopen objects, andtest and prototype

A similar concept with intermediary objets, areintermediate
representations. In the design processthese representations ara
mediation tool between mental representation and the world(Bouchard
et al., 2005) present such dool - graphical cards They show how these
cardsoptimize the communication aspects in brainstorm sessismhere
the participants come from different corpoations. Each profileinvolved in
this activity creates a card. This card ia simple and graphical
representation of the expertisein a particular fieldand the most recent
innovation (seeFigure 61). The use of this support intraduces two
important aspects in the design processommunicationbetween the
persons involved in the creativity session and a tool thatimulated the
collective creativityOCards have a playful effect, recognized for its
efficiency during creative sessis involving sometimes conflictual debates
between different corporationsE The use of visual matter, such as
illustrations and photographs, and of simple keywords, answered the need
for very simple representations(Bouchard et al., 2005).

Within this category, Ideo Cards is aother tool, mostly used by
professionalsThese cards arereatedfor designers and they havevo
roles. They aregenerativeas theysupport the creation ofnew ideas in a
specific domain of activity They areevaluativeas theytest the potential of
a design solution for a better redefinition(Moggr idge, 2007). Divided in
four categories, OLearnO, OSeeO, OAskO and OTryO, Ideo l@dpds
designers to open themselves to other disciplines, from an egocentric
perspective towards design ideas influenced by users and usage contexts
(Figure 62).

Regarding other properties of intermediary objects and
representationssome researcherargues that these tool should bringclarity
in the design procesg¢Bouchard et al., 2005; Boujut & Blanco, 2003;
Stacey & Eckert, 2003) Bouchard et al. suggest thatognitive consensus
makes the organizational action easiand social representations Oaim to
organize, controbur environment and to build behaviours and
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Figure 61 Example of
intermediary representation
used as an input for the
creativity session in car
design

Figure 62 Ideo Cards.Each
card contains a textual
description of a method, a
brief example of its use and
Oan illustrativeand
sometimes whimsical image
on the other sideO
((Moggridge, 2007), p.669).
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Figure 63 Cultural probe
pack includes a smaltamera,
a listening glass, amall solid
state recorder packaged in a
sleevecaled ‘dream recorder'
etc. (photo by W. W. Gaver
© 2001). Researchers
criticize how cultural probes,
that initially are designed for
a specific project, become
today a packused as recipe
to rapidly gather data about
peopleDbi.e. as a substituent
of ethnographic studies
(Boehner et al., 2007).

Figure 64 Video Probe by
(Hutchinson et al., 2003) is a
technological probe. Here
the probe is used to collect
dataof how people interact
with future technology.
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communications to establish a common ias in any sociecultural groupO
(Bouchard et al., 2005). Stacey and Eckertlaim that design research
embraced ambiguity as a synonym of creativity, but there is no shared
definition of what this notion really means and how itcan be useful for
creativity. For these scholars, ambiguity is synonym a@fiadequate
communication codeprovisiondity and under-specification®f
intermediary objects It Ocan lead to the discovery of useful alternative
ideag) it is rarely proven as successful creativity technigi@acey &
Eckert, 2003). On the other side, ambiguity cantrigger dialogue and
social interaction but this is a costeffective operation as discussion takes
time and resources. Other researches likg&/. W. Gaver, Beaver, &
Benford, 2003) describeambiguity and uncertainty as resources for design
They suggest that ambiguity in the design process creata space for
exploration, refledbn and personal appropriation

Besides the solutiororiented techniques used in the design process
like intermediary ohjects and representationgrobes are instruments of
dialogue between designers and future users that use ambiguity in the
design process. As an alternative for ethnographic studies, questionnaires
and interviews, probesare Gnstruments that are deployeo find out about
the unknown- to hopefully return with useful or interesting da€
(Hutchinson et al., 2003). Cultural probes are the first probes in design
research. They are designed objects, physical packets containipgn
ended, provocative and obligti@sks that elicit personal and intimates
responses from peofftggure 63); once the probes are filled in they do not
directly lead the design process but rathenspire it (B. Gaver et al., 1999)

Since Gaver et al.Os first paper on the contdpts of other probes are
created:Urban Probes - a provocative methodology Odesigned to rapidly
deconstruct urban situations, reveal new opportunities for technology in
urban spacesO (Paulos &enkins, 2005), Technological Probes ( Figure
64) - a method that Ocollects information about the use and the users of
the technology in a realworld settingO (Hutchinson et al., 2003),
Empathy probes (MattelmSki et al., 2002) etc.

In 2007 (Boehner, Vertesi, Sengers, & Dourish2007) analyse
approximately 90 papers from ACM digital library related to the concept
of probe. They criticise how design community used and adapted this
concept since 199%asreproductive methodda ready to use kit data
collection approaches a ticketto enter the design research community by
using a Odesiggd concept that tells an original story. Boehner et al.
underline the value of probes that lays intdhe dialogical and
interpretative nature of these objectgseeFigure 63 legend). (Gaver et al.,
1999) cultural probes are a manifest to include unpredictability and
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ambiguity within the dialogue between designers and user$herefore this
approach is not so uncomfortable for communities that plead for finding
the right answer, solve problems and express a need to establish clear and
single interpretations. As Boehner et al. argues: the Odiscomfort with the
corresponding value of uncertainty leads to an overwhelming desire for
codifying a design approach into easityeproducibleO(Boehner et al.,
2007). The concept of probe and the uptake of the design community to
rationalize such subjective approached show the tension that still present
in the design processelated to methodologies for such openness. (W. W.
Gaver et al., 2004)proposeprobologys an approach to encourage the
design community to use uncertainty and subjectivity in the design
process.

A conceptthat is situated betweerintermediate object and cultural
probes isboundary objects . These objects are Oobjects which are both
plasticenough to adapt to local needs and the constraints of the several
parties employing them, yet robust enough to maintain a common identity
across sitesE they have different meanings in different social worlds tu
their structure is common enough to more than one world to make them
recognizable, a means of translation(Btar & Griesemer, 1989). These
objects are not necessarilsepresentations of the future product.

(C. P. Lee, 2007) builds another related concept: boundary-
negotiating artefacts These objects fdiStar & Griesemer ddinition. T hey
areunstandardized, impartial and incomplete, failto satisfy the
informational needs of collaborating partieend act as negotiatorby
establishing and destabilising protocol. Finally the boundary negotiating
artefactspush boundariesather than sailing them and appear im chaotic
design proceddowever the authors explains that this chaotic design
process ighe real design procasigh complex and nonroutine
collaborations. In a yeardong ethnographic study of collaborative work,
Lee finds four types of artdacts created for crossing and negotiating
boundaries between communities of practicenclusion, compilation,
structuring, and borrowing We synthesizehis classificationin Table 10.
Rather than discussig new guidelines for the design process, this study
conceptualizes valuable properties of boundary objects and how the actors
of multidisciplinary projects create and usthese artefacts. Consequently
its value goes beyond new protocols of collaborative w ork to a
practitioner view and understanding of the collaborative work

Further on we underline the importance of intermediary objects for
other roles and influence of design and design practises in organizations.
Besides looking at how these objects brinsolutions to a certain problem,

a holistic view coming from social sciences gives a larger perspective on the
subject. As (Boujut & Blanco, 2003) underlines, such view also comes in
professional PhDs, where OPhD students spend long periods of time
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immersed in design teams as designers. The advantage of this
methodology lies in the fine descriptions of actual design practices while
giving access to the design process in real world settingsO.

Hence, the researcher can understand other aspects of her wamk
practiceand integrate them within a larger theoreical framework (hon,
1984). The next part describes such framework and shows how
intermediary objects are actors and analysers of social interactions
and activities in organizations.

Table 10 Boundary negotiating artefacts properties, roles and examples (from (Lee, 2007))

Boundary negotiating artefacts properties Example
Self-explanation

Private artefacts thasometimes are indirectly presented to others

(for ex. journals).

Role: Artefacts are a tool for learning, remembering and reflectirhg.

Inclusion

From selfexplanation artefacts, some personal ideas are given forn
and are translated to others. Some ohe inclusion artefacts are
accepted by the community and become symbols in the project (for
ex. a sketch of a concept).

Role: Artefacts are a tool for presenting, accepting and rejecting ideas.

Compilation

These artefacts are used to develop a sharedlanutually agreeable
understanding of a problem and to pass crucial information from
one community of practice to another. (for ex. a table that gather all
the info on a subject).

Role: Artefacts are a tool for remembering, gathering, organizing,
discussig.

Structuring

These artefacts coordinate media and are also used to establish
ordering principles, establish tenor in narrative forms, and to direct
and coordinate the activity of others. (for ex. an exhibition narrative
or concept maps).

Role: Artefacts are ordering, organizing, give orders and directiohs.

Borrowing

Artefacts that are taken from the creator community and are used ir
unanticipated ways by another community of practice. This includes
awareness and acceptance of both communities (fox.ea collage
physical of selfexploration artefacts of others).

Role: Artefacts have to be properly shared and accepted to be used as material
for others.
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2.3.2.3 The intermediary object as a lens to look at
organizations Da holistic view

Different studies underline the importance ofmaterialit y of things in
social sciencegVinck, 2009) and in Computer Supported Cooperative
Work (CSCW) research(Eckert & Boujut, 2003). There is a tendency of
materialization of the methods and of the toaisthese fields for a letter
order, structure and coordinatior(Vinck, 1999, 2009). (Vinck, 2009)
describeghe use of intermediaryobjects (instruments, texts,
representations etc.) in the network ofcientific cooperatioas:

Actors: in order to describe and talk about scientific projects,
researchers talk about objects. Therefore the intermediate
object is the OthingO that materializes the sifieroject

Way to map and qualify the relations between all the actors
and their activities: identifying and following intermediary
objects permitsanalysing and understating design and
innovation.

Representations: intermediary object represent not aly a
projection of a future something, an Qinscriptionidto

reality. They also represent the people that creatkem.
Consequentlyintermediary objectsare OtracesO and OmarkersO
of the conditions of their making, their creators and of their
relations.Moreover intermediary objects arecommitments,
projections of expectatioaad work-in -progress knowledde a
recent study,(LSwgren, 2013) coins the concept of
intermediate knowledgand shows howdesign research has the
abilities to support collaborative practices by annotation and
portfolio creation

Translations and transformations : the materialization of
ideas and concepts brings in transformations and translations
that are neither controlled nor wanted. Vinck call thes
transformationsbetrayals The matter that enters into action
(representations, objects, materials, etc.) introduces opacity
the processAlso Blanco underlines that the ease with which
graphic representations are reproduced is a thread to the
harmonious representation of a given objdoe to the

increased number of rival representationgBlanco, 2003), p.
133).

1 We present in section 1.3.2.1.2 the definition of intermediary objects for design
practice. One of the two requirements for an object to le named intermediary object is the
fact that it is a representation of a future design. Here (Vinck, 2009) opens the definition for
larger communities of practice that use intermediary objects for scientific work.
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(Vinck, 2009) also obsenesthe diversity of intermediary objects for
scientific cooperation. From texts and instruments to phantoms and
animals the roles identified in design (setion 2.3.2.2) are enrichedfrom a
sociological perspective.

I Intermediary objects(IOs) are operators thatthange perspective
of the actors involved in the process;

I 10s mark the design process in its temporal dimension (objects
have different forns depending the phases of the process and they come
and go through substituent forms and functions Bhey show how the
representational language changes over time);

I 10s are also frames for actions as they define, restrict andusture
a space for action and focus people to look from a certain perspective.
Blanco et al. also talk about the quality of being an intermediary object .
They show how an object substitutes another they areephemeraland
how they appear and disappeain the organizational decorum.

Further on we focus ourview on the concept,on the intermediary
objects and knowledge created byesigners. As intermediary objects are
materialisations of a culture, the design outcomes are a representation of
the design culture : "The disorderly accumulation of physical objectioes,
however reflect one of the characteristic features of this design office and
its design cultureIndeed, each designer has a multitude of parts, samples
and prototypes hidden in his drawers$ (Blanco, 2003). And studying the
design culture isa way ofstudying innovation. Different studies argue that
design tools and methoddoster innovation(Brown, 2009) or increase the
capacity of a company to innovaf®lasson, Weil, & Hatchuel, 2006).
Among all the other disciplines ofConception(in French), design seems
the vector that brings in new values in the design process and new business
opportunities (Masson et al., 2006)

On the other hand, as we showed irthis part, the recent intermediate
knowledge and objects coming from desigrare less solution oriented. They
bring in the design procesambiguity and subjectivity and adapt
themselves to a milieu that ishaotic and instabl¢C. P. Lee, 2007). This
direction resonates also to new approaches to innovatidhat takes place
into uncertain and risk-augmentedenvironments(Masson et al., 2006) It
is design again, and a new Design Theory, that propose a larger
perspective to take into consideration thisincertainty as a constraint and a
characterisation of real situations in which innovan may occur. This new
view that is no more focused ordecisiormaking and problemsolving but
on unexpected expansion and sodiateraction asdescribed in(Hatchuel,
2001).
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More than optimizing the design process, innovatiors related to
innovation capacity(Masson et al., 2006)and innovation culture (Brown,
2009). With this in mind, we presentthe last part of this sectionrelated to
design, imovation culture and how this relation is created in
organizations

2.3.3 Design and innovation culture

In spring 2013, MIT Sloan Management Review published an article
presenting a tool to measure the culture of innovationinnovation
Quotient survey (Rao & Weintraub, 2013). This survey contains six
modules. Each module has three factors and each factar tomposed of
three elements with a survey questionT@able 11). In total, Innovation
Quotient survey has 54 questions taneasure the innovation culture of a
company. Rao & Weintraub also presenseveral case studies and
emphasizedifferent strategies of companies to attain an innovation culture.
Moreover they underline thatthe way tannovation is not about having
high scores in each of these modulesather identify areas of strength,
weakness and inconsistency. They also gieramples of successful
companies that have a low score for some factors. However they do not
give any classification or hierarchy of these modules, except that they call
Value, Behaviourand Climate asintangible, peopleriented blockand
Resources, Bressasd Successstangible, tooloriented blocks

Table 11 Modules, factors and elements of the innovation culture (adaptefrom (Rao & Weintraub, 2013))

Intangible (people-oriented blocks) Tangible (tool-oriented blocks)
MODULES VALUES BEHAVIORS CLIMATE RESOURCES PROCESSE¢ SUCCESS
Entrepreneurial Energize Collaboration People Ideate External
Hungry Inspire Community Champions Generate Customers
Ambiguity Challenge Diversity Experts Filter Competitors
ActionBoriented Model Teamwork Talent Prioritize Financial
Creativity Engage Safety Systems Shape Enterprise
Factors & Imagination Coach Trust Selection Prototype Purpose
Elements Autonomy Initiative Integrity Communication lterate Discipline
Playful Support Openness Ecosystem Fail smart Capabilities
Learning o . -
Curiosity Enable Simplicity Projects Capture Individual
Experiment Influence No bureaucracy Time Flexibility Satisfaction
Failure OK Adapt Accountability Money Launch Growth
Grit Decision- making  Space Scale Reward

Other scholars coming from Organization and Management science,
define the organizational culture using other perspectives andeveal
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more subtitle elements of the complex concept ofulture. Scheinthis
concept as following:

A pattern of shared basic assumptions that the group learned as it
solved its problems of external adaptation and internal integration,
that has worked well enough to be considered valid and, therefore, to
be taught to new memb ers as the correct way to perceive, think, and
feel in relation to those problems . ((Schein, 2004), p.17).

But what are the manifestations of the organization culture@ohnson,
1992) propose seven dimensions that define a ltural web that a manager
can define in their organization(Figure 65 - Left). This framework is a
OculturalauditE, which helps to make explicit that which is taken for
granted and to generate managerial debate about the culturiaarriersO.

Figure 65 Left: The cultural web of an organization(Johnson, 1992); Right: Levels of Culture (Copyright © E.
H. Schein)

Like (Rao & Weintraub, 2013), JohnsonOs framework does not give
any classification ofthese dimensions. Some notions amEbstract and less
visible(i.e. paradigm, symbols, stories & myths) others armore concrete
and visible(i.e. control systems, organizational structure (Schein, 2004)
present three levels of the organization culture that represetite degree of
manifestation of this culturgFigure 65 - Right). Artefacts level is the
most tangible and palpableand regroups all type of phenomena that sees,
hears, and feels in a culturd.

Espoused beliefs and valuesareassumpions about values, norms,
ideologies, philosophibat also what is right or wrong, what will work or

2 For example physical environment, langage, all type of product and creation, dress
code, formal descriptions of how the organization works, and organization charts etc. but
also myths and stories about the organization, observable rituals and ceremonies (Schein,
1990, 2004).
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not work. These elements are explicitly articulated and serve ra@rmative
or moral function. The last level, thebasic underlying assumptions, is
less evident to grasp. OThrough more intensive observation, through more
focused questions, and through involving motivated members of the
group in intensive selfanalysis, one can seek out and decipher theken
for-granted, underlying, and usually unconscioassumptionshat
determine perceptions, thought processes, feelings, and behavi(®chein,
1990). Schein also shows the challenges to understanding these
dimensions. The difficulty of the first two levelsbobservable artefacts and
espoused beliglies in the understanling the subjecive relation between
people andthese elements. On the other hand basic assumptions are
difficult to grasp due to their profoundness(Schein, 2004).

From a design perspectivethe influence of this discipline lays mostly
in the first level of the orgarizational culture Bobservable artefacts.
Design is about creating artefacts and tangible things. As Mat Hunter
suggests designers are makingd®as tangible, it takes abstract thoughts
and inspirations and makes something concrete Mat Hunter, 2010) .
(Cupchik & Hilscher, 2008) explain that the value of design is to create
objectifications of lived experiences and embodiments of a culture.

In the same direction, Stappers claims tha@the design act of creating
prototypes it is in itself a potential generator of knowledge(Stappers,
2007). These prototypes live andare part of the OtextureO of design labs
(seeFigure 66, Figure 67), and together with design stuios, they
influence and are influenced by researchers, students and visitors.
Moreover the design prototypesare physical hypothe$is the innovation
processAs described by(Masson et al., 2006)the today context of
innovation is a uncertain and instable. Designers Oability to cope with

unknownsO and adapt themselves to Oterra incognitaO is a response to this

uncertainty and complexity(Stappers, 2007) A challenge in this direction
for designers and design researchassto understandthe impact of their
work outside their design process dmeldesign activity Stappers argues that
there is a lack ofliterature on this matter and that designers are more
interested in creating artefacts than in observing how these artefacts
influence their environment and for the growth of knowledge.

The act of creating prototypes is in itself a potential generator of
knowledge (if only its insights do not Odisappeard into the prototype, but
are fed back into the disciplinary and crosdisciplinary platforms that can
fit these insights into the growth of theory).

Stappers inDesigh Research through Practice: From the L ab,
Field, and Showroom by llpo Koskinen, John Zimmerman, Thomas
Binder, Johan Redstrom, Stephan Wensveen (2011), p. 60

From a practitioner experience;Tim Brown underlines the importance
of design culture as an important contributor to the innovation cu lture
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Figure 66 Ideo San
Francisco studio " At IDEO,
we continue to create new
spaces anavork
arrangements that invite
inspiration, collaboration,
and serendipity. Our spaces
are everevolving prototypes'
http://designthinking.ideo.c
om

Figure 67 Prototyping
culture at IDEOOs London
studio (Make-athon: Mixing
makers, hackers, designers,
and Open IDEOers)
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through its culture of prototypes, playfulness and users experience brought
in the design process:

Innovation has become nothing less than a survival strategy. It is,
moreover, no longer limited to the introduction of new physical products
but includes new sorts of processes, services, interactions, entertainment
forms, and ways of ommunicating and collaboratingE What is a
prerequisite is arenvironment N social but also spatial N in which
people know they can experiment, take risks, and explore the ful |
range of their faculties .

Change by designbTim Brown (2009), p. 32

In order to measure the innovation culture(Brown, 2009) proposes
indicators like time to first prototype, number of skills including improvised
acting, brainstorming, and protoyping, number of physical spaces and
prototyping environmentswithin companies designersO role are more
complex than creating future products. It is not the object of the design
creation that is important but the changes that this object makes in
an organization, what it brings in and what it teaches and finally
what experience brings in the process.

Moreover different researchers look at how design fosters an
innovation culture. (Mozota, 2010) present a value model for design to
fosters innovation asa differentiator, integrator, transformerand design as
a good businesAs Law suggested in 2011 in talking about the User
Experience factors in organizations: Oan orgamaitional culture is a UX
factor that may (strongly) influence individual as well as social experiences
with a groupwareO.

Therefore understanding what design brings into corporations as a
culture might contribute to quantify the value of design andto measure
its relation to innovation . Through their physical hypothe¢&tappers,
2007), tangible outcome@vat Hunter, 2010) , intermediary objectsand
through their activity as reflectie practitionerg(Schon, 1984), designers
bring in new ways for collaborationand influence organizational culture
They unbind routine and embrace chaos in real project situation€. P.
Lee, 2007). These characteristics are similar to theesthetic approach
presented in the first part of this section. The difference however isah
the aesthetic artefact is now thikesign objectt is not a finalized object but
an intermediary object Both these objects have a force to change the
environment - they aretransformative. Both bring a new perspectivand
incite to symbolic interactionfrom which results new meaning in action.
And as thecapacity of a company to innovate is more than its potential to
create new products, but also about creatingew valuesand to expend
propositions and existent concephiesedesignobjectsand the experience
that they create for the actors of innovatiorseem to be in context of
today, the direction to follow.
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2.3.4 Conclusion of the third part

The third part of the state of the art looks at aesthetics in
organizations from the perspective of theesthetic artefacand that of the
aesthetic quality of workl he aesthetic artefacis usually an artistic
installation that hasthe role to ask questions and to create transendental
dialogue with workers. The aesthetic quality of woik about the feelings of
people described as responses to job perceptioexperiential aspects of
work Both these perspective are subversive for the efficiency and
productivity-focused approaches in work. Howeveorganizational
aesthetics do not describe in detail the aesthetic feelings qfombrither
directly refer as the sam feelings coming from artistic judgement. Few
studies show similarities of the aesthetic experience in work and the
OgenericO way déscribing aesthetic encounter as we saw in the seca
part of the state of the art .2).

From the artefact point of view, we lookat other objects Btools and
methods, which are usedin collaborative and cooperation environments.
We describe concepts such astermediary objects and representations,
probes, boundary objecthese elementavhether solve solutons or bring
in the design process subjectivity, ambiguity and reflectiomhey arealso
descrptors of the design activity in action.These artefacts havdifferent
roles and influencesthey represenaind transform the actors of innovaton
and theytrigger social interactionsConsequentlyone could question the
aesthetic and experiential aspect of these artefacts. As presented in the
second part of this manuscriptan experience is about creating
transformative, extraordinary situationsin action. Some of these

intermediary objects have such aspects. However little literature discusses

these aspects through the lens of the aesthetic experienddis subsectin
shows the complexity ofdesignartefacts and their transformative power in
organizations.

Finally, the third subsection looks at innovation and organizational
culture. By presenting different models of innovationand organizational
culture, we emphasize the role of design amn objectifier of culture. The
designartefactis a lens @ observe and understand this cultutegough the
form of physical hypothes#oreover designersO dtty to cope with the
unknown brings in the collaborative designh process new tools and
methods. From a solution-oriented approach, design becomes today a
vector of innovation: its flexibility and adaptation in action a nd the
tangibility of its outcomes are important requirement for the
tomorrow products and services . Besides, for the actors of innovation,
recent activitieslike participatory design introduce in the process
engagement andhew collective experiences.
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Synthesis of Section 3 of the State of the Art (02.3 ifrigure 26):

Aesthetics in organizationsare studied throughthe perspective of
the aesthetic artefacand that of the aesthetic quality of workhese
directions propose an alternative view on the working process, usually
studied for its efficiencyand production optimisation

In design, and more globally in organizationsjntermediary objects
have a complex role and strongly influence the collaborative process §
the organisation culture. They havedransformative power that is
manifested in action and they aretemporal and space markers of the
design activity.

Design artefacts are a lens to look at the organization culture and
in the same time they influence the innovation culture aphysical
hypothesis.

In the context of today innovation, in which uncertainty and
instability are general constraints, design becomes a major actor of
innovation due to its ability to cope with the unknown . It also brings
for the actors of innovationnew collective experiencesthrough its tools
and methods for collaboration
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2.4 Conclusions of the state of the art and topic
positioning

Chapter 2 represents theState of the art of this thesis. From the first
observatiors coming from the Context (Chapter 1), the experience of a
design practitioner and the round explorations between theory and action
of ResearctAction approach we identified themes and concepts thatve
organize in three parts of this state of the artAesthetics from art to design
appreciation The aesthetic experience and Desigork and feelingsThis
construction also canes from the experience built up in the AlcatelLucent
Bell Labs projects during thefirst two years of this research project. The
reader will discover this knowledgen practicein the Empirical study,
section PreExperimentation (Chapter 4 .1.). Before that, we sum up the
knowledge of the State of the Art and we create a topic positiongfor the
next chapter- Research Questior& Hypotheses (Chapter 3).

Psychology & Philosophy

Design
AESTHETICS, THE AESTHETIC

ROM N ) EXPERIENCE
DESIGN APPRECIATION Aesthetic

Experience

NORMATIVE /
JUDGEMENTAL

SUBJECTIVE /
HOLISTIC

DESIGN, WORK &
FEELINGS

RecaIIFigure 26: The representation of the three parts of the state of the art.

The first section (©2.1) focuses on the concept ohestheticsand
more predsely on theaesthetic appreciation. Psychology offers objective
models to understand beauty perceptionthe information -processing model
of (Leder et al., 2004), (D. A. Norman, 2004a) three levels of beauty
perceptiorand (Parsons, 1989)five stages afrtwork appreciation
developmentThese modelsshow that the aesthetic appreciation depends
on the aesthetic featuresthat are perceivedthe context of the artwork,
the maturity of the viewer in aesthetic appreciationthe attitude in the
moment of the appreciation etc. Somedf these aspectare also studiedn
designthrough the creation and validation ofaesthetic features and
principles(Hekkert, 2006) and Kansei propertie¢Carole Bouchard,
Mantelet, Aoussat, et al., 2009). These principles are rules to follow in
order to link users' aesthetic preferences with products properties.
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However, new directions in design show that thetransgressiorof
these principles and rules mightead to rich aesthetic responsefor
products. With the birth of interaction design and HCI, aesheticsis
studied in relation with usability and usageFindings show that there is a
tight connection between beauty, goodness and usabilitoreover beauty
in HCI opens a new field that is not focusing on the appearance of the
product but on qualities d interactions Poetic, expressive, magical
interactionsand interactivity attributes are first attempts to create a
language in interaction design. As the aesthetic princigethis view on
aesthetics izontested in design research due to its too narro¥ens on
studying such complex concept. Besides this critique, the birth of User
Experience and Experience Design, propose new frameworks to
understand and apply aesthetics in design research. We present this
knowledge in the second part of the state of thaurt.

The second section (12.2) draws an overview ondifferent theories,
frameworks and methods to describe, analg and generate experiencés
defined as arextra-ordinary, memorable, transformative situations.

We also show first holistic approaches tdwdy the aesthetic experience
both as theoretical concept as a design framework.

Among these studies the recent protocols of UX evaluation based on
memory theorghow remarkable results: experience evolvan different
temporal phases (Karapanos et al., 209) and it can be evaluated using
retrospective elicitation (Kahneman et al., 2004; Karapanos et al., 2012).
Regarding the UX evaluation methods of aesthetics and aesthetic
experience, we identify a lack of knowledge of these notions in terms of
definition and evolution over time.

Pragmatic philosophy adapted to design proposes first frameworks to
study the aesthetic®f living an experience, as a quality of the experience.
Aesthetic experiencénvolves sensory and intellectual faculties, have a
narrative potential that is created as an integration of meaning and
movement (Petersen et al., 2004; Wright & Mccarthy, 2008). From this
perspective we show the limitations ofhesestudies and we propose first
dimensions of the concept narratives, mind & body in teraction,
discourse and emotions. Regarding the evaluation of the aesthetic
experience from a holistic perspective, design research lacks of an
evaluative framework. In order toaddresshis point, (Mihaly
Csikszentmihalyi & Robinson, 1991) study on musem professionals and
artworks is one of the most complete research on the subject. Both their
protocol and results consists a solid base for studying aesthetic experience
in other contexts and thus for design research. From this study we create
theoretical tool to observe and describe aesthetic experiences.
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The third part (22.3) of the state of the art looks at aesthetiin
organisations andfocuses on the different rols of artefacts as translations
and embodied manifestation®f a culture. Firstly, the aesthetic artefach
usually made by an artistintroducesthe aesthetic approadt
organizations. Through symbol interactions and a social and collective
construction of reality (Strati, 2005), this approach proposes a paradigm
shift from efficiencyto aesthetic feelinga work. Studies rdated to this
perspective like Flow experiencéCsikszentmihalyi, 2008; Moneta, 2004)
stress themportance of such feelings for personalevelopmentand even
productivity.

Further on we orient our view on other artefacts, less aesthetic the
artistic sens®. We draw an overview orintermediary objects and
representations, probes, boundary ohj@ttese artefacts are classically
solutionoriented Recent studiesntroduce in the design process
subjectivity through reflection and ambiguitgnd show the importance of
these notions for creativity and more profound reflection on the users®
behaviours, needs and desires. Besides these roles in the design process,
intermediary objects are also a lens to study and influence the
organizational cul ture. They havetransformative powethat is manifested
in action and they are temporal and space markers of the design activity
(Vinck, 2009). Among the different types of intermediary objects, we
focus on design artefactd esign is a vector of change in organizations
(Brown, 2009) and a condition to foster the innovation capacityMasson
et al., 2006). DesignersO ability to cope with the unknown, itBexibility
and adaptation in action and the tangibility of its outcomes are important
requirement for the tomorrow products and services. In another trains of
thoughts, design is an objectifier of cultural aspects in organizations
These observations lead to the conclusion that there is a tight connection
betweeninnovatio n culture and design artefacts and that design culture
brings for the actors of innovationnew collective experiencesthrough its
tools and methods for collaboration

Topic positioning: At this point we showed a global view on
Aesthetics in design research with definitions, evaluation methods,
dimensions and a theoretical tool on the states of mind of a person
living an aestheticexperience. We showed thathe designer is not only
crafting the product, the interaction, but also the experience of uthes
professional context of this PhD and the recent design practices that
include the user in the design process lixe participatory design, brings a

13 The object is nat designed to trigger an aesthetic feeling. However these objects
might trigger such feelings due to their interaction with the actors of the design process and
their qualities developed in action.
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new view of the rolesand influence ofthe designerboth in the design
process as for organisations. Besidtége product, the interaction and the
experience, designers are also introducing a design culture in organisations

In techno-centred departments designers are in interaction with other
specialists and work in multidisciplinary teams. They aldotroduce new
ways of doing and thinking and design is a vector of chang®rown,

2009). In the first chapter of this thesis(Context) we discuss the ethics of
design and propose subjectivitand questioning as characteristics of design
practice. These elements both respedesign laws of moralityVial, 2010)
and bring new ways of doing and thinking innovation.These new
changingsseemdo activatea new experiencén the design processd of
the design procegss practitioners in a Technecentred department, we
observea transition from the concept of User Experience to a hew
concept of Design Team Experience (seeFigure 68). This experience is
transformative and mark the persons invoéd in the processFor research
engineers, vorking with designers in their daily projects changetheir ways
of doing and thinking. They explore new ways of collaboratiorand seem
to live memorable experiencesVith these observations in mind we
present the next chapter of this PhD, theResearch Question and
Hypotheses.

Design & collaboration Design &
intermediary objects Innovation culture

Figure 68 Topic positioning Ba new perspective orExperience & Design
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2.5 Synthesis of the State of the A rt

The normative and judgemental perspectives frame the aesthetic apprecia
as aninformation-processing model Through the creation and evaluation of
aesthetic features and principles, design research builds rules tfollow on
Pq) order to attain an aesthetic appealing. However this perspectiveriarrow, as
too detailed on features and less on contexT he violationof the aesthetic
principles might also bring unexpected appealing. Thegginciples should be
understood in terms of exploration rather than a solid corpus of knowledge.

The holistic perspective shows a larger view on Aesthetics and Aasthetic

experienca. An experience is an extra-ordinary situation, transformative

and memorable that evolves over tim e. The Aesthetic Experience has foul
N N O dimensions:narratives, discourse, body & mind interaction and

emotions. To study temporality of experiences, recent studies odser

Experienceand Memory Theorguggestthat retrospective elicitation is a

reliable method.

Identifying the states of mindf a person liing aesthetic experienceould be
a way to observe and study aesthetic experiencésom the state of the art,
N N N Qe propose aheoretical tool with four dimensions: the Perceptual, the
' motional, the Intellectual and the Communicative , to study aesthetic
outside the context of museums and artelated encounters.

Aesthetics in worlare recently studied bymanagement science. Thaesthetic
approachconsists in introducing anaesthetic objegtithin organizations to

N X) bring reflection and new perspectives for the employees. Other studies like
Flow experience show that introducing such feelings in work brings
motivation and personal development

Intermediate objects are tools thatoptimize collabortion and cooperation
and, in the same time, they arembodiments of an organizational culture an
functioning. Besides providing solutionroriented approaches, design artefac

XO like probes and boundary objects unbind routines, embrace chaos through
subjectvity and ambiguity in the design process. These qualities are also
valuable tofoster innovationand to influence the innovation culture

The recent interest ofparticipatory desigrto include the uselinto the design
process and the growing number bthe User Experiencetudies in the design
community brings a translation ofthe concept of Experience, from the

X N O user to the process. Moreover the transformative character andsubjective
perception introduced by design artefacts in the design processsisnilar to
the characteristics of aesthetic artefacts. This perspective seems to give bi
to a new concept: theAesthetic Experience in the design process.
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3 Research questiol

Research Question and Hypotheses
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3 RESEARCH Q UESTION AND
HYPOTHES ES

3.1 Introduction

This section formulatesthe main research question of thistudy and
develops the hypothesesf this thesis.This question relates tothe concept
of Aesthetic experienes explained in the State of the A. The recent
developmentin the field of User Experience, and the new design practices
- like participatory design that include the user in the design process
brings a translation of theconcept of Experience from User experience to
Experience in the proceBsirthermore, the qualities ofdesign artefactais
intermediary objects for the actors of innovation are similar with the
qualities of the aesthetic artefactdn Techno-centred environments, design
is a vector of change and transformati@nd seems to bring in amapproach
similar with the aesthetic approach in organizationswith this in mind, we
challengetheinfluence of design to create an aesthetiperiencén Techne
Push environmentand, in the same time to enrich the innovation culture.

Therefore the core research question explored in this thesis is related
to the concept of aesthetic experienceof a Research & Development
Department™ and the influence of this experienceon the innovation
culture . In a Techno-Push environmentasR&D departments, design
culture changes the wayn which innovation is built and experienced This
study alsoexplores howDesign-Pull and Techno-Push approaches
collaborate and transform eaabtherin an R&D department .

During this study the following hypothesesare explored:

Hy pothesis 1 suggests that there existan aesthetic experience in
R&D departmentsand this experience can be frameworked.

Hypothesis 2 investigates the relation between the dimensions of the
aesthetic experience and the innovation andesign culture.

The last part of this chapter presents an overview on the Experimental
approach and the organization of the Experiments for the next sectiob
Empirical studies

14 The R&D department is constituted in 2011 from 83% reseach engineers B
technical profiles,12% designers and design researchersb profile reconversions to design
included, and 5% psychologists and sociologists. Sometimes we use the terndesign teanb
Concepteurin French, to refer to the multidisciplinary teans of the department.
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3.2 Research question

Based on thesix statements presented in theSynthesis of the State of
the Art (section 2.5), we raise the following research question:

How the aesthetic experience of an
</|! R&D department influences the
innovation culture?

Aesthetics and subjective experiences are topafsgrowing interest in
the design community. In order to study these conceptspsychology
proposes methods taobserve and analyse a person living an aesthetic
experience usually in art contexts . Pragmaticphilosophy
decontextualizesthis concept from its original frame and suggestsat
aesthetic experience lies in action and interaction , and it can appear in
real live situations. Several studies from management sciendeterested
in the psychology of work feelings , suggest thatstudying aesthetic
experiences in organizations opens for new experiences and attitudes
in this environment Bfrom an instrumental attitude to an aesthetic
attitude that bringsin learning, change and living extraordinary and
memorable situations

From the design point of vievecholarstackle the notion of aesthetic
experience. In the state of the art we show differgdimitations of these
studies regarding the structure of this concept and the evolution of this
type of experience over timeln order to explore this perspective, recent
studieson User Experiaceand Memory Theoryecommendretrospective
elicitation asa reliable method to study experience over time. This
direction could also be a way to study aesthetic experiersce

Besidegshe product, the interaction and the experience, designers are also
introducing a design culture in organisationsn a techno-push
department, the encounterbetween research engineers ardesigners
triggers new ways of collaboration and social interaction. These new
interactions between thetwo cultures trigger transformati ve and
memorable experiences The first hypothesexplores this perspective and
tries to depict the aesthetic of tle collective experience of aR&D
department
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Moreover we are interestedn understanding the influence of this
two-cultures-encounter for innovation. The second hypothesiduates the
relation betweenreseachers subjective experienttes outcomes in terms
of innovation of the R&D department andthe role of design culture
to elicit such experiencén order to represent these relationsand the
central concept of this thesisFigure 69 draws an overview of the research
guestion in its context and propose firselements to build the hypothess
space.

Figure 69 Contextual elements and the central concept of this thesis: Aesthetic Experience i
R&D labs

3.3 Developing hypothes es

To answer our research questiortiow the aesthetic experienceaof
R&D department influences the innovation culture we develop two
hypotheses as following:

,? ' There is an aesthetic experiencein an R&D department
\ . [ and it can be frameworked.

There is a strong correlation between aesthetic
\"[' experience of research engineers and both Innovation
- and D esign culture.

Figure 70 summarizes the two hypothesgof the study within the
context of this PhD. We also reresent the actors of the R&D department
and the outcomesof their design process within the three cultures

Aesthetic Experience & Innovation culture 11



presented beforethe innovation culture, the desigaulture and the techno
culture. Further on we detail the hypothess and prepare the

Figure 70 Developing hypothese s: The context of the study (Left); The first Hypothesis on the existence of an Aesthetic
Experience in R&D labs (Middle), The second hypothesis on the influence of Aesthetic Experience on Design and
Innovation Culture (Right).

experimentation phase.

3.3.1 Hypothesis 1: Investigation on the aesthetic

experience in an R&D department

Hypothesis 1 focugson the study of the aesthetic experience of an
R&D department . We presented in the State of the Arg definition of
an Aesthetic Experience, in whichransformation, memorability and
consciousneare important characteristics These characteristicare for us
first filters to depict the nature of such experiencesMoreover it is stated
that such an experience is developed over time and it is not a momentary
situation. These first statementgeneratetwo questions. Oneis on the
timeframe choseim order to study subjective experience of researchees
second question is related to the protocol that OdetectsO the aesthetics in
working experiencelo sum up, what protocol t o use in order to detect
if re searchers live aesthetic experiences in R&D departments and what
is the temporal frame of such study?(Csikszentmihalyi & Robinson,
1991) work published as @he art of seeing: An Interpretation of the
Aesthetic Encounte® is representative for the goal of this hypothesis.

114 Aesthetic Experience & Innovation culture



Protocol : At the end of the book, the authors publish the interview
grid used inthe study. T his interview grid is specifc to works of art b
mostly paintings, andthe population chosen for the study are museum
professionals, mostly curators. In order to adapt tsiprotocol for our study
we makea correspondence between Musm, Artworks and Curators to
R&D department, Project and ResearchEngineers (seeFigure 71).

The correspondenceMuseumbR&D department and Curators B
Research engineease more evident thanartworkscorresponding with

Figure 71 Correspondencebetween museum context andrganizational context to
study aesthetiaexperience in an R&D department

projectsAs the definition of experiences, projects arstories over time, they
have a beigning and an end, and they mobilize people during a certain
time on certain activities towarda common goalThese characteristics seem
adequatefor the study the subjectiv experience in an R&D department
and therefore we choose to study projects in the same way as
Csikszentmihalyi & Robinson studied artworks.

We conduct this study at Bell Labs France in the Applications
Research Domain (APPRD) presented in théndustrial context (Section
1.1). During the 4 years of APPRD people work on more than 70 projects
btransversal, teamspecifiand Europeanprojects.

Temporal frame : Regarding the temporal framewe analysethe
subjective experience of researchers at Bell Labem beginning of 200 8
to the end of 2011. This period coincides with the existence of this
multidisciplinary research department. InJanuary 2012the APPRD of Bell
Labs is closed due to an organizationakstructuration. Therefore we
choose thefour years of APPRD existenes atemporal frame During an
a-posteriori study, we interview researchers about aspects of their work
that transformed them, made them live anextra-ordinary situation and
persisted in their memory . What is worthwhile living in the mind of a
researcher and what are the conditionthat makea projectmemorable?
Moreover this hypothesis challengethe universalityof the concept of
aesthetic experienceis aesthetic experience in work similar with
aesthetic experience in museum contexts?
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3.3.2 Hypothesis 2: Influence of aesthetic experience
in R&D departments on innovation and design

culture

We show in the State of the Art that dfferent studies underline the
role of aesthetic experience and B experience in work tofosters overall
subjective welbeing and performancd n the second hypothesi®f this
thesis, we challenge theelation of aesthetic experiences tproductivity
and innovation and investigate the influence of design culture to tgger
suchan experience. In order to validate this hypothesisye divide our
investigation in two parts:

H2.1: There is a correlation between the aesthetic
experiencein an R&D department and innovation.

\II
[' H2.2: There is a correlation between theaeghetic
experiencein an R&D department and design culture .

Sub-hypothesis 2.1 (seeFigure 72) exploresthe relation between
the conditions of an aesthetic experiencand innovation indicators. At Bell
Labs innovation is quantifed through the following Key Performance
Indicators (KPIs): Number of publicationgarticles in specialized journals,
international conferences, invited papershumber of patentgthe patents
accepted by the internal intellectual property departmentyaumber of
technological transfer@echnologies transferred from Bell Labs to the
business structures)number of breakthrough solutioffigutcomes of
projects with original approaches that arrive to new productsrupture
innovation, or to new market opportunities). APPRD projects are
contexts in which these outcomes come to life. An efficient organization in
this department is one that enables APPRD members to contribute to
each type of realizations described above and to attain established targets.

Figure 72 The development of the second Hypothesis in the context of Bell Labs: the relation between the Aesthetic Experience
in an R&D department and Innovation KPIs B Sub-Hypothesis 2.1 (Right) and the relation between Design Culture and
Aesthetic Experienced Sub-Hypothesis 2. 2 (Left).
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For exanple is anextra-ordinary project in which peoplelive rich
experiences, one that produces lots gfatents, articles, technological
transfers or disruptive innovation solutichlf not what is the impact of such
projects?Furthermore the Sub-hypothesis 2.2 investigates the influence
of design artefacts and design activity in living memorable projects
and aesthetic experiencesin an R&D environment (see Figure 72).

The results of this hypothesis cold also bring knowledge ondesign
influence in Techno-Centred environmentsat a larger scaleon the
elementsof this culture that encourage innovation.As experiences are
transformed inremembered storiglsat are communicatedand finally they
become the ultimate drivers of our actions (Blythe et al., 2009)we believe
that projects in which people live rich subjective experiences foster the
imaginary of organizations, and influence future projects and

products.

3.4 Experimental approach

In order to explore the two hypotheses of this study and to answer to
the research question, we use afsction-Research approacin Section
1.3.1.2 Definitions & approachesbdesign as a disciplinewe represent a
classical exploration between Theory and Practiegthin the two cycles of
the Action-Researchthe first cycle of exploraton and the second cycle
focusing on validating the research question.

Figure 73 shows the experimental strategy of this PhD. Within the
first phases of this approacliSection 1.1 to 1.4) , local questions and
experimentations are conducted to understand the field as practitioners.
These investigations are not directly related taie research question. They
are pre-experimentationsproblem-solving situations in multidisciplinary
projects of the APPRD to solve initial situations through first experimental
actions.For Bell Labs the goal of these projects is to create technical
demonstrators with Bell Labs technologies. As a designer and a UXD team
member, | worked on usecases and scenarios to framework and create a
good user experience. After a year of practice on techreentred projects,
we observeda tendency of design practiceitdluence not directly the user
experience, but the way people worked togefthem a global perspective of
the Action-Research approach, this first experience on the field gives a
diagnostic of the first cycle:in a techno -push environment , design is
not directly influencing the User Experience, but the working
experience of the design team.
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Figure 73 Action-Research approach and the strategy of exploration and experimentation. The main research question (RQ) and the
Hypotheses (H1 & H2) of the study are built after a phase of Preexperimentation.

It is here that the research question appears, from tHeeld experience
and the research intereshUser Experiencand Aesthetic¢seeFigure 73).
Once the research questiofRQ) is formulated we conduct two
experimentations correspondents of the two hypothesqExpl & Exp2 in
Figure 73). These experimentationsare two studies, the first todepict and
framework the aesthetic experience of the R&D departmeamd the second,
to understand the connection between aesthetic experiencemaodation
and design culture The outcome of these two experimentations is a
theoretical framework to observe and describelong-term aesthetic
experiencén real settings, the relation of this experieno&kPls of Bell Labs
and theinfluence of design culture to trigger such experience in an R&D
department

The generative aspect(the last step of the ActionResearch approach:
2.4 in Figure 73) of this framework is not directly tested in this thesis.
Due to temporal and organizational constraints we could not directly test
the theoretical framework directly at Bell Labs. We give first hintfor its
exploitation and usage. These suggestions are relatediow to create
aesthetics experiences in teebantred department through design culture
that fosterinnovation.

3.5 Conclusion

This thesis ains to explore the concept ofaesthetic experiencein an
R&D departm ent. In order to theoreticaly build this concept we usea
ResearchAction approach. The first phase of this approach, Pre
Experimentation, and round exploration between Theory and Practice,
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give birth to the main research question of the studyHow the ae sthetic
experience of an R&D department influences the innovation culture?

To answer this research questiorwe propo% two hypotheses. The
first hypothesis, H1 - There is an aesthetic experience in an R&D
department and it can be frameworkeds exgdored in an a posteriori
qualitative study in APPRD department of AlcatelLucent Bell Labs
France The result of this first report showsthe dimensions of an aesthetic
experience in the Technecentred department.

The second hypothesisH2 - There is a caelation between the aesthetic
experience of Research Engineers and both the Innovation and Design
culture, is investigated inquantitative study in the same field.The first
sub-hypothesis of ouranalysisneasures thecorrelation of the dimensions
of the aesthetic experience depicted in the first experimentatipand the
Bell Labsinnovation indicators - KPIs. Moreover as this research project is
conducted in a Technacentred department, the second sullwypothesis
exploresthe influence of design to triggersuch experiencein the
department.

The next part BEmpirical studies shows the development of the two
analysegorresponding tothe two hypothesesb Experimentation 1 and
Experimentation 2, accompaniedby a Pre-Experimentation phase

Aesthetic Experience & Innovation culture
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4 EMPIRICAL STUDIES

4.1 Introduction

In this chapter we present the empirical studies conducted in this
thesis. In order to answerthe research question and to validate its
hypotheses presented in the previous chapter, we perform a Research
Action approach in two cycleqseeFigure 73).

The first cyd, called Pre-Experimentation groups examples ofdesign
approaches conducted during this thesis in Bell Laljzrojects Besides
bringing solutions asdesign practitionesin the APPRD department,
during this phase we also acquire a larger view dhe role of design in a
Technecentreddepartment From the theoretical point of view, we observe
a tendency of design practice to influence not directly the user expence,
but the way people worktogether. Both the interest in Experience and the
aesthetic quality of living Experiences, as the insights learned during Bell
Labs projects, lead us to the proposition of a new concep&esthetic
experience in an R&D departmentand itsinvestigation in the second
cycle of the Action-Research approach.

The second cydtecalled Experimentations and is divided in two parts,
Experimentation 1and Experimentation 2that correspond to the two
investigations performed to validate the two hyptheses.

In Experimentation 1 , we conduct a qualitative study with 31
Research Engineers from APPRD Bell Labs to depict the aesthetic aspects
of their work in the R&D department during four years Bfrom 2008 to
2011. We study the most memorable and transfonative projects and
extract the dimensions and conditions of an aesthetic experience in this
department.

In Experimentation 2 , we perform a quantitative study that analyse
Bell Labs projects on the dimensions of the Aesthetic Experience, found in
Experimentation 1 and the relation between these dimensions and KPIs
and design culture. Througha questionnaire completed by 30 Research
Engineers from APPRD Bell Labswe identify the relation between
aesthetic experience, innovation indicators and design cutei Moreover
we identify the dimensions and conditionthe most significant in order to
trigger an aesthetic experience in this environment and the corresponding
design tools and practicésat activate such a state of mind for the R&D
engineers.
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4.2 Pre-experimentation and explorations

4.2.1 Introduction

In this part we show the first cycle ofResearchAction approach of this
thesis(seeFigure 74). Among the approximately 50 projects produced by
APPRD from 2008 to 2012, we present two cae studies of twoprojects
and other design activities conducted during this thesi¥6% of APPRD
projectsare located in FrancgseeTable 12). Almost all crossdepartment
projects are multidisciplinarythey are rich in interactions ketween design
and Techno-centred practices.

Table 12 Typology of APPRD projects (a total of 50 projects except European projects)

Nij Cross-department Nij Multidisciplinary Nj Location of
projects projects projects

Cross: 6 (12%) Multidisciplinary: 22 (44%) France: 38 (76%)

Non-cross 44 (88%) Technical: 28(56%) Belgium: 5 (10%)

India: 5 (10%)
USA 2 (4 %)

In order to understand these interactions, Preexperimentation
describegwo crossiepartmentand multidisciplinary projects Franceb
TechCads and KnockKnock. The two names are not the names of Bell
Labsprojects They have the name of the design artefactsntermediary
objects, developedn the project. Firstly, we show how design provides
local solutions in accordance with a techngush demand.Secondly we
describedesigninfluence at a larger scalebeyond the projects frame
Design artefactdring a new culture in the Techno-centred department
and inspire the engineers to develop a range of new tools and practices in
their work. The insights gained as aesign practitioner in the phase of
Pre-Experimentation contribute to the creation of the research question
and the development of hypotheses

Figure 74 The first cycle of the Action-Research approach solution based design and first
diagnostics
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4.2.2 TechCards Da design solution and its influence

in the R&D department

4.2.2.1 A communication problem and a design solution

Context - a multidisciplinary project in a Techno-Push
environment. SlideWorld is the first project of this PhD. It is an
international project with Bell Labs teams from France, Belgium and
India. Having a deadlineof six months, from June 2010 to December
2010, the projectgoal is Techno-Push: to build a technical demonstrator
with the latest Bell Labs technologieslt is one of the first
multidisciplinary projects in Application Research Domain (APPRD) and
the design teamis involved from the beginning of the design processThe
project team consists in16 Technical specialist§ Designersand one
Psychologist

The problem - multidisciplinary and highly specialization. In June
2010 SlideWorldproject startswith a day workshop in FranceThe
purpose of this meeting § to explain the recentBell Labstechnologies to
the design team forthe scenario creationThe workshop outcome is a list
of technologiesnames(seeFigure 75). The level of abstractness of the
information was to high, and the granularity of the listedtechnology too
different to be directly exploited by the design team. Acommunication
problem is identified due to the cultural differences between thelesign
and the techno-centred approactes

Figure 75 The workshop participants at Villarceaux in June 2010Alcatel-Lucent Bell Labs
France (eft) and the list of technologies resulting the workshogright)

In order to fix this problem and to take into account the DesignPull
and Techno-Push factors, we propose a double flow of information
process as presented iRigure 76. The particularity of this process
adapted from (Ebenreuter, 2008), is the importance of the first steps of
the process,Technology Classificatioand ComprehensiorBefore creating
scenarios and usestories,a common representation for all members of the
teamis mandatory.
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Figure 76 The design process framework (adapted froifEbenreuter, 2008))

The design solution Bthe TechCards: After the global workshop,
the designteam classifiedhe listed technologieson their maturity level
and technology typ&he high specificity of this technical knowledge made
the information gathering very complex.Due to their abstract nature and
their specialisation, a first challengesito put easyto-understandlabels on
technologies By repeated meetings, names archosen and we succeed in
creating a coherent document that regrouped all the technologies of the
three technical teams involvedn the project Bthe Understand phase of
the design process.

Knowledge coming from human sciences and design research show
how intermediary objects and representations are useful in the design
process to solve problems related to communicatio(Boujut & Blanco,
2003; C. P. Lee, 2007; Mer et al., 1995; Vinck, 1999, 2009). Some of
these studies useard representations the design process for their playful
effect and easy manipulatiofBouchard et al., 2005; Moggridge, 2007).
Inspired by these tools and we created th&echCards D cards
representations of technological bricksTechCardshave an A5 formatand
the information is distributed in a specific layout of both sides of the card
as shown inFigure 77).

Figure 77 A TechCard compdion, both sidesl: Title and name of the platform,

2: Metaphorical image,3: Short de<ription of the technology, 4: Maturity level,

5: Ownership, 6: Technical characteristicsy: What to improve points, 8: Location &
contact.
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Each technology is represented througlan image chosen by the
design team. In order to choose the images, #re are used two databases:
the company marketing imagdata baseand flickr.com Bwith the creative
common license. Regarding the texta short technology description is
presented on one side of the card, just under the image. The other side
regroups all the technical details: the technical characteristics, inputs,
outputs and corpus. We also create a place for research questions,
comments and points to improve and, at the bottom, the persons to
contact for more information. Due to the specificity of our project and its
constraints, we develop two iconsthe maturity level- a circle that is
gradually filled up with the technology development,and thetechnology
ownershiPrepresented inthree key words:internal, external and mixed

The A5 format was closen in order to easily read the text
information. The plastic cover made them more robust and easy to play
(seeFigure 78). Once the cards are finished, the next step consists
creating scenarios the Imagine phase. During this phase and using the
TechCards, we creat userstories. In parallel the technical specialistgork
on the development of the technological bricks. At the end of this step
and having all this material we ara@ble to imagine a whole scenario for the
technical demonstrator.

Figure 78 TechCards and their usdor the scenarios creation

During the design process, the TechCards had different rolder the
members of the SlideWorld team. AgVinck, 1999) underlines secondary
roles of intermediary objects are discovered during their use and
interaction. Both the creation of this material aad the use these
intermediate objects, influencd the way teams collaborate and shage
common understanding. Further on we show the different roles of
TechCards for designers, engineers and managers. Moreo&irbsection
4.2.2.3 presents the influences of the card format at a larger scale, in the
APPRD department.
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4.2.2.2 TechCards Bfrom a solution -oriented tool, to new
adaptations in the process

The primary goal of the TechCards is to help the design team
understand technologies inorder to create usecases. From this point of
view, we emphasized their role amtermediary objectsWe observed their
quality as intermediary objectdoth in SlideWorld project, as in controlled
conditions tested with a population of forty-six design students. The
observation on this matter can be found in two publications (Ocnarescu,
Bouchard, Aoussat, Pai, & Sciamma, 2011; Ocnarescu, Rodio, et al.,
2011). It is shown that TechCards are an inspiring material for creativity
sessions, and that they influence the intrinsic motivation of the design
team.

Besides these resultsilong the design process, we olesved surprising
adaptations of these materials by engineers and managers. These new roles
appeared without designersO control. For examplee discoverthat people
areproud to have their name on the back of a card abe author of a
technology. During th e final demo of the Technical demonstrators,
engineers printed TechCards in small formats and stuck them on
computers to label technologies (se€igure 79). Regarding managers
they used the cards aa planning and management toolH aving all the
Figure 79 Small TechCards TechCardsgave them a global view orthe technologiesdeveloped by
labeling algorithms on their team and their degree of maturity (seerigure 80). Table 13
computers. synthesizes these roles and influences.

Figure 80 Example of usage of TechCards as a planning toal the management process. Screen shot from the managerOs
presentation of the projectbOct 2010.
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Table 13 TechCards influence in the design procedsom (Ocnarescu, Bouchard, et al.,
2011; Ocnarescu, Rodio, et al., 2011)

Project team members TechCards roles and influence

Understand technologies
Work with engineers to build them! tool for collaboration ;

" Inspirati onal & motivational tool ! cards combined with
DESIGNERS game rules increase creativity and bring a subjective experience
in the design process;
Scenario creation ! the context of the project is usually
forgotten due to the focus on theimage and the technology ;
The tangibility of the cards! first tangible ideas in the
process; also used to label technologies (sEgure 79);
" Ownership and the format! proudness;

ENGINEERS " Clear format ! efficiency in communication and description
of technologies; Figure 81 Examples of
" TechCards adaptations in other projects (seeFigure 81); TechCards made by
" Global view of all the technologies and their maturity level; engineers in other project
MANAGERS " Plan the attainability of usecases project management tool PowerPoint format.

(seeFigure 80).

Slideworld project becomes a success of APPRD and finally, the
TechCards format spread in the department. Other teams explore this
format and engineers start to create their own TechCards, sometimes
called Technocards (sed-igure 81). Concerning these adaptationsye
observed a significant difference between the TechCards made by
designers and the one made by engineers. &engineers use the image to
explainan algorithm and prioritize the efficiency and clarity in
communicdion. D esigners useghe image to metaphorically represent the
technology and to trigger an emotional state in the same timerigure 82
showstwo different proposals for Face detector TechCard.

Figure 82 Different images proposals for the TechCard 'Face Detection'. The first image (a) is a
typical image made by engineers working on faegetection algorithm, the second image (b)
comes from AlcatelLucent database and presents the concept in a playful way.
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However, even if engineersO imagesopositions are usually techne
centric and the openness of the card for inspiration and creativity is lost,
the fact that they created their own TechCards showtheir interest in the
reconfiguration of design artefacts. This phenomenon, calledxaptation
(Labrune, 2007), takes place ircreative environments where
functionalities or formal propertiesof objects with non predictable rules,
inspire the actors using then to new usages. It shows howdeas and tools
from design are Ostolend and adaptexther contexts. The fact that this
tool is used in other projects shows its impact from &rger perspective
than the design proce3he next session shows othdranslationsof the
TechCards concept.

4.2.2.3 A new quality of intermediary objects ? Design
influence on the organizational culture

TechCards are intermediary objects as (Mer et al., 1995; Vinck, 2009)
define this concept:they are both irgrmediate representation of future
technological bricks and in the same time they offer a global view to all the
team member of the OmatterO to designtechnologies. Besides their use in
the design process, we observed how these cards influence persisted even
once the projectis over. At a larger scale we witnessed how these objects
become artefacts of the organizational culture of APPRD.

After TechCards, in 2011 other members of the R&D department
creatal CreaCards. These cards aan educative toolmade by creativity
! specialiston creativity methods andtechniques As Figure 83 shows
. CreaCards have similar layout as TechCards. They are not created to
Figure 83 An example of . . . o
CreaCards, a convergence serve a particular project, but rather as a todtit for the multidisci plinary
technique for Creativity teams of APPRD. Therefore they are not intermediary objects but
sessionsComparisa. boundary objects

A similar toolkit, People Innovation & Participation (PIP) Toolbox, is
a set of 37 cards with inspiring methods and tools when doing usetriven
innovation research(seeFigure 84). These cards arereated by Bell Labs
Belgium designers in 2012. As CreaCards, PIP Toolbox cards are made by
designers to share knowlege between design and technaentric culture.
Thus, a first observation of these practices is théransversal influence of
the card support in the APPRD department since 2010 and the
popularization of design practices as intermediate representations and
boundary objects . The tangible and playful effectsf this support,
combined with its synthetic nature of informatiormade cardsa designtool
that influenced both the design process and the organisational culture of
Figure 84 PIPCard of the the R&D department.

TechCardsmade in 2012 Additionally the TechCards project became a project pese. After the

SlideWorld project, as the interest in these cards grewve decided to
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create anonline platform (internal use only)D TechCards Collection(see

Figure 85). We put all the TechCards created in APPRD (over 40

TechCards) and we develop a module for other pedpto create, edit and

print their TechCards Moreover for the Bell Labs Open Days 2011 we

createan interactive application that connectegbhysical cards with their

virtual representations orthe website. The system also records all these I
ideas and visually representeem within the application (seeFigure 85). '
This last example of exploration of TechCards shows the diversity and the

plasticity of this concept.Finally today TechCards are a part of the history

of APPRD and of the organisational culture of the department.

4.2.2.4 Conclusions of TechCards project

(C. P. Lee, 2007) introduces the corcept of boundary negotiating
artefactsto describe how certain boundary objectembrace chaos and
complexity We too observethe sane phenomenon of borrowe,
structuring, self-explanationartefacts with the exaptatiorof TechCards by Figure 85 TechCards
other teams.Figure 86 shows an overview of TechCards influence in collection on the website
APPRD and their reconfigurations. As Lee we observed the richness in the(top; TechCards Augmented

. . . _— at OpenDays 2011: by
process and in the department, interactional processes suchagotiating, :
. . . . . showing a TechCard at the
persuading, educating, manipulatingand coercing. Buchenau at al. argues amera, the program
that design team not only creates solutions as toolkits or sets of techniquesecognizes it and shows on
but they develop anattitude and languageto solve design problems the screen the virtual card on
. . . the website pottom).

(Buchenau & Suri, 2000) and to create a culture of innovatior{Brown,
2009). Therefore we propose a new role for design intermediary and
boundary objects. Besides offering a solution to problems that appear in
the design process, they are also embindents of a culture- cultural
vehicles, and theytransform the environment in which they act. They
educate and they informally bring knowledge on the design culturelheir
formal and usage properties like the playfulness and interactivity of cards
bring in new aesthetics in the design process for the actors of innovation.

Moreover our study (Ocnarescu, Rodio, et al., 2011)shows how these
intermediary objects haven influence on motivation and subjective
experience in the design process We showed how TechCards with game
rules transform the generative phase dlfie design process inta serious
game Additionally this support makes engineers proud and introduces a
subjective experience in the design process through the image designers
chose to represent technologiesToday, due to the recent restructuration
of the department, TechCardsbecome a oncept rather than a tool and its
influence is limited in time. Further on we showsimilar elementof the
design culture. Our aim is tocollect, understanand finally measurehe
design hfluence in the R&D department for innovation and for the
working experience of the researchers.
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Figure 86 TechCards influence in APPRD from 2010 to 2012 . A: The roles in the
design processor SlideWorld projectas an intermediary objectB: The continuation of
TechCards as a project pese through a website and an interactive demo for Bell Labs
Open Days 2011;C: Use of TechCards in other projectsD : The apparition of other cards
in APPRD after the TechCards.

Synthesiof TechCardscasestudy (Section 4.2.2):

I In a multidisciplinary R&D department, design artefacts inspire
researchengineers to new reconfiguration s. Through this rich
phenomenon of exaptation,design culture influence s the organisational
culture and the local techno-centred practices.

I Besides their role in problemsolving stuation, intermediary
objects also impact the collective experience of researchers by
influencing their intrinsic motivation.

I Design artefacts act as educative and cultural vehicles in a
techno-centred environmentand they bring in the design processew
formal and usage aesthetics
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4.2.3 Knock- knock & a design research collaboration
4.2.3.1 Building the Knock-Knock

Context - two projects, one Techno -Push, one Design-Push to
respond to a same goal: Another project of this PhD is the Knock-
Knock. Knock-Knock isa communication devce that is created during
Zero Knowledge Latency System{ZKLS) project (2011-2012). ZKLS is a
TechnePush projecthat uses Bell Labs technologies tereate an
application for highly distributed organizationsto share and spread more
efficiently knowledge across borders in organizations. Developing
internal tools that foster research and development, and engaging
researchers to build applications for themselves, is an important
characteristic of APPRD departmentThe application is a Question and
Answer (Q&A) system, similar to an existing system Quora®. A
multidisciplinary team is created for this project. The design role i® build
the application wireframes and interface of the Q&A system

In parallel with this activity, the desig team - Application Studio
grows within APPRD department. Starting with 2011, the team is
constituted not only from designersand ergonomists but also design
researchers Design researchers contribute to the four quantifiable
outcomes of this departmentBell Labs Key Performance Indicators
(KPIs): number of patents, articles, technological transfers and innovation
solutionshaving a major influence onthe number of articlesTo achieve
this goal, the department stars design research collaborationith design
schools and international departments of design research. Such
collaboration - a PhD exchange, is the collaboratior\lcatel-Lucent Bell I
Labs France B Applications Studioand Aarhus School of Architecture

. . . Figure 87 Aarhus School of
(seeFigure 87). Th e goal of this collaboration of three month spent Architecture: students®
between in Aarhus andBell Labs Francé® is tocontribute to ZKLS project  workshop during my visit in
with a DesignPull proposition to built joint proposals for European funding Oct 2011 (top) and studentsO
for design researcind to co-write papers between resehers from Aarhus ~ Shewroom (bottom).
and Bell Labs

Building the Knock -Knock, between Aarhus and Paris. Following
the research field of Computer Mediated Communication (CMC) during
the AarhusBell Labs collaboration we participate to ZKLS project with a
design proposition. Rather than findingmore efficientand rapid solutions
on how knowledge is shared and accessed in organizatiomg focuson

5 Quora is a questionand-answer website created, edited and organized by its
community of users. The company was founded in June 2009, and the website was made
available to the public on June 21, 2010 (techcrunch.com).

16 | went to A arhus School of Architecture for a month in Septembefctober 2011 to
work with Majken Rasmussen (my collaborator) and Peter Krogh (the responsible of the
design department at Aarhus). Majken also came to Bell Labs in November 2011.
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the qualities of communicating in a less explicit and more suggestiveawdy
on new aesthetics of this minimal communication.

Firstly, we identified several critical situations in order to manage noise
from knowledge, created design propositions for these situations and, we
decided to explore the concept of contextual knowledge through a
shapechangingartefact. This is how KnockKnock is design- a minimal
communication device. As presented in the paper that resulted from this
collaboration (Rasmussen, Lehoux, & Ocnarescu, 2012), the device
facilitates communication between two people in auggestivenanner. It
consists ofa pair of connected physical devices (Wi-Fi connection) that
support synchronous oneto-one communication, betweentwo colleagues
who work close to each other but not in the same vicinity (sed-igure 88).
The device changes shape as a result of the way a person knocks on a
connected device, lifting up the flaps resulting in a visual change based on
haptic input. The goal is to createan open channel for communicatioand
an open spade which the users freely personalize communication.

Figure 88 The Knock-Knock and its usage context: image of the device (tpdmage of
Person A using the devicébottom lefty Image with Person B seeing Person A message
through the Knock-Knock movement (bottom right).
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In (Rasmussen et al., 2012)he authors undetine how the
communication is dependent on schedulingoordination, activity
interruption and how the Knock-Knock is tackling these issues in a less
intrusive way. They also show diffeent scenarios andguggest new rolegor
communication devices like giving individuals the opportunity to create
personalized ways to enter into and participate in communications, and
allow a morefluent scheduling or coordination of activities

The Knock-Knock project and theresearch collaboration finishn
December 2011. In parallel the ZKLS project endsalmost in the same
timeframe. Unfortunately these two prgects do not interact. One has
purely a Techno-Pushapproach that integrates design as tool to craft
interfaces(see final result inFigure 89), and the other, Knock-Knock,
remainsa design research projedtnalized with an article for Designing
Interactive System (DIS)2012 conference. In the next subsectionwe draw
an analyses of the transformation of this project into an organizational
artefact. For the designers working on this device, Knoclnock isa
communication deviceFor the design managers, this object ighe result of
design research collaboratiofurther on we showother roles of this
project in the R&D department.

4.2.3.2 Knock-Knock BbwhatOs next once a design project ends?

During one month of building the Knock -Knock, different types of
artefactsaretested in the Open S@ces of APRD. Paper, 3D printedand
wood prototypes invaded the officegseeFigure 90).

Figure 90 Different prototypes to build the Knock-Knock: paper prototype(top left), 3D
printed (top right), wooden prototypes with electronics(bottom)
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Figure 89 The application
built by ZKLS team project:
AskSophie is a Q&A system

that encourages employees to

share knowledge. Here a
stand is installed neathe
coffee machine and in an
anonymous way people can
answer and ask questions.
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In the same time, other spaces in the department are dedicatéal
rapid prototyping. A research engineer from Application Studio creates
Arduino Geek Club'’ to encourage engineers to create prototypes and
learn how to use Arduind® boards in their projects. In 2011 several
projects used rapid prototyping techniques. Soe of these projects
become demos for Bell Labs Open Days in 2012. This event was also the
opportunity to show that designers® way of prototyping could help
innovation and motivate engineers to take initiative and build personal
projects In 2012 after the APPRD is closed these activities continued.
Make Innovation Tangible Bdemo during the OpenDays 2012 shows

| prototyping techniques and examples. Knoclknock and other examples

of devices build in 2011 are exposed there.
Figure 91 Knock-Knock in

Creativ'Lab (2013)
4.2.3.3 Conclusions of the second case-study project in
APPRD Bell Labs France

Today the Knock-Knock deviceis part of the decorum(seeFigure
91). Placed in the CreativOLab at Bell LaiBcreativity room, it acts as an
icon, a materidization of the design culture. Like other design artefacts
created in 2011 in this laboratory Knock -Knock bring s a contrast in
the Techno-Push environment and due to the cultural difference of this
field, it becomesvisible. Only in this field thesedesignobjects areoriginal,
exoticand act as aesthetics artefacts They are not artistic objects as
aesthetic artefadd, but act as such through theirforce of transformation
and their influencein the R&D department. Thus we obsene a tendency
of these objectgo influence the working experiene of researchers in this
R&D department. From a more global point of view, the next part draws
a taxonomy of the design culture at Bell Labsrom 2008 to 2011 .

Synthesis of Knockknock casestudy (Section 4.2.3) :

I Design artefacts in a Technecentred environment, become
aesthetic objects through their cultural difference and teir original and
exotic nature

I They neither act as tools, nor theyinfluence directlythe outcomes
of industrial projects, but theycontribute to the organisational culture
and personal motivation of research- engineers.

17 Arduino Geek Club is created in 2011 by Fabrice Poussiere. From a personal project
started in an office desk, it becomes a tool and place to create rapid prototypes. Several
demos for OpenDays 2011 and 2012 are built in Arduino Geek Club.

18 Arduino is a singleboard microcontroller designed to make the process of using
electronics in multidisciplinary projects more accessible. Recently the Arduino boards are
highly used by interaction designers.
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4.2.4 A taxonomy of design culture in an R&D

department

This part gives an overview of different design practicés the
Applications Research Domain (APPRDYf AlcatelLucent Bell Labs
France. The frst two parts of this sectionshowed designinfluence in two
multidisciplinary projects This part is not related to projects. It is rather a
portfolio in which dedgn and Techno-centred culture meet outside
projects and organizational structures. From endlegantina dscussion on
what isdesigr?, to the creation of a place for creativity, the curiosity and
the astonishment that designers bring among the other Bell Labs
researchers changes their practices and their working experience.

The first example isCreativOlab It is a place dedicated to creativity,
but also to multidisciplinary activities like prototyping & brainstorming,
and a showroom for artefacts coming from the design culturdt is built in
2009 by the design team managed by FrZdZrique Pain. In order to iid
the placeand to introduce the concept in APPRD, F. Pain creates a team
dedicated to this activity. Through the creation of a social event -
ComingOlabBell Labs researcherdiscoverwhat could be a CreativOlaim
their department (seeFigure 92).

After this event aplace is identified to build the Olab®. Designers draw
first sketches and in several mon#CreativOlab appears (see the process in Figure 92 Cominglab event
Figure 93). Since 2010 until today, CreativOlab is a cesign outcome of In 2010, some of the

C . members of the Creatidlab
the Applications Domain . It was presented as a demo for the OpeDays  (cam (dresscode black)

in 2012 and today it is used as a place for brainstorming sesstn discussing and presenting the
workshopsand as ashowroom on the design culture. It also shows the concept at other Bell Labs
researchers .

positioning of Bell Labs oncredivity, prototypingand multidisciplinary .

Figure 93 The building process of Creativ'lab: plan of the building (bp lef), the place, storage
of files (top right), first sketches drawn in collaboration with Arnaud Le Catlfottom lef} and final
outcome D CreativOlab in 2013Kottom righy.
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Besides CreativOlabngineersO enthusiasm and openness to design
culture brings in the departmentdrawing lessonsome of the researchers
even take classes outside Alcatielicent to learn Adobe Phtwshop,
lllustrator and Flash. Research engineers also learn how tweate software
prototypes and use rapid prototypitabuilt their technical demonstrators
and create demos for the Open Days evenEigure 94 shows an overview
of seven types of design tools and praatice APPRD design culture.
Some of these examples are used in the design process tigd
prototyping, software prototyping, user scenarios and cardsraadnediary
representationsThey often are transformed in new skills for the
department engineers and bring in more freedom to imagine and develop
their technologies. CreativOlab, drawing and illustration lessoasd the
endless discussion with desigmaeesother elements we observe in this field.

Designerly ways of doing and thinking transform the APPRD
department working experience and propose new perspectives to
process, engage and present their work. After a year of exploratory practice
we become conscious of the design influence on Techragentred
department. The solution-based projects presented befol®@TechCards,
Knock-Knock, CreativOLaland our theoretical interest on concepts like
Aesthetic Experience, User Experience, Experience deggubserved the
transformative and extraordinary (out of ordinary, remarkable) nature of
the interaction between engineers and designerdoth ways this
interaction created surprising encounters and finally lead us to the research
guestion andthe proposition of a new concetpte aesthetic experience of
an R&D department and its relation with innovation and design culture.

Figure 94 Design culture in APPRD. Top from left to right Rapid prototyping, Software prototyping,
Drawing & illustration techniques, ScenariosBottomfrom left to right: Creativ'lab, Cards & Intermediary
Representations, Discussions with designers.
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4.3 What have we learned? Conclusions from the
Pre-experimentation phase and start of

Experimentations

The initial interest of this PhD is not related to the design influence
on the working experiencein an R&D department. As presented in the
context (Industrial context - Section1.1), the initial goal of this research
to study design models thatframework the experience with products and
particular the aesthetic experience of produd@tsis initial theoretical
investigation and the ActionResearch approach conducted in the same
time, lead us to a double theoretical interest in the first cycle of our
process (seé&igure 95).
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Figure 95 ResearchAction approach in detail- Pre-Experimentation & Experimentations

Aesthetics, Experience and UX : Regarding the teoretical
investigation on Aesthetics, Experience and UX, advancemeraee also
made in this direction a theoretical description @&fn aesthetic experience
with products its dimensionsand temporal development elementswhich
aresynthetized inSection 2.2.3 Holistic perspectives on Experience and
Aesthetic Experiencdn Design of the State of the Art. These theoretical
elements arealsopublishedin an article AEOT: An initial framework of
aesthetic experience over time (Ocnarescu et al., 2012)presental in
2011 at Design and Emotion Conferenda London, UK .

Field Related Research: In parallel with this theoretical development,
the field related researctappliedlocally on Bell Labs projects bring in
additional knowledge onintermediary objectsthe waking experiencen
this research Technecentred department, its encounter with thedesign
culture and influence ofthis experience on the innovation potential of this
department Design artefacts inspire researebingineers to new
reconfigurations; they at as educative and cultural vehles and besides
their role in problem-solving situation, such artefacts also impact the
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collective experience of researchers by influencing their intrinsic
motivation. Therefore they becomeaesthetic objects through their altural
difference and their original and exotic nature and contribute to the
organisational culture and personal motivation of researeéngineers.

Thesetwo theoretical directions(seeFigure 95) lead us to the
creation of the research questiopresented inSection 3.2 Research
question, and the proposition of a new concept: aesthetic experience in an
R&D department to study aesthetic experienceis real settings.

Following the second cycle of the ActiorResearchfurther on we
presenttwo experimentations corresponding to the two hypotheses of this
researchFinally these experimentations have as objective to answer the
research question of our study: How the aesthetic expeience of an
R&D department influences the innovation culture?

Experimentation 1 aims to validate Hypothesis There is an
aesthetic experience in an R&D department and it can be
frameworked. In order to approach this hypothesis, we conduct a
qualitative study with 31 research engineers fromApplications Research
Domain (APPRD) of Bell Labs France, in order to depict the aesthetic
aspecs of their working experience.For this goal, we focus on the study of
memorable, transformative and extrardinary projects of APPRD.

Experimentation 2 aims to validate Hypothesis Zhere is a
correlation between the aesthetic experience of Research Engineers
and both the Innovation and Design culture.  In order to approach this
hypothesis, we conduct a quantitative studthat tests the relation between
the aesthetic experience and the innovation indicators at Bell Lainsl the
effect of the design culture onthe researchengineers@ubjective
experiences

Figure 96 The logo of the experimentations. It represents our focus to grasp
the subjective experience of APPRD research engineers.
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4.4 Experimentation 1: Investigation on the
aesthetic experiencein an R&D department

4.4.1 Introduction

This experimentation has the goal to test the first hypothesis of this
thesis: There is an aesthetic experience in an R&D department and it
can be frameworked.

In order to investigatesuch concept we present the experimetation
field and the studymethodology: the choice ofqualitative researchthe
interview planning, and the method of data ana}sis Grounded Theory
This section presens also the outcoms that result from our analysis and
the discussion onthe dimendons found in this field.

4.4.2 Experimentation field

We choose as terrain for this study th&R&D department of Alcatek
Lucent Bell Labs- APPRD (Applications Research Domain).Our
investigation is conducted in the French teams of APPRD as represented
in Figure 97. All the participants are permanent members of APPRD from
its beginning to its end.
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Figure 97 APPRD organizational chart from 2008to 2012. The red circle and the
identification number show the participants of the study.
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4.4.3 Study methodology
4.4.3.1 Study objective

The objective of this study is to understand the aesthetic quality of
research engineers experience in an R&D department. Rather than asking
researchers if they experience a feeling wholeness or fegration during
their work, we let people talk about mostmemorable, extra-ordinary,
transformative projects and aspects from their department usintpe
definition on Experience and Aesthetic Experienceuilt in the Section
2.2.1 Living an experience

Using Grounded theory (Strauss & Corbin, 1998) we analyse their
recounted experiencesnd we build a first framework ofR&D most
memorable and transformative experiencéée look at the dimensiors of
this framework, we compare them with the dimensions othe aesthetic
experience framework presenteih Section 2.2.4: Creating atheoretical
tool to observe and describe Aesthetic Experiencesnd we identify the
aesthetic quality of an R&D departmentexperience.

4.4.3.2 Why Grounded theory?

In our study we aim to understand the subjective experience of a 4
years department. The vast temporal length of this experiee and the fact
that this is an a-posterioristudy, do not allow us to usephysiological
methods or realime evaluationsin order to measure paticipants responses
of experiencesPhysiological methodsdepict cognitive and emotional
states bybreaking down the subjective experience into parts and analyse a
person reaction piecedy-piece This highly level of details and the rather
unnatural, obstmuctive, and heavy instrumerdg used for these
measurementgKim, 2011) are not adapted for studying longterm
experience. Therefore & are more interested in how peopleemember
and recall this experience Memorability and consciousnesge for us first
filters for the type of information we are looking for. As we presented in
the state of the art, sone researchers even argue thitcan be observed
only indirectly, reported after the fac{Sandelands & Buckner, 1989)

Thus we choose the direction of interpretive social sciendé& chose
(Strauss & Corbin, 1998) Grounded theory for its power to explore
people experience and to creata theory coming from the data
systematically through the procedure of open codinigloreover other
researchers used this approach to analyse recounted experiences
(Karapanos et al., 2009). This procedure is detailed in thAnalysis of the
interviewspart. One could have also test the theoretical framework
presentedin Section 2.2.4 through questionnaires. Instead we decided to
be alert to people impressions and stories and afterwards confront the field
results to the theoretical model.
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4.4.3.3 Plan the interviews

The interviewed population is constituted of 31 partcipants, all
French speakers and all members of the French R&D department. 27 are
researchengineers, 3 EngineersDesigners, 1Engineer-Social science
researcherAmong the 31 persons,5 persons are team manageend 5 of
them have a PhD All participantsare permanents personnel and they took
part of this department from its creation to its end. The protocol used for
the semidirective interviews is created using (Csikszentmihalyi &
Robinson, 1991) interview grid adapted to our field as presented before in

Figure 71.

. . . - . Recall Figure 71:
In our grid (see the interview grid in Appendix A), we follow four Correspondence between

general topics summed as following: museum context and the
organizational context to study

i) Job perception and the image of the laboratory, aestheticexperience in an R&D
i) Rewarding aspects the research department in the last 4 years, department

iii) The most remarkable, memorabproject and its conditions,

iv) Discussion on other remarkable situations in the personOs life.

These topics are adaptations of Csikszentmihalyi & Robinson protocol
to our field. Regarding the choice of this protocol for our study there are
several obsentions we want to clarify. A first challenge of this protocol is
its creation. Csikszentmihalyi & Robinsorotocol permits usto use a
validated tool to depict aesthetic experience

Secondly, even if Csikszentmihalyi & Robinson do not clearly specify
in their study, this protocol is using retrospection techniques to framework
aesthetic expegnce. Our focus onretrospectivelicitation and memory
theoryas presentedin Section 2.2.2: The objective side of subjective
experiences in Design Research, giva structure for the iii) part of the
interview. When asking participants to describe the most memorable
project in APPRD, we follow the temporal structure of an experience and
its temporal phasesoming from UX over time studies(Karapanos et al.,
2009; Ocnarescu efal., 2012; Roto et al., 2011): anticipation, first
encounter, direct experienesd end of experienc€ontrary of how
experiences are studied in UX studies, projectexperience usually has a
defined temporal frame, a clear start and an endin@ his observation
brings in questions related to the importance of a good or bad endingn
projects appreciation Studies from memory theory showthat the ending
influence s the recall valence of the overall experience (Kahneman,
2011).

Thirdly, it is valuable thatour investigation takes place severalonths
after the department closure. For most of the R&D engineersthe months
following the closurearea period of reflection and repositioning. Therefore
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our questionsarealigned with researcherprocesgsof reflection and
understanding ofthe APPRD experience.

Regarding the temporal length, an interview lastfor approximately an
hour. The interviewscoming from the 31 participantsarerecorded32,7
hours), transcribedand preparedfor the Grounded theory analysisThe
next section presents how thelata areanalysed and organised.

4.4.3.4 Analysis of the interviews

We follow four steps in our analysis. Firstly, the transcripts of the 31
interviews are read with general questions in mind like OWhat people
remember as being personally valuable from a 4 year experience in an
R&D department?0 @/hat are the conditionsthat trigger a remarkable
project?CGand QWhat are the elements that make this situation
memorable®This first reading madeus aware of what infamation is
useful for the study. Thus wefiltered the transcripts by deleting
information not relevant for this research andy creating first draft
categories.

After this field impregnation the analysis was carried on four levels
represented inFigure 98 selecting codes and makiy concepts (level 1),
creating categories (level 2), redefining categories and creatinglusters
(level 3) and finally grouping clusters intothemes (level 5).

Figure 98 Data coding in code, concept, category, cluster and theme levels- a quantitative view of the Grownded Theory levels
with an example.
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The first passis about reducing large amounts of data to more
manageable pieces of data lbad concepts. We decided not to do a line
by-line analysis, buta coding on a whole sentence or paragraph in order to
grasp general idea$trauss & Corbin suggest to use this way of
conceptualizing when the researcher already has several categories and
wants to code specifically in relation to them (Strauss & Corbin, 1998),
page 120). The text labeled under each concept is called eode. If a
person talks about the same thing several times, information is organized
in the same code, under the same concept. A concept is build from 2 or 3
words as in the example presenteid Figure 98. At the end of this step we
obtained around 950 different codeand 950 corresponding concepts

A category is acollection of concepts with a higher abstractisation.
For example concepts like: Qdifficultfpno guide and directionO,
Oimportance hreadO, Oexcitation having a directionO etrearranged in
the category Oclear directionO. The study reveal®und 110 categoriethat
group between 3 and 25 concepts. A the number of categoriessd still high
we need to group our results into another ével, clusters. This is different
from the Grounded theory where researchers stop at the level of
categories. The level of abstractness of the clusters is higher than the level
of categories. For example categories like Oclear deadlineO, Oclear
directionOand Oclear objectivesO are arrangedhe cluster OClarity(®see
Figure 98. We found 15 clusterghat assembly between 25 and 80
concepts.

Before passing to the explanation of the next level, we shaae
comment to the quantitative view of this study.We choose to represent
clusters throughthe number of concepsd not through the number of
participants. For example in thelClarityOcluster weassembled 40 concepts
coming from 22 participants. The number of participants per clugr varied
from 20 to 25 personsand so he difference is not significantly large to
emphasize the importance of a cluster more than anothedowever
clusters are not equivalent in importance. In order to show this difference,
we countthe number of the conceptsper cluster First hypothesis onthe
importance of certainclusters are build on this quantitative view.

Lastly the nature of these clusters reveals that they belong to different
types of aspects of experience in an R&D lab that we callemes. Someof
clusters are related to the four dimensionsfdahe framework presented in
Section2.2.4, i.e. the Perceptive, the Emotional, the Intellectwaald the
Communicative conditions. Two more themes are added to organise
aspects elated tothe Collectivalimension of an R&D experience andhe
Organisational dimension of this context
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4.4.4 Results

This section consists of thematibased codes and categories that
describe the nature ofan Experiencein APPRD Bell Labs FranceFindings
are presented in two parts. In the first part we present the four dimensions
of the R&D experience - Table 14, that are similar to Csikszentmihalyi &
Robinson responss with art encountersthe PERCEPTIVE, the
INTELLECTUAL, the EMOT IONAL andthe COMMUNICATIVE . The
second part shows thewo new themes found in our terrain,the
COLLECTIVE andthe ORGANISATIONAL presenedin Table 15. For
each cluster, we give a definition, the number of concepts gather from ¢h
field and we presenthematic-based vignettes, which offer insights into
how practitioners reliedthe subjective aspects of experience to their work.
When citing participants we use an indicator codeIld. from 1 to 31.

4.4.4.1 The Perceptive, the Intellectual, the Emotional and the
Communicative
This subsection presents four dimasions that we find in our fieldand
that are similar with those found by Csikszentmihalyi & Robinson. We
synthetize inTable 14 three levels that presents tise dimensions: themes,
clusters and categories. In order to arrive at this syntheticexv we used
mind-mapping applicationbMindNode.

Table 14 Aesthetic aspect®Perceptive, Intellectual, emotional & communicative dimensions
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The PERCEPTIVE theme represents clusters related tarity,
wholeness, integratioand freedomthat were felt by researchers within their
work. These notions are not related to how researchers perceive jgots,
but rather what they felduring these projecsnd what they remember
Other clusters in this theme regroup aspects related triginality, need to
be a pionaeandto create concrete things.

a. Clarity & Perseverance is the perception of wellorganized
way of doing things and object directedness. Whether it is about clear
objectives, roles or deadline, people usually criticize the lack of clarity in
their work. Clarity gives them satisfaction and an appropriate environment
to build knowledge and to work together. Other participants talk about
belief, perseverance and progression. The will to go on and the force to
arrive at an end are also important parametersrfthe researchers. These
aspects are grouped in the same cluster even if they represent clarity or
lucidity in more subtle ways like willing to pursuit a goal, to follow a
direction or to solve a problem that are notions found in the Intellectual
dimension.

b. Wholeness & Integration describes the satisfaction that
comes from coherence of the ideas and interactions. This coherence is
perceived as a perfect matching of different parts of the project, an

P,<6,PQNX1*9&0"*=0!
+:a'(&/')
2011L)AC2VI[M

imbrication or an integration of researchersO skillprofessions and HIINAS'UA) (LT +#d |
activities. Perceiving the progression of the project towards a unified view, 3qngs L(s511 1

but also having a depth view of each component of their work are HINE2'BA)2C. (N +"d !
satisfying elements for researchers. This state is described as a unified view+@!BA"D.*",bd !
created by different parts that are connected like a puzzle. 1QN1.(1A'2'(55! #d |

OSeeing that rapidly, in 6 months time, each component progressed &@NC.("All! !‘
and thus together we made the solution to take shape. It is very pleasant; ilith.2C1C2VY +bd
an overview and a depth view of each unit.O(Id. 17) !

C. Freedom is related to the pleasure of having the appropriate
space to take decisions, to manage a project in a certain way and have the
power to take actionable decisions. Within the categorifreedom
limitations, freedom is opposed to efficiency as too much freedotorings
unprepared exposure to external factors or stressful situations:

OWhat was remarkable, shocking almost, was this way of doing very
opened. | had the feeling of total freedom on the direction that we tookE
this is motivating, this feeling of total freedomE but also very stressingE
we were always beholden to explanations, we had to argue and argue to
justify our positionO(ld. 1)

Almost all researchers consciously recall a feeling of freedom in their
work and identify this aspect as becoming a nessity in their future work.

Aesthetic Experience & Innovation culture 147



d. Concretenesscluster describes aspects related to the
experience of creation, of making. This study identifies this dimension as a
core dimension of a memorable experience in an R&D lab. This notion
clearly differentiates he experience of art curators from the experience of
researchers. The role of the researcher in a project is different from that of
a person experiencing a painting. The work is finished in one case and is to
be created in the other one. The relation thugs different through the
engagement and the seléxpression that the creator, here the researcher,
puts into the work. Concreteness of things and their tangibility are
properties that engage people and make them share a reality.

OThe process was complethie to the fact that well, we could have
done lots of stuff on this topic, but we had this phase where we did not
just had some ideas in the air, but there was a realisation, we made a
demonstrator, it was satisfying; it would have been uncomfortable if we
had stopped before the realisation phaseO(ld.27)

e. Being the first to build something or working on something
new and outstanding are elements that influence the subjective experience
of researchers in the next cluster, Pioneer & Exoticism It brings social
and personal proudness and it is a way to mark a territory and create value
for the company. Moreover the consciousness of doing innovation and
doing research becomes a force and a motivational leverage:

OlOve always been interested by scienceE IOways been passionate
by all the things related to invention, discovery and innovation; E | have
lots of topics that IOm fond of, but research is something that IOm fond of
for a long timeO (Id. 24)

Within this cluster there are also less usual aspects €tmscribing a
working experience like visiting a prestigious research centre like NASA or
presenting a demo in a UNESCO centre. We called theraxotic aspects
they are different to each project and they bring something outlandish to
the research proces®ther aspects of this cluster are related to beauty in
how things are done. Talking about one of the most memorable projects,
a participant of this study talks about elegance, something unique and
impossible to reproduce that marks and brings differentiation. These
elegant elements or ways of doing, rest in his memory and are not
necessarily related to efficiency or productivity, but to a subjective
resonance:

OOn certain subjects, and | read dozens and dozens of papers, itOs,
well itDs going to be part bthe 2-3 papers that | will remember, even if
the results are not necessarily extrardinary compared to others, but itOs
something there sufficiently differentiator for that thing to be
remembered; E for me it is the exact feeling that | have when | amn
front a painting in a museum, and | say here is this painting, | feel
something for the painting and another person thinks itOs nothing; IOm not
an art expert, but | don®t know, itOs something visceral more than facts or
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criteria; itOs not about a degreef comprehension, because for example on
two papers on the same topic, | can understand them both, both are
scientifically good, but one is more beautiful than the otherO. (Id. 27)

TheINTELLECTUAL dimension presents three types of responses
that reseachers experience in their worlDthree types of Intellectual
Experiences Firstly it comes from solving a research question or NUQ,SS 60R%S!
overpassing a technical challenge. Secondly it is about the excitement of 1*9&0'*’20!;:a‘(&/'!
discovery, of finding new things and being the firsto give a meaning ona gyc(2'LL'124)L111

of ideas and thoughts. Having the time and the opportunity to understand vainL.54A" fd !
things is for the members of this laboratory one of the mosimportant I
moments of their job:

OThe depth of reflexion and the fact that we started always with Othe
reason for® of things; when | got the job at Bell Labs, what | loved more is
the fact that one gives depth to his/heractionsto locate the technical
developmentO (Id. 28)

g. Within this dimension we also place th&losure cluster, as
this notion is more complex than a simple end or stop of an activity.
Rather a temporal aspect of the experience, this notion is the conclusion of
a process, a feeling of finality or resolution wherthe wholeness and
integration culminates. Good ending comes from final results and it gives
satisfaction and motivation for the next projects. However this Oproper
endingO is difficult to attain:

OWe never know how to finish because it is difficult to dime the final
object, E we all know that at some point the project is going to stop;
generally it stops because itOs let down or it stops due to external
constraintsO (Id. 23)

TheEMOTIONAL theme regroups emotional responses of
researches. Emotioneengagement and resonance with sedfims and seH
expression make projects memorahl&he personal ideas and interests and ’WTQNT.U:%S,!}*Q&OI*:(
their relation with the organisational goals are also evoke by researchiers )O!!!S'L3&:.56.1(§<(&1/'!:+#d |
the Self-Resonancecluster. The usefulness of a persai skill for the
company raises engagement in work. One of the participants talks about
the feeling he had when he could write something that lived him for some
time:

O{Name of a project} was an occasion to write something that
inhabited meE it was a realsensation, especially when it was recognised; it

was that sensation of power, give form and body, find a way to legitimise a
thing that inhabited me, that was in meO (1d.30)
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Also their personal engagement in projects depend on the time and
energy spent onthese activities:
Ol was strongly engaged because it was a project that was given to me

to build and to manage and | spent lots of time and energy; not reaching
the level of {name of another project}, but in terms of intensityO (Id. 25)

The COMMUNICATI VE theme gathers aspects related to the
satisfaction that comes from discussing, confronting ideas and evolving.

6 TWWRUNGB%QNX,! These discussions have different purposes: whether they give an intellectual
1*9&0*=0!+:a'(&/'! pleasure- conceptual discussion, whether they validate some ideas they
QNDC51455C. (1 enrich the interlocutors® knowledge. The discussion is a transformative and

L. (3A.(2)2C.("d !
HDITU.L42C. (1, %d !
1

inter-individual process. It involves the dese to learn something new and
having a good interlocutor is mandatory. One of the researchers describes
this dialogue as ae&nnis match:

OActually | prefer to play with someone that ig little bit better than |
am; this helpsme to development myself; itOs the same thing in research, if
| discuss with someone that is not in my field, itOs like in tennis when
youOre playing wit someone that is way better than you: youOll understand
nothing, there is no game and you have nothing interesting. However if |
have someone working in the same field but a little bit better than myself,
| can understand, | can send him some tennis balland there we have
discussion, and there we have an interesting match.0(1d.17)

j- Evolution cluster describes the importance of aspects like
evolution, transformation, technological improvement and learning that
gives researchers satisfaction within threivork. It is not only about the
need and the curiosity to know more, but also the urge to become a
specialist in the field and attain an Excellency level. This desire might also
come from the historical background of this laboratory and its scientific
culture. However due to the industrial context and the organisational
changes that occurred within the 4 years in this department, some of the
researchers also describe the difficulty they have in achieving this goal.

OThis is a the problem of working in arenvironment that keeps on
changing the topics each three months; and | did not become a specialist
in anything E nor did | attain the excellency levelO (1d.2)

However these changes also brought new perspectives in this techno
centred environment. Meetingdesigners and human science specialists,
Onontechnical personsO as the engineers called them, made the
researchers understand new roles and practices and also transformed them.

OThe thing that marked me in {name of the department} was to work
with personsthat are not technical; | do not know if this gave me pleasure,

but itOs something that transformed me E 10ve already work a little bit
with designers and ergonomists, but this time | put a particular attention
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on this matter; today | wouldnOt integrate @ much their work in common
papers, if | wasnOt confronted to such situationO (Id.2)

In this subsection we present four of the dimensions found in our
study on aesthetic experiences in an R&D department. These dimensions
show the richness of the subjectivexperience of researchers and its
similarities with an aesthetic experience in other contexts. Rher on we
show two additional field-specific dimension®f an R&D experience.

4.4.4.2 The Collective and the Organisational

Memorable situations and remarkabl@rojects are also related to other
factors, less conventional for the theory of aesthetics. Our results suggest
that within a collective environmenthere is acollective experience.
Working together creates asynergetic movemeand the social experiene
like knowledge sharingnd demo presentatiorengages researchers and
transforms them. Finallythe organisational aspectse also highly
represented in this study. Due to a prestigious history d8ell Labs the
subjective experience of researchershigghly influenced by the culture that
surrounds them.Table 15 presents these two themes and the
correspondent clusters.

Table 15 New aspects of the Aesthetic Experience in an R&D departmeithe Collective and the Organisational dimensions
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The COLLECTIVE dimension gathers clusters related to
COLLECTIVE ACTING. The fact that researchers lived similar
experiences with same conditions like organisational constraints,
motivations and results brings unity in teams. This mechanism of
collectiveness is working as a social need and not having similar conditions
brings frustration and the feeling of sacrifie:
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OSo | sacrifice a certain number of freedoms in order to do that
thingE and thatOs frustrating; if you are in this pipeline and you tell
yourself O10Il give up this freedom®, and finally around you, people are not
in the same mood, thatOs kind of hard.(@d. 12)

b. Within Synergy cluster we find similarities to theWholeness
& Integration aspects presented before but at a collective scale. Synergy is
it about a cooperative interaction, federation and togetherness that create
an enhanced combined effectlt is perceived when people are working on
the same direction and their actions are interlinked perfectly to create a
common goal.

Researchers talking about a memorable project: Obecause we had a
multidisciplinary synergy, a visible and tangible engagemeaf the persons
O (Id. 19) and Owe had the satisfaction of being in a group of people that
advanced togetherO(ld. 16)

This synergy brought intensity in the relation and created a
connection that persists even once the project is over. Once researchers
lived an intense experience in which they invested energy and a large
amount of time and work, a close relation is created and used in future
projects:

OWe were very close, | think that there is a relation, now when | see
{name of researcher}, we have somadtiy, and with {another name of

researcher}, | mean we really shared something intense together, a shared
experience that we createdO (Id. 13)

Some of the researchers with technical background found the
experience with design teams rich and transformativEor others the actual
experience of working together was not important and they were not
influence by the character and the exotic skills of the other member of the
project. The most important thing was the progress and the results of the
project:

Ol think that one has to work with people that helps the project;
otherwise, | donOt care if they are fascinating or not since | can do the
project.O (Id. 8)

C. Sharing is related to how people show their workto others.
Demos and presentationgre important for this aspect. A demaepresents
atangible result of oneOs workSome researchers perceive it as an
intellectual exercise: ®@hat | like is to demonstrate that an unsolved problem
that weQOre not sure to solve, we succeed in soDi(igli4). The Open Days
of Bell Labsare one of the major events that concern all the researchers in
this industrial laboratory. Within this context, presenting the work and
demonstrators to external partners and future clients is a stressing
constraint for some researchers and asatisfying activity for others:

Ol have an important technic roleE to create demonstrators; to
present, yes, | like to present to others but not really in front of everybody,
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and the big presentation, | do not any shows, | like to develop and talk
about what IOve done, but in an environment where | know peopleE
Open Days is stressingO (Id. 18pEveryday when you arrive at work you
know that there is a chance of one out of 20 that someone will tell you
that someone is coming and you have to present a tig and you have to
look convincing and passionateE me, | like doing this!O (Id. 2)

The final theme of this study,the ORGANISATIONAL brings
clusters that are related to needs in organisations. However the
particularity of this cluster is the fact that tle R&D lab has both a research
culture with a long history and an industrial culture.

d. Impact & Influence cluster describes researchers need to
influence and to create an impact for the company. There are different
types of impact like social impact, iternal impact and external impact also
a general category that shows a tight connection between the degree of
impact and memorability. The more researchers have an influence on a
project, the more they remember that project. In our context influence is
manifested thought the transmission of an idea towards superior levels or
among colleagues:

OlIf we succeed in having our own satisfaction, of being pleased with
our research work, if we succeed having a certain number of discussions
without a real transfer, ut simply a slight influenceE implementing
influence takes time, one has to democratise a little bit the subject in order
to persuade and itOs a matter of timing also, to be at thight place, at the
right time(Id. 27)

One other category related to thislast aspect is contagiousness.
Motivation and demotivation are viral in working places. Working with
determined and motivated persons brings cohesion in teams.

OWhen | knew that those persons were in the project, that motivated

me even moreE they are peple that are fond of what theyOre doing and
they are pleasant alsoO. (Id. 3)

e. Corporate Culture underlines the importance of the name
of Bell Labsand how this name influences the activities and the culture in
research teams. Some researchers considarhselves as being part of a
big family with a long tradition, other find this relation rather stressing.
The culture of this laboratory that had lots of scientific rewarding
establishes a high level of research that today is difficult to attain.

f. Due to the industrial context, the way the company is seen
by its partners and future clients is identified as an important concern for
managers but also for the researchersnage cluster is the feedback of
how researchers are perceived by the others, both intelly, in their
teams, and also externally, with their partners and clients. Becoming a
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researcher in this industrial lab changes the way people see themselves and
also how they interact with external persons.
OThe huge impact that comes more from CouZ method
{autosuggestion} than of anything elseE; | am a researcher @ell Labs
the impact is that | started doing research; before | was in a research centre

and | was doing what | thought was called researchE but | started reading
and writing papers sce we became Bell Lab® (Id. 30).

Also working with designers and sociologies brought constant
guestioning on the skills of some engineers. During the 4 years there are
several people that attended design classes and reconvertedf the 31
researchersO interviewed changed their profile from engineer to designer
engineer and sociologistengineer.

g. The final clusterRecognition describes the nature of
recognition needed by this laboratory. Some of the researchers belong to
the academic community, thereforaghe scientific recognition is important.
Others talked about an internal recognition that is also related with the
internal image: how people are appreciated and seen by their colleagues
and their managers.

This subsection shows the last two dimension dhe Aesthetic
Experience that we find in our qualitative study. We believe that these two
dimensions are alsémportant factors of the aesthetic quality of researchers
interactions and feelings in work. They aresubtly connectedwith the four
dimensions pesented in the previous subsectionPERCEPTIVE,
EMOTIONAL, INTELLECTUAL, and COMMUNICATIVE . However
their particularity lays in their manifestations as reactions to the
organizational frame. In the next section we present all the dimensions of
this study and expose a first discussion of Experimentation 1.

4.4.5 Discussion of Experimentation 1
4.4.5.1 Towards an empirical framework of an Aesthetic
experience in an R&D department

Figure 99 presents an overview of the 6 themes and the
correspondig clustersfound in our field. We represent in greycolour the
dimensions and the categories thadlready are present in the theoretical
framework presented inSection 2.2.4: Creating atheoretical tool to
observe and describe Aesthetic Experienc@he new clustersand
categoriesthat this study reveals are represented in dark colour. The size of
the cluster and the number inside represent the number of concepts found
in our field.

A first confrontation of our results shows that there are local
similarities between the aesthetic experience of museum professionals and
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the experience in an R&D lab within the first four themes. Most
dimensions existent in(Csikszentmihalyi & Robinson, 1991) are also
found in our terrain with few diff erences in proportion and context.

Clarity Collective

acting
Wholeness Synergy

Freedom Shaing

@Piun_et_er & - Impact @
Exoticity AesthetIC

Experiences Corporate
@Concreteness A\ ‘E)U'“-”e

I
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Self-resonance

Recognition
Closure

Intellectual Evolution

experience X .
Discussion

Figure 99 Results overview: the six themes and the correspondent clusters of an Aesthetic
Experience in an R&D department

Further on we show an oveview of the six dimensions of theaesthetic
experience in an R&D department and wemake acomparison between
the researchers experienagith the aesthetic experience ofnuseum
professionals from Csikszentmihalyi & Robinson study.

The Perceptiveimension is themost complex dimension of our
study. It regroups notions of Clarity, Wholeness, Integration, Freedand
Beauty perceptiothat are also states of mind found in the literature on
Aesthetic experience. The difference with the Perceptive response of the
museum curators is contextual. For examplehe Physicality and the
Objecthooaf an artwork, i.e. the fact that a painting is original and not a
reproduction, corresponds in our field with theneed to be Pioneer,
Concretenesand Exoticity pleasureThese notions describe originality in
the context of an R&D lab. Being the first to invent a new technology or
to register a patent are ways in which the researchersO uniqueness is
manifested.

The emotionaldimension of our study is less rich than in the
museum context (only one cluster with 40 concepts), where in
Csikszentmihalyi & Robinson studyit representsthe major part of the
responses. The particularity of theselfresonancén an R&D lab is the fact
that numerous patrticipants talk about mixing personal interests in their
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working activity since they become members of this laboratory. Some of
them discover personal research topics that resonate with their inésts
and curiosity. Then, thesepersonal topicsand not the episodic projects,
become meaningful for researchers. This mechanism is somehsimilar to
the relationship between museum curators and certain artworks. It is a
long-term relation that is changing over time and becomes richer in
personal involvement and resonance. Due to the short period of this
research domain, i.e. 4 years, a globfustration come from the fact that
researchers arrived to the point when they identified a personal topic, but
they had to stop due to organisational reasons.

The intellectualdimension of researchers is very similar to the
intellectual experience of mgeum curators. One of differences of the two
fields is the need of researchete closactivities and projects. As presented
in Findings section, Closuras a very important step in projects, as it is an
exercise of resolution usually accompanied by a fiegy of finality. As the
experience with an artwork is not habitually seen as process that is ending,
this condition is not something art professionals talk about. Tha&otion of
Closuresbrings interesting questions that are discussed in the next section.

The Communicativetheme needs also clarifications with regard to
our study population. For researchers, discussing and confronting their
work is a way to evolve. The project is an opportunity to learn something
new and to develop new skills. Thereforethe project is an environment for
personal and technical developmeRbr museum professionals this
dimension is a way to connect to the work and its context, to understand
social conditions of its birth and finally to better resonate with the
artwork. However in both studies the notion of dialogue over time is
present whether it is about career evolution or evolution within the
relation with an artwork.

The Collectivedimension of an R&D experience is something new
in the framework of aesthetic experience. \Wh conditions asCollective
acting, Synergynd Sharing, this aspect couldead to rethinking the
aesthetic experience from a new perspective. In the Discussion section, we
develop first suggestions and implications of this aspect.

Finally, the Organisational aspect of the experience is the last
dimension found in our field. We decide to include thisaspect in our
framework as it constitutes the context in which R&D experiences occur
and therefore we need to understand it in depth. One of the biggest
clusters of this dimension and of this study itself i€orporate culture The
past of this laboratory and its powerful image influence researchersO
experiencein the same wayas the name of a painter influencepeople
experience with the painterOs artworks.
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Further on we discuss these dimensions in regards with theories
coming from literature and we emphasize the pécularity of subjective
experiencesn an R&D department.

4.4.5.2 Discussion Experimentation 1

The findings of this research suggest that there are stimensions of
the aesthetic experience of an R&D labthe Perceptive, the Intellectual, the
Emotional, the Communicative, the Collectivand the Organisational. The
significance of this research study is that it revalidates four of the
dimensions of aesthiéc experience proposed byCsikszentmihalyi &
Robinson, 1991). Doing so this study reveals connexions with theoretical
frameworks on the subject from Aesthetics literaturéBeardsley, 1982;
Dewey, 1934) and it empirically validates some of the conditions proposed
by these theories. For example Beardsley conditio®@bject direchess, Felt
freedom, Active discoveand Wholenesare also found in our study in the
following clusters respectivelyClarity, Freedom, Intellectual experienand
Wholenes#laving four conditions attained confirms theaesthetic
character of the experien ce (Beardsley,1982). However this first result
looks at experience from a collective scale and not at an individual level.
The clusters presented before gather the responses of 22 and 24 persons
out of 31 persons; a further quantitative study on the conditions foundn
the field could validate and consolidate this first outcome.

Concerning the differences with the aesthetic experience of museum
professionals, the aesthetic experience of researchers brings new notions to
the framework presented in the first section ofhiis paper. Withinthe
Perceptiveesponse, the object that is perceived in an R&D lab is any
tangible outcome of the design process or even the project itself. Beauty is
related to logic, or describes a way in which things come to life.
Concreteness is aew specific notion of our terrain and it is the
materialization of a thought into reality. The experience of making has
itself an experiential quality. From this perspective we look at the
experience in an R&D lab aghe experience of makers / doers and we
raise two points. Firstly, knowledge concerning the relation between the
experience of making concrete things and the importance of this
experience for researchers and their work is limited. There are few studies
that discuss similar topics. For examplehe prototyping activity and
particularly low-fidelity prototyping impacts learning, progression and
creative ability(Gerber & Carroll, 2012) . Other researchers like Bodin
Danielsson is studying the impact of tangible artwork and artefacts and
shows the importance of concrete outcomes to personalize the workspace
and by these means to give a sense aésthetic controlThis aesthetic
control brings coherence at individual and group levahd is close related
to satisfaction in work and productivity (Bodin Danielsson, 2011).
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Secondly we find that a discussion on the populatioof this study in
comparison with museum professional could also bring knowledge on the
experience of making. Museum professionals aspecialized agents
(Bourdieu, 1987); they are not final users like the mundane audience of
museums. Reseahers might also be classified in this category as they
follow general line of the organization. However they create knowledge
and artefacts their artwork, and therefore are also creators. In our case
the laboratory culture is both an institution of conscration due to the
history and prestige of this laboratory, but also the place where the
artwork is produced.

The Intellectual response within the R&D experience brings a new
notion into a theoretical focus: Closure Results show that the quality ofa
project experience depends on the ending of the proje@nd therefore the
action of finalizing activities is mandatory to researchers. Similarly
(Kahneman & Riis, 2006) talk about the difference betweerexperiencing
and recalling an experiencand showhow the ending of an activity
influences memory and experience recalling. Moreev Dewey talks about
the necessity of Closure to complete the total experiend®ewey, 1934).
However from the theoretical point of view we lack of understanding of
what could be the Closure of an Aesthtic experience with a painting If
projects have a temporal structure, what could be the temporal structure
of an Aesthetic Experience over time and particularly how such experience
ends?

Another specificity of this terrain brings new gquestions to the concept
of aesthetic experience, enlarging the field to new dimensions suchthe
collective aspect of the experience. Understanding how the collective
acting could bring the aesthetic character to an experience is new. Our
results show that collectiveness influences individual experience and we
find the same mechanisms diVholenesand Integration described before
but at acollective scal€ooperation, federation and togetherness are
important elements described by people to describe remarkable
interactions. Multidisciplinary is seen more as a goal than a result. In such
technical centred environments, the designer diuman science specialist is
a new actor that brings new challenges in the working experience.
Researchers and managers are convinced on the necessity of such collective
practice however they are not satisfied of the results they experienced.
Even though working with individuals having other skills brought
frustration in respect with final results, multidisciplinary brings a new
perspective to look at things and rich discussions.

Finally the organisational aspect makes us aware of the connection
betweenthese concepts and the organisational needs and motivations
theories. Influence in corporation was also identified as a relatedness need
by (Alderfer, 1969). Together with acceptance and confirmation, influence
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is a social esteem need in organisations. It involves relationships with
significant others and its satisfaction depends on a process of sharing and
mutuality. The connection between needs and the aesthetic experience
conditions is also an important point of this study. Questions connecting
needs and the aesthetic conditions still remain unanswered even if
Maslow pyramid on human emotional needs (Maslow, 1971) has a level
called the Aesthetic nee®need of symmetry, order, and beauty. The
aesthetic experience is more complex due to its transformative nature and
its selttranscendence quality

4.4.5.3 Limitations of the qualitative study

The nature of the limitations of this study is highly depended on the
specificity of our field. Further on we explan several limitations and
unexpected effects of our interview The first one is related to the
infl uence of Bell Lalimmage. The seond one discusses ti&luence of the
departmentclosure orthe experience recallastly, we show several aspects
of the recounted experiences of researchesa emotion and experience
temporality.

The effect of Bell Lab s image

In the cluster Corporate culture , we present the influence of the
name of Bell Labs for the APPRD researchers. Our findings show that
there arel5 research engineefsr whom the image of Bell Labsis related
to positive feelingn their work. This feeling brings in a positive
responsibility, aperspective change anthe proudness ofbelonging to a
symbolic and powerful structure. Other 4participants considerthat the
name of Bell Labs is an impostutieat arrived from one day to another.
They find that the name introduces a negative competition and a too high
Excellency level Other 5 persontavean ambiguous feelings they
consider that the todayBell Labs is different from itsprestigious. Finally,
for other 5 personghe image of Bell Labshas no impact in their work.
Theseaspects show thembivalentinfluence of Bell Labs image orthe
working experienceof APPRD members Both a motivational leverage as a
pressureelement, the name of the laboratory particularizes our study. This
observationneeds further investigations in other R&D environments.

Experience & Memory recall Bthe bad ending effect

The APPRD department is closed in January 2012. Our study is
conducted in June 2012, several months after the end of this activity.
During the interviews we observen overall feeling of frustration and
dissatisfaction of reseahers due to theunexpected organisational
decision. We believe that thigieneral feeling also influences the way
people talkabout their experience in this R&D department. Reent studies
in memory theory detailed in the State of the Art show thecomplex
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relation betweenmemory and experienc&ahneman shows the impact of
ending of an experience on how people remember that experience and
create the memory self (Kahneman, 2011)Moreover a negative ending
for an experience usually brings in a negative diagnostic for the overall
experience We do not know how the ending of APPRD influencesthese
results, but we believe that there is a relation between these elements.

On the contrary, conducting this study several moth after the
department closure, in gperiod of reflection and retrospection for the Bell
Labs researchers might be considered as an advantage fa &m of our
investigation.

Recounting e xperiencesbthe effect of temporality ,
emotion and experience

In the third part of our interview, we ask participants to describa
project that made them live a nonerdinary situation whether positive or
negative and that changed them, transformed them and that rests in their
memory as a sigrficant situation. We also giide participants to follow a
temporal structure on the beginning of the project - the first encounter,
then focus on the personal experience in the projecand finally how the
project ended. For the experience reconstructing, a recent tool for
retrospedive elicitation - like i-scaledeveloped by(Karapanos et al.,
2012), and the recent results coming from experience retrospective
methods would have been an interesting dir¢on to investigate. However
for this first study, our choice b to reproduce the same protocol as
(Csikszentmihalyi & Robinson, 1991) in order to compare our results
with those coming from museum contexts.

Regarding the temporal evolution of recounted experience, we found
little useful information to reconstitute a global structure ofa project
experience. Usually the beginning of projects is not significant or at least
not emotionally significant. The end of projects however is an important
variable. The majority of participants talkabout a negative project
experience when projects are not ended. They felt frustration when
projects are not properlyended.

Finally we also encountered difficulties during several intervievdsie
to the intense emdions that the interview brings to research engineers.
When they are asked to recountnon-ordinary, memorable, transformative
projectexperienceseveral researchers describe complex interaction between
managementand how these relations affecthem. These emotions show
the intense emotional lifein organisations, with complex relations and
feelings.This remark brings in two observations

I Firstly, the intense experience recalling might influencéhe
experience. The fact that people relievedn experienceghrough
recounting Bexperience as a sty (Forlizzi & Ford, 2000) might trigger a
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more in-depth reflection process and awareness. And we show in the State
of the art, the after the evenprocessing influences how experience is
captured in memory(McCarthy & Wright, 2007).

I Secondly, we hardly cou transcript intense emotional stateand
finally our data lost the emotional intensiy expressed in the interviews.
Still, we also believe in the role ofinterviewer sto take into account these
emotional parameters while the datanalyse Grounded theory seems to
be the appropriate qualitative approach that takes into account such
effects.

4.4.5.4 Validation of Hypothesis 1

Hypothesis 1 explores the existence of an aesthetic experience in an
R&D department. We investigate the dimensions of an aesthetic
experierce in a qualitative study at AlcateLucent Bell Labs. Using
Grounded theory to analyse the responses of 31 participants, we find six
themes that describe researchers most memorable and transformative
experiencesthe Perceptive, the Emotional, the Intefteal, the
Communicative, the Collective and the Organizational he first four
themes are similar to the four dimensions of aesthetic experiences found
by (Csikszentmihalyi & Robinson, 1991) with several differences due to
the environment context The last two themes,the Collective ad the
Organizational are newdimensions that describe the complexity of
researchers® working experience. The richness of these new themes and
their connection with the other dimensions, lead us to integrate them in
the final framework of this study. Thisfinal framework - Figure 99,
validates the first hypothesis of the thesishere is an aesthetic experience
in an R&D department and it can be frameworked

4.4.6 Conclusion of Experimentation 1

The goal of the first Experimentation is to investigate the first
hypothesis of this study regardinghe existence and the framework of an
aesthetic experience in an R&D department. This hypothesis is validated
through a retrospective and qualitative study . 31 research engineers from
Application Research Domain (#PRD) from AlcatelLucent Bell Labs
Francerecount their subjective experience during the four years of
existence of this departmentThe dataareanalysd using Grounded
Theory.

The study findsthe four dimensionsf the theoretical framework
presented in Sectior?.2.4: the Perceptive, the Emotional, the Intellectual
and the Communicative Besides these four dimensions, our analysis

reveals two other major aspects of the subjective experience of researchers:
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the collective and the organizational’ he corresponding conditions of
these two dimensions show their importance and theinclusion in the
framework of an aesthetic experience in an R&D department.

The next sectionb Experimentation 2, continues our research process
through the investigation of the second hypothesis of this study, on the
relation of the dimensions of aesthetic experiences found in our field and
the innovation and design culture.

4.5 Experimentation 2: Influence of aesthetic
experiencein an R&D department on
innovation and design culture

4.5.1 Introduction and objectives

In Experimentation 2 we consider the second hypothesis dhis thesis:
There is a strong correlation between the aesthetic experience of
Research Engineers and both the Innovation and Design culture. As
shown in Section 3.3.2, we divide thishypothesis in two subhypotheses
and therefore in this part we investigate two directions.

The first direction investigates the relation of the aesthetic expegenc
with the innovation culture Our hypothesis propcses that these two
concepts arecorrelated. Therefore we aim to understandhow the conditions
of this experience are related to the innovation indicatof8ell Lab®dK ey
Performancel ndicators (KPIg. The seconddirection exploresthe
influence of design to create an aesthetic experiencehe examples shown
in Pre-Experimentation section suggest that there is strongcorrelation
between the aesthetic experience of researchers and the desigrttoeyture
experienced during the four years of existence of this department.

Further on we describe theexperimentation fieldof this study, the
methodology of our examinatioBthe protocol creation andthe analysis,
and finally the results and the discussiortha$ investigation

4.5.2 Experimentation field

In order to respond to this hypothesis, we conduct quantitative
study with 30 research engineers from APPRD Bell Labs . The
participation requirements are similar of the first study: the research
engineers selded are permanent members of APPRD France from 2008
to 2011.

We also want to underline a particularity of this population. The major
part of the participantsalsotook part in the Experimentation 1. Some of
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them are alreadyfamiliar with the concept of Aesthetic Experience due to
the numerous discussions and presentations made during the development
of this PhD. These interactions and discussions bring valuable information
on the participantsO awareness and personal reflection on the subject. For
us is a vay to gather personal data and analyse their state of mind in depth.
Moreover the ResearchAction approach proposes participative

framework between the researcher and the participafitgood Research-
Action approach requires a strong engagement of botkides.

4.5.3 Study methodology
4.5.3.1 Plan the questionnaire

Sub-hypothesis 2.1: The first goal of this experimentation is to
understand the correlations betweernnovation indicators at Bell Labs
number of publications, patents, taublogical transfers and breakthugh
solutions, andhe conditions found in our framework on Aesthetic
Experience BExperimentation 1. In order to understand this relation we
analyse 54 projectat Bell Labs(see part Bof the questionnaire gridin
Appendix B) .

I Analysis of projects (part one) : In a questionnaire, each
participant identifies 3 most memorable, important projects and responds
to a grid in which every condition from Figure 99 is translated into a RecallFigure 99: Aesthetic

question related to a specific projects following: Experience conditions in an
R&D department.

Have you experienced in this project a feeling of
CLARITY >> clarity in the objectives of the project, organizatio
and roles definition?

All the conditions found in our first study are transformed in
guestions and each participant answers these gtiens three times for the
three projects that s/he chooses. At the end of the study we have 90
analyses of projects.

I KPIs for projects : In order to compare the experiential conditions
with Alcatel-Lucent KPIs, we need the KPIsper project. The company
doesnot have this type of information classified by project, but an overall
sum of these indicators per yeain order to match this type of
information with projects, we interview all the team managers from France
and distribute the annual amount of outmmes per project. The taskd
rather difficult, as a large amount of patents araot directly related to any
projects. Eventually we succeed in having a list with th&4 projects and the
corresponding number of publications, patents, redtbgical transfes and
breakthroughsolutions.

Sub-hypothesis 2.2: The second goal of this experimentation is to
understandthe influence of design culture in this department and more
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RecallFigure 94: Design
culture in APPRD
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preciselyon the aesthetic experience of researchers The taxonomy of
design cultue presented in the PreExperimentation - Figure 94 is a first
base to understand this relation. In continuation of the grid presented
before on the aesthetic experience conditionshe questionnaire also raises
questions related b the design influence on the 54 projects.

I Analysis of projects (part two) : For each project ve want to
know if the research enginees work with designers, if design haan
influence on the project and f so, what tools and methods a& used in that
particular project. Therefore from this questionnaire we obtain90
responses that characterise projects in terms of Aesthetic Experience and
design influence. Moreover he match with KPIs per projectindicator
gives us an appropriate amount of data tmvestigate For the
guestionnaire answers, we used a Likert scale from 1 to 6, where 1
represented Oneat-all® and 6 represents Oa lotO.

I Analysis of the importance of aesthetic experience dimensions :
Besides this view on projects, ware interested in more general aspects on
aestheic experiences conditionsConsequently, at the end of the
guestionnaire we add a parton the importance of the aesthetic experience
conditions in work. The participants had to vote from 1 to 6 on a Likert
scale the aesthetic catitions presented as following:

It is important to have a clear role in what | am

CLARITY >> doing, that | clearly see where | go and what | do

Moreover we also addthree questionsrelated to design culture and it
impact in the department, on thedesignersO tools and methods used by
participants in their work - see part C inAppendix B).

Finally, from this last part of the questionnaire, we gather 30
responses corresponding to the 30 participants on what they considered to
be the most relevant agbetic characteristics in their vork and what they
learn from the design culture.In total the questionnaire lasts between 15
and 20 minutes for both the projectbrelated questions and the general
conditions of researchersO working experience.

4.5.3.2 Analyse data

We analyselata usingcorrelation matricebetweenthe aspects
relevant for investigathg our second hypothesis. Theorrelation matrices
are calculated usindearson (n) function in XLSTAT.

In order to calculate the relation betweeninnovation indicators and
aesthetic experience conditions in projesprepare the dataas following:
for each project thatappearsseveral times among the 90 projectesponses
we make a mean of the aesthetic experience criteria. Finally the correlation
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matrix between thesevariablesis calculated on 35 projects among the 54
possible projects. The other 19 projects are not chosen by any participant
of the study. The project selection in itself is an indicator of therojects
popularity in this R&D department.

The correlation matrices related to the relation between aesthetic
experience conditions and design influengeare calculateddirectly on the
90 project-responsesHowever, among these 90 projectresponses, we
consider only the projects in which the engineers worked witklesigners.
They are 37 in all that represent 15 projects from the 54 projects.
Additional analyses are made in order to understarmore sultle influence
of design in APPRD. The following sectionpresentthe results of these
correlations.

4.5.4 Results
4.5.4.1 Investig ation of sub -hypothesis 2.1: correlation
between innovation indicators and aesthetic experience

In order to study the correlation between theaesthetic experience
(AE) conditions found with Grounded theory and the KPIs per project
produced by the APPRD deartment between 2008 and 2011, we present
the corresponding correlation factordn Figure 100. The lines of the
matrix represent the four types of KPIsnumber of publications (NPu),
number of patents (NPa), number of technological transfeksTtan),
number of breakthrougkolutions (NBS) The columns correspond
accordinglyto the aesthetic experience condition<Clarity (CLA),
Wholeness (WHOL), Freedom (FREE}elfResonance (SELR),
Intellectual challenge (INT_CHA), Transformation (TRA), Perseverance
(PERS), Intellectual exploration (INT_EXP), Sharing (SHA), Closure
(CLO), Good start (STA), Rhythm (RHY), Name (NAME), Synergy
(SYN), Beautiful (BTF), Influence (INF), Concreteness (CONCR), Pioneer
(P10O), Exoticity (EXO), Industrial importance (IND_R), Personal
importance (PERSR).

Figure 100 The correlation coefficients between the innovation indicators and both the aesthetic experience and design

influence

The variablesthat havea correlation coefficient in the matrixbetween
0.3 and 0.5 aremedium correlategd and those that exceedhe 0.5 are
highly correlatedin Table 16 we pregnt the medium and high correlation
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coefficients of the matrix. The majority ofthese correlations are moderate.
Regarding the publicationsthey are not related to any AE conditionsThe
patentshowever are in medium correlated to different dimensions of B.
Freedomand intellectual challengeare the most important of these
dimensions and they are not related to any design influen@nd freedom
almost attains a highly correlated values (0.482further on the

correlation coefficients that relate the numbenf technological transfers to
other variables liketransformation potential andcompany relevancare
rather low. The number of breakthrough solution ismedium correlated
negatively to researchers influence in the project.

Table 16 The medium and high correlation coefficients between KPIs, AE conditions and
design influence

KPIs Bell Labs AE conditions
Number of Publications X
Number of Patents Freedom (0.482)

Intellectual challenge (0.414)
Good start (0.398)

Beautiful project (0.359)
Pioneer feeling (0.352)
Clarity (0.315)

Number of Technological Transfers Transformation (0.310)
Company Relevance (0.331)
Number of Breakthrough Solutions Influence (-0.344)

Further on a second analysis is conducted. As projects are not equmal
timeframe and number of participantswe introduce in our data a
contextual indicator. We normalize the KPIs on two variablesnumber of
persons that participated to the project andnumber of months of the
project. With these new KPIs,we recalculate he correlation matrix of the
AE conditions and design influencebseeFigure 101. Except some
coefficients,we obtain similar results withthose present inTable 16. We
discuss these results in the nexestion BDiscussion of Experimentation 2.

Ne
KPI4

Figure 101 The correlation coefficients between thenormalized innovation indicators and both the aestletic experience and
design influence New KPIs : KPIs per project, per person and per month)
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4.5.4.2 Investigation of sub- hypothesis 2.2: correlation
between aesthetic experience and design culture

The second goal of the Hypothesis 2 consists in understandirthe
relation between the subjective experience efirekers and the design
influence in their work The results of the correlation matrixare calculated
over the projects in which engineers worked with desigiégsre 102
shows that there is nadirect correlation between the AEconditions and
the design influence for thedesign collaboration projects However we
observe that two other variables are medium and higplcorrelated for
these projectscompany relevan&eand personal relevanée This means
that the projects in which people worked with desigersnportant both for
the people der the company

Project
value

Figure 102 Correlation coefficients betweenAE conditions design influenceand project value(for company and for self) for
the design cdlaboration projects

In order to test this result, we look now at the projectswith poor or
non-existentdesign collaboration We calculate the correlation matrix on
51 project-responses (cosponding to 30 projects) and we obtain the
following result: in the project with no design collaboration, the
variables company relevancend personal reverencare lower
correlated with AE conditions than in design collaboration projects
(seecomparisonbetweenFigure 102 and Figure 103). This result shows
that there is a relation between the design influence and the subjective
experience of researchédswever these two correlation matrices do not
showit directly. In order to understand this resultwe look at the
correlation matrix coming from the part C of our questionnaire on general
aspects ofesthetic experience (AE) conditionand design influence in the
R&D department. Among the 30 responses gthered in this part, we
chose to study the persons that worked with designers.

Project
value

Figure 103 Correlation coefficients betweenAE conditions design influencend project valugfor company and for self) for
the projects with no collaboration projects.

19 Company relevance is the perception of resear@mgineers on the importance of
project for the company

2 personal relevance represents the importance of a project for an APPRD member.
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There are 18 persons that participated in design collaborations. We
calculate the correlation matrix on these 18 responses and we obtain
mostly highly correlated coefficient ketween these persons and the AE
conditions (seeFigure 104).

I"#$
1%8&'

Figure 104 Correlation coefficient between AE conditions and Design Influence for the APPRD members working with designe

This means that thepeople that worked with designers fel t four of
AE conditions during their working experience transformation, self-
resonance, communication and fellectual exploration But are these four
conditions found in Figure 104 the most significant conditions of AE in
general? Among theall the conditions of an AE, which ones are the most
important for APPRD members?

To answer this question we calculate the AE value of each condition
by summing up the number of peopleconsidering that condition as
important (i.e. voting for 5 and 6 in the Likert scale). Figure 105 shows
the most important AE conditions for the APPRD members.

Figure 105 The importance of AE conditions for the 30 participants of the study

The four most important are transformation, communication,
intellectual explorationand recognition This result shows that
transformation, communication and intellectual exploratiomre AE
conditions highly correlated to design infl uence for engineer
researchers.Besides, they are three of the four most important conditions
that the participants chosen as desirable in their work. This result is not
related to projects, but ratherdescribesthe design influence at an
organizational sale.

The next part discusses these results, concludes on the second
hypothesis of the studyand present first limitations and perspectives on
this quantitative investigation.
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4.5.5 Discussion Experimentation 2
4.5.5.1 Correlation between aesthetic experience conditi ons
and innovation

The first part of the 2" hypothesis investigates the relation between
the AE dimensions and conditions and the four innovation indicators of
AlcatelLucent Bell Labs.From the four innovation indicators, several
Aesthetic Experienaanditions seenmedium correlated to the number of
patents Besides, among all the four innovation indicatorsthe number of
patentsis alsahe most significant outcome of APPRDhis observation
shows the cultural aspect of this R&D department focused onma
engineers@nd Techno-centred culture more than aresearch culturefor
example (number of patents versus number of publications)

PATENTS : Among the four innovation Key Performance Indicators
(KPls), the number of patenthas the most significantorrelation
coefficients with AE conditions. This observation might be explained by
showing the context in which patents are built in APPRD. Generally
patents are notdirectly related to projects. They are more dependent on
the social interactionsbetween peopleworking together in projects. In
general the decisions onthe patentsideas and belongo research
engineers. Moreover patentsO authoase gratified with prices and money.

It is interesting to look at the AE dimensions correlated to the
number of paterts: Freedom (0.482), Intellectual challenge (0.414),
Good start (0.398), Beautiful project (0.359), Pioneer feeling (0.352) and
Clarity (0.315). Freedom, intellectual challenge, clarity and pioneer-
feeling resonate with the contextof patentscreation. Seweral researchrs
have an idea during a coffereak or creativity sessioff. The intellectual
experience of solving a problem or pyposing somethingnew motivates
them to develop this idea.Moreover, no direct pressure forces them to
develop this idea. A @tent is created from their meeting and social
interaction. These four AE conditions belong to the PERCEPTIVE ad
INTELLECTUAL dimensions of the aesthetic experience framework

The other two conditions, beautiful project and good start are two
variablesthat we addinto Experimentation 2 questionnaire These two
variablesdo not come from Experimentation 1 framework.In order to
understand their meaning in relation to the number ofpatentsin APPRD,
we present them as following:

2 One of the participants in Experimentation 1 explained how with other colleagues at
Bell Labs developed a patent from a simple coffee break disdoss

22 Another participant in Experimentation 1 was responsible to organize creativity
session for patents creation. This was another frame in which patents were created in APPRD.
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- OR:autiful projectd! with this variable we wanto understand how
beauty is perceived and defined in project s Bi.e. what is a beautiful
project in AE conditions?

- OGod star®! Participants of the qualitative study,usually talk
about the necessity of closur®f a project. We show in the State of the Art
that the first phases of interaction with a product are also importarfor the
overall experience. Therefore we adih the Experimentation 2 the variable
good start Our aim is to understandwhat means agood startin a
project.

From the correlation matrix calculated on the 90 projectresponses,
we find definition of these two notions (seeFigure 106):

Figure 106 A definition of "Beautiful project" and "Good start" variables in APPRD
projects- correlation coefficients for the 90 projectresponses of Experimentation 2.

The beautiful project condition is highly correlated  to the fact that
in a project, researchers could make concrete things, have an intense rhythm,
live a pioner feeling, selfelevance with personal objectives and wholeness.
The intellectual challenge, the feelings of a willpower and influence, clarity
etc. are also AE conditions that are highly correlated to this notion. This
analysis shows the importance of the notion of beauty due to the high
number of AE conditions strongly correlated to this variable.

The notion of good startis less correlated to the AE conditions and we
selected only the four most significant correlation coefficients to describe
it. A good start is aboutan intense rhythm, perception of a clarity, willpower
and intellectual challenge

Regarding patentsthe medium correlation coefficient with good start
and beautiful projectdo not allow us to carefully explan of this influence.
A possble explanation could have been that concreteness condition is
important in the patents creation (due to the strong correlation with
beautiful), but the correlation coefficient between the number of patents
and concreteness is lo (0.217). We assume thathese two variables are
medium correlated to patents, due to the indirect relation between patents
with clarity, intellectual challenges, pioneéeelingdiscussed before.

The second analysis with normalized KPléeeFigure 101), finds
three AE conditions medium correlated with the number of patents:
freedom (0.40), selfesonance (0.35) and intellectual challenge (0.39). Self-
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resonance seems also an interesting AE condition for the context of patent
creation: ideas on patents com from discussions and personal curiosities
of researchers to test different algorithms. This last insight, anddking

the AE conditions importance for APPRS membersit a large scaleKigure
105), we identify the followindour dgnificant conditions for this KPI:
intellectual change, clarity , freedom and self-resonance. To conclude,
the number of patents is medium correlated with these AE conditions

PUBLICATIONS: Using correlation matrices we do not find
significant influencebetween the number of publications and the aesthetic
experience conditionsThe qualitative studyb Experimentation 1, shows
relations betweenthe INTELLECTUAL dimension, like Intellectual
Exploration, wholeness, intellectual exploration, clardapnd the fact that
researchengineers write publicationsbut our quantitative analysis does
not show such relation.The lack of such dependence in the quantitative
study might be interpreted in several ways

A first interpretation could be: the exercise of writing aarticle is less
memorable thardesigningpatents The low number of APPRD members
having a PhD, supports this assumption 3 personsamong the 30
participantsof the study. Writing publications is new activityfor most of
the APPRD researchengineers The publication culture is brought by the
history of Bell Labs, the existence of an internal journal like Bell Labs
Technical Journal and also by the existence of a publication KFFurther
on this observation asknew questions:how can be frameworked the state of
mind of writing and how important is this activity fothe overall experience
and experience recéll

Additionally to this analysis, the second investigation with normalized
KPIs we find a medium correlation between the number of publication
and desgn collaboration (0.302)as presented irFigure 107 - Design
collaborations (BDCOL), Design Influence (DINF), Rapid prototyping
(RP), Software prototyping (SP), CreativOlab (CLAB), Drawing &
lllustrations (ILLST), Cards & interme diary representations (CARDS),
User scenarios (USC) and Discussions with designers (DISC).

Ne
KPI4

Figure 107 The correlation coefficients between the KPIs and the design influence in
projects

Table 17 shows tha number of publication of the four French teams
of APPRD department. The arrival ofdesign researchers in APPRErance
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raiseghe total number of articlegligible to Alcatel-Lucent. This is an
unexpected result for our study on the design influence in aR&D
department. This table also underlines the low number of publication in
comparison with the numbers of researckengineers Even if Bell Labs
come with a strong research culture, the high number of patents shawv
that engineersO culturesieven stronger

Table 17 Number of publications eligible to AlcatelLucent KPIs in 2010 and 2011

APPRD France teams Nj Publications 2010 Nj Publications 2011
Engineering team 1 1 4
Engineering team 2 1 4
Engineering team 3 2 6
Design team 3 9

TECHNOLOGICAL TRANSFERS & BREAKTHROUGH
SOLUTIONS : Regarding thelast two KPlIs, the low number of these
indicators during the four years of APPRD- 7 technological transfers and 2
breakthrough solutionsn comparison with the 54 projects analyseddo not
allow us to interpret the results coming from correlation matrices.
Moreover, the projectsrelated to these outcomes are diverse and different
from one another. The number of persons involvedtheir temporal
framework andthe AE conditions. Some are ppular project like SW that
is chosen by 7 participants in our study, others are less known projects in
the department, like ICX that is chosen by one participant. However both
these project succeed in transferring technologies to business divisions. A
more in-depth analyse per project mighbring in new insights on the
relation between these types of KPIs and AE conditions.

4.5.5.2 Correlation between aesthetic experience conditions
and design culture
Regarding the relation between the design culture and AE contibns,
we build our analysis intwo steps an investigation of these aspects on
projectgpart B of the questionnaire)and a second investigation on more
general aspectsf the working experience with designérart C of the
guestionnaire)

In order to u nderstand the design influence in projects, we analyse the
projects in which researckengineers worked with designeraNo directly
connections between AE conditionsand design cultureare observed
However on projectshaving design collaborations the two variables
Companyrelevanceand Personal relevancare highly correlated with AE
conditions (seeFigure 102). This result leads us to the following
observationfor the part B of the questionnaire: designculture relation
with AE ¢ onditions is not directly seen in analysing projects
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A second investigationis conducted to understand tlis relation at a
larger scale (Part C of the questionnaire)Vhen looking at the persons
working with designers, we findseveralkorrelations betweendesign
influence variable andfour AE conditions : transformation, selfresonance,
communication and intellectual explorationThree of these conditions are
also found as the most important for all the participants of the study:
transformation, communicati on and intellectual exploration (see
Figure 104). Thisresult of our analysis shows thahe three most
important conditions of the Aesthetic Experience are highly
correlated to the design culture , and that design culture influenc es
these conditions . Further on we show what are the design tools and
practices thatthe researchers learnddring the four years of APPRD that
are highly correlated to these AE conditions Table 18.

Table 18 Aesthetic experience conditions correlations with elements of the Design culture

AE conditions Design culture Btools & practices

User-scenarios (0.564),
Transformation (Evolution) Rapid prototyping (0.518),
Drawing & illustration techniques (0.508).

Rapid prototyping (0.545)

Communication ideas (Discussion) Drawing & illustration techniques (0.536)

Intellectual exploration Rapid prototyping (0.414)

I Transformation , meaningalso evolutionor a way to arrive at a
selffulfilment, is an important aspect of an Experience as presented in the
definition built in the State of the Art BSection 2.2.1. Design culture
relation with this dimension can be explained by the professional
reconversionthat took place in APPRD, the creation of Arduino Geek
club and the usageand appropriation of design tools We find high
correlated coefficients betweenransformation condition and userscenarios
(0.564), rapid prototyping (0.518) and drawing & illustration techniques
(0.508).

I Communication of ideas is related to the notion of confrontation
and discussiomas a way to evolve, but also as a way to ackgevalidation
and recognition. Design influence helpAPPRD researches to better
express themselves. Our study shows thdtawing & illustration
techniquesnd rapid prototypingare correlated with this dimension 0.536
and 0.545).

I Intellectual exploration shows the importance ofa deeply
experience of thight. This intellectual state is also an exercise of

imagination and exploration that researchers felt in their research projects.

From among all design tools and methodstapid prototypingseems to be
the highest correlated design variable with this contdon (0.414). From
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the structural framework and definition of aesthetic experiences mented
in the State of the Art- Section 2.2.3, the narrative dimension of design
culture might bring in such intellectual experienceThis result in relation
with design culture could be explained throughthe fact that design
thinking help these people to question and challenge their ideas more
deeply.

Finally we want to evoke an interesting result on the influence of
design in this department.In the part C of our questionnaire, we ask
engineers to choosehe designtool or practice they learned to use during
their work with designers. The most popular design activities are the
following: software prototypeCreativOlab, usescenariogsind designersO
discussiotfseeTable 19). For a future use in their work, themost voted
design practicesare software prototypes awliscussion with designeRapid
prototypingis chosen withonly 2 votes andDrawing and illustration
techniquess not voted by any participant. Therefore these elements do not
correspond to the elements of the design culture presented ihable 18.
This observation impliesthe need of research engineers to collabarade
interact with designersConsequently the design culture does not act only
locally in APPRD projects and interactions, but also develops a need of
research engineers to benefit from design collaborations in the future.

Table 19 Criteria of design influence and questionnaire responses

Criteria of design Responses (from a 6 point Likert scale we count
influence the responses of 5 & 6Da lot & extremely,and
present the resultdn numbers and percentage)

Software prototyping (39 responses): 44%
Discussions with designers (23 responses): 26%
User-scenarios (18 responses):20%

Drawing & illustration techniques (16 responses)
18% CreativOlab (11 responses): 13%

Rapid prototyping (10 responses): 11%

Cards & intermediary representations (6 responses
%

The most influential design
cultu re element for achosen
project

Software prototyping (12 persons): 40%
CreativOlab (11 persons): 37%

User-scenarios (11 persons): 37%

Discussions with designers (11 persons): 37%
Drawing & illustration techniques (8 persons): 27%
Cards & intermediary representations (3 persons}0
% Rapid prototyping (3 persons): 10 %

Design tool s or practices
learned during APPRD

Software prototyping (8 persons): 27%
Discussions with designers (6 persons): 20%
CreativOlab (4 persons): 13%

Rapid prototyping (2 persons): 7%
User-scenarios (2 persons): 7%

TechCards (1 person): 2%

No response (9 persons): 30%

The design practiceuseful in
future projects
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4.5.5.3 Limit ations of the quantitative investigation

The limits of the quantitative investigation are related to the specificity
of conducing a study in anR&D de partment. The following limitations
are related to the study population anddata gathering.

Study population Bthe effect of department specificity &
design collaboration s

The quantitative study is conducted on 30 R&D researclengineers
from the Application Research main from Bell Labs This fact brings in
an effect of APPRD specificity that might not be found in another R&D
lab. Still, this aspect also means thatarticipants share similar
organisational conditions.

Even so,we observe differences inesearchersf@sponseregarding
design collaboration. Not all the APPRD members workwith designers
Therefore in our analysiswe analysed only the responsed people taking
part in design collaboraions. 12 of the participans work very little with
designers, 5 of participant®ccasionally tak part of design collaboration
and only 13 have the opportunity to collaborate with designers.This
remark divides in two parts our population andthe number of data for the
correlation matrices.Moreover the difference between thevariables
indicating the intensity of design collaboration and design influencéi.e.
the Likert coefficient between 1 and 6)is mostly 1 (in module) and 0.
This means thatthemore a research engineer wovkith a design, the more
she/he is influenced by the design practice

Effect of insufficient contextualised KPls

The first sub-hypothesis is investigated by analysing APPR@rojects.
For each project we obtain the corresponding number of patents,
publications, etc. However patents and even publications are not really
related to the projectframe. Some ideas cme outside this frame during
informal discussiors and meetings.Moreover a period of four years sees
too long for team managers to match each paterand publication within a
specific project and context. This observation raises questions related to
what could be a perfect frame to analyse these indicators

A more precise descriptiorand classificatiorof the 54 projects might
bring a better understandng of their connexion with the Bell Labs KPlIs.
For exanple a 3 personproject that lasts for sixmonths, and that produces
several publications and patentsight be considered as a very profitable
project regarding its potentialand resourcesSuch an analsis focusing on
projectsstructure could permit a more subtitle comprehensionbetween
innovation criteria and the other varables: AE conditions, design influence
etc.

Concerning the low number of technological transfers and
breakthrough solutions the correlation analysis seems not to be
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appropriateto deeplyunderstand the relation between these indicators and
AE conditions. Correlation matricesare chosen due to the &rge amount of
data- 19 AE conditions, 7 design culture elements etcAdditional
explorations, using other statistical toolsike regression analysisor

Principal Component Analysis (PCA) analysismight show more in-

depth details andaspects like: an analysis on thgarticipants(rofiles
regarding designinfluence and AE condifons, a classification / typology

of projects etc.

4.5.5.4 Hypothesis 2 - a partial validation

Hypothesis 2 and its subhypotheses are tested during
Experimentation 2. Sub-hypothesis 2.1 investigates the relation between
aesthetic experience and innovation through the ahgsis of correlation
between Bell Lalisey Performance IndicatorsPIs) - number of
publications, patentsechnological transfers and breakthrough solutions and
AE conditions Sub-hypothesis 2.2 investigates the relation between
design culture and aestkie experience in a Techamentred environment

Regarding Hypothesis 2.1, the quantitative study shows a medium
correlation between AE conditions: intellectual change, clarity, freedom
and selfresonancand number of patents . Patents arenot related to the
project frame, but rather personal and group initiative, stimulated by the
project social frane. For the otherinnovation indicators in relation with
AE conditions, our study finds low correlation coefficients With these in
mind we conclude thatsub-hypothesis 2.1 is partially validated .

Hypothesis 2.2 tests the relation between AE conditions anthe
design tools and practices othe design culture. The results of our analysis
show that the AE conditions are nbcorrelated to design culturelementsn
projectsHowever the three of the most significant AE conditions
transformation, communication of ideas anahtellectual explorationare
highly correlated to design at the departmentscale This results shows
the design influence on the overall departnm experience andvalidates
the sub-hypothesis 2.2 of our study .
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4.5.6 Conclusion of Experimentation 2

The goal of the second Experimentation is to investigate the
correlation between the aesthetic experience conditions and both
innovation and design culturein an R&D department. We conduct a
quantitative study with 30 research engineers at Alcatélucent Bell Labs
France Firstly, the results of this study show a medium correlation
betweenthe number of patents and four AE conditions : intellectual
change, claty, freedom and selfesonancéseeFigure 108). These
findings partly validatethe relation between aesthetic experience and
innovation. Secondly, our analysi§inds strong correlation coefficients
between three of the four mos t significant AE conditions and design
influence. This result also shows the corresponding design practices that
brought this influence on the AE conditions (seeFigure 108) and
validates thesub-hypothesisregarding the design culture influence and
aesthetic experience.

Figure 108 Representation of the results coming from Experimentation 2Left: Key
Performance Indicators (KPIs) of Bell Labsand their correlation with aesthetic experience
conditions; Middle: The theoretical model found in Experimentation 1;Right: The design
culture elements correlated to aesthetic experience conditions.
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4.6 Synthesis of experiments

In section 4, we conduct an ActionResearch in two cycledn the
first cycle, called Pre-Experimentation we gather knowledge as
practitioners in several projects at Bell Labs. This knowledge enable us to
understand aspects of the working experience in a Techreentred R&D
department, its encounter with the design culture and finally to bdd the
research question and the hypotheses of this theg¢seeFigure 109).

The second cydéthe Action-Research presents two experimentations
(Experimentation 1 and Experimentation 2) investigating to the two
hypotheses of his research. The experiments enables us to build a
theoretical framework that observes and describes long -term
Aesthetic Experience in real settings, in an R&D department -
validation of Hypothesis 1 through Experimentation 1.

Experimentation 2 shows therelation betweenresearch-engineers'
experience and the innovation indicators (Sub-hypothesis 2.1) and
depicts the elements of the design culture that influence the aesthetic
experience in the R&D department (Sub-hypothesis 2.2).

Based on these resultfoth qualitative and quantitative,in the next
sectionwe build a framework of aesthetic experiences in R&D
environments and show the contribution of thisthesis.
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Figure 109 The experimental strategy of this thesis through an ActioiResearch approach in two cycles.
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5 Contributions

Thesis Contributions & Design Implications
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5 THESIS CONTRIBUTIONS & DESIGN
| MPLICATIONS

5.1 Introduction

Section 5 presensthe theoretical, methodological and empirical
contributions of this thesis.The first part of this section presents four
contributions of our study. From a methodological point of view, our
research proposea sequential procedure to study long-term
experiencesin real settings through the study of a new conceptthe
Aesthetic Experience of an R&D departmentThis concept creates a
transition between UXBUser Experiencand CX B Concepteurs Experience
in the design processnd proposes a methodlogy to build a holist
framework of experiences in a particular context

From a theoretical point of view, we propose adescriptive
framework of Aesthetic Experience in an organisational environment
and we show similarities and differences with other fraeworkson
aesthetic experiences coming from literaturéAnother theoretical
contribution is related to the new qualities of design artefacts in a
Techno-centred environment . As intermediary objects and boundary
negotiation artefacts, the force of these ements lays in their cultural
difference and the generation ohew usages and adaptions in their work.
Finally our study questions the measuremerdesign,innovation culture
and subjective experience in workand proposesew directions to
evaluate designinfluence, memorability and transformation in
projects.

The second part of this section suggesf&st implications for design to
create aesthetic experienda an industrial contextand constitutesthe
empirical contribution of this study. We propose three axesimplications
for working environments, implications for intermediate objects and
implications for the design processa generative frameworks that
operationalize the results of our study.

5.2 Methodological & theoretical contributions

5.2.1 A sequential methodology to study experiences

in real settings
By introducing a new conceptb Concepteurs Experien¢€X), we
explore and studythe concept of Experience at a larger scilere than UX
or aesthetic experiencein museum contexs, CX concept comes from a
Action -Researchstudy looking at long -term experiencesthrough the
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lens of retrospective elicitation . We emphasize in the following lines the
specificity of our contribution.

The study field is a real setting. In order to understand peopleOs
experiences in this terrain weiseretrospective elicitation . However, even
if retrospective elicitation and the knowledge coming frommemory theory
are powerful methods and good alternatives to longitudinal studies, the
complexity ofongterm experiences ireal settingswith organizational
aspectand individual and collectivemotivations, demand an additional
knowledge on this field. This observationimplies thatthe researcher
studying such a concept to be immersedin the field .

In order to do so, we use @ Action -Researchapproach. Working
with researchengineersat Bell Labspermits usto understand the field and
to gain precious insights for data interpretationsurthermore this
procedure is accompanied by &rounded Theory analysisin which the
researcherOs implicit knowledgensandatoryin the creation of clusters
and dimensions on the studied concept.

We also usean interview and questionnaire grid on aesthetic
experiences coming from social interpretive sciencéSsikszentmihalyi &
Robinson, 1991) and we adapt it to our field. This validatedprotocol, in
which we also integrate knowledg presented in the State of the Art on
aesthetic experiencand experience measurementallows us to create a
suitable tool to depict long-term aesthetic experience in an unconventional
environment.

All these points are graphically represented higure 110. T his
representationshowsthat the study perse has a temporadtructure
developedin three steps:Action-researchQualitative study and
Quantitative study. In order to study an experience developed over several
years, we prpose a first phase in which the researchers are immersed in
the field to understandsubtle specificities and local phenomen@re-
Experimentation phase in this thesis). Once this information acquired, the
researchers are ready to conduct the interviews agdestionnaires and
finally to analyse and interpreted data coming from the field.

Framework Framework

Study (Csikszentmihalyi & Robinson, 1991) Experience (1) Experience (2)

Experience Retrospective Elicitation
State of the Art - Experience definitions

-

:«" "0‘- :.¢" "o’: :.¢" "0‘- .:0‘ "o’: qualiative :
i i “ i i : study =
- - - E & -
P A A R Grounded | =
% O ) O ) O b O Theory -
...-:""‘:-......-:""‘:-.....-:""‘:-......-:""‘:... L]

I. ACTION-RESEARCH II. QUALITATIVE study IIl. QUANTITATIVE study
Exploration Interview (1), analysis & Questionnaire (Q), analysis &
1st modelisation framework validation

Figure 110 A sequential methodology in three stepsAction-Research, Qualitatve study and Quantitative study
to study long-term Experiences in real settings.
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5.2.2 A framework of Aesthetic Experience BDa new

context and new dimensions

Regarding the theoreticalcontributions of thesis, we propose a
descriptive framework of aesthetiexperiencen a working environment
(seeFigure 111). Scholars in organizational managemerdgomparethe
psychology of an aesthetic experiendeggered by artworks with specific
feelings of work (Sandelands & Buckner, 1989) Others researchers
coming from sociology like (Strati, 2005, 2010) useartworksto trigger
aesthetic rsponses in work and througtthis aestheti@pproachthey study
the organizational life. However little research isconducted to identify the
aesthetic dimension s of work feelings. I's an aesthetic experienceart -
related contexgsimilar with an aesthetic experience inveorking
environment? Our study shows thathere exists an aesthetic experience
in an R&D department and that it is similar to the experience of
museum professionals with artworks on four dimens ions: the
perceptive, the intellectual, the emotional and the communicative

The holistic view proposed by our study also emphasizesw
dimensions of the aesthetic experience. Two of these dimensions could
be consideed new types of experience pese:the Collective Experience
and the Experience of makers. Our study shows thatthe feeling of
synergyr of collectiveaction impacts the researchengineersappreciation of
their work. These elements are important aspexbf the organisational life
in R&D departments. Regarding the second aspect, the Experience of
makers, this element is specific tthe study population. Research
engineers create prototypes and demand the design process brings in
engagement and motivation.Studiesunderline the effects ofprototyping
in organisations.(Gerber & Carroll, 2012) shows tha the psychological
experience of lowfidelity prototyping allows practitioners to reframe
failure as an opportunity for learning, supports a sense of forward progress,
and strengthens beliefs about creative abil{uchenau & Suri, 2000)
coined the tern experience prototyping emphasize the experiential aspects
of intermediate representations to successfully (re)live or convey
experiences with a product, space drsystem in thedesign process. In our
study the concreteness of things and their tangibility are properties that
engage people and make them share a redifiyreover, from a largerpoint
of view on Experience,future studiescould investigate how thesawo
dimensions (the collective experience and experience of makersjfluence
the product experienceand usersO engagement

Our study underlines other aspects that impact the subjective feelings
of researchengineers- the organisational aspects. These aspects
represent he context of the R&D experience. In the same way athe
context, in UX frameworks, is defined bythe organisational/social setting,
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meaningfulness of the activity, voluntariness of use,ietathich interaction
occurgHassenzahl & Tractinsky, 2006) we find other aspects that
influence peopleOs experiences in an R&D departmehmpact, influence
and recognitionshow the connection between the achievement of an
experienceand needs fulfilment. This direction is further on developed as a
proposition for this thesis perspectives. Finallthe laboratory history ard
research culture also impacts therorking quality of the department. As
shown in the limitation of the qualitative study 4.4.5.3) , for most
researchengineers the image of Bell Labbrings a postive feeling in their
work. The research culture transformpeople having an engineer profile
towards a complementary researeéngineerprofile.
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Figure 111 The empirically validatedmodel of Aesthetic Experiences proposed in ib
thesisbdimensions and conditions.

5.2.3 Design artefacts D cultural vehicles and the

aesthetic quality
Our study also showsew attributes for the design culture artefacts
Besidesheir role in the design process, he examples presented in Pre-
Experimentation section, suggest that desigartefacts havea
transformative power andnspire to new reconfigurations

As intermediary or boundary negotiating artefacts, design artefacts
materialize ideas and concept@nd propose a sharing reality for the actors
of innovation (Boujut & Blanco, 2003; Mer et al., 1995; Vinck, 2009) . In
these sense they areansformative . In our study we investigatethis
quality at a larger leel andwe show thatdesign artefactsransform the
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actors of innovation in a Technoentred departmenand bring a new
culture. During the four years of Application Research Domain (APPRD),
6 research engineers acquired a double profi@engineerdesigner and
globally the departmentmembers learnto use several designobls like
software prototypes amderscenarios. In our quantitative study we show
that these two design tools are the most influential elements of the design
culture for APPRD projects (eeTable 19). Engineers also appreciatehe
discussions with designersd understood the value ofCreativOlabthe
creativity place build by the design team in 2009, at the beginning of the
department. Moreoverengineers@ncounter with design culture createsa
need for design collaboratiosin the future. Software prototypingdiscussion
with designersind CreativOlakare desirable elements in future projects.

The second quality of cesign artefacts lagy their in spiration and
gererative power. As boundary negotiation arteécts that introduce new
manifestations in the degin process likeinclusion, compilation,
structuring, and borrowing (C. P. Lee, 2007), design artefacts in APPRD
inspire the actors of innovation to new adaptations and usages
exaptations(Labrune, 2007) in the organisational life They arecultural
vehiclesis theyteachthe research engineers elements of the design culture
in action. As shown in PreExperimentation examples, TechCards inspire
the actors of innovations tonew reconfigurations This process of
appropriation and adaption underline the interestof research enmeers
towardsdesign culture artefacts. Tie cultural demarcation ofthese
artefacts and the Technecentred department makes these objectextra-
ordinary. Their force is related to this specific contextas only in this field
they contrast.In this sensethey are aesthetas they bring a new
perspectiveand become memorable due to their difference. A future study
might investigate the role ofaesthetic intermediary objedby exploring the
aesthetic principles presented in the first part of the State of éhArt B
Section 2.1.2 The aesthetic appreciation Hirom psychology to design

5.2.4 Aesthetics, design and innovation culture B

directions for new measurements

KPlIs for multidisciplinary R&D teams : This thesis brings in the
R&D department of Bell Labs a questioning on the measurement of the
design influence in projects and more generally on the innovation culture.
In our study we alsoexplore the connexion betweerKey Performance
Indicators (KPIs) Bpatents, publications, technological transfers and
breakthrough solutions anddesign culture elemenfprototyping
techniques, intermediary objects, discussions with designers and dedicated
spaces to creativity and design practices. Neverthelesm® these KPIs
aiitable to measure the relation betwedesignand innovation potentiaf?
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The Action-research nature of this thesispensdiscussions on how to
measure multidisciplinary activities in an R&D department. The new
multidisciplinary team created at Bell Labsfeer APPRD, Acceleration
Platform (AxP), proposes in 2013 new KPIs to evaluate their success.
These KPIs presented ifmable 20, are new propositions to measure
multidisciplinary success in an R&D departmentlnnovation culture
disseminationis one of the indicators of success and it refers to the team
capacity to influence other organisatioa (Organisations inspired by our
practice$®). The young usage of such factors might still be contested.
However they show the necessity of rethinking the indicators of
innovation potential measurement in complex processof R&D
departments.Further on we discuss other directions for these
guantifications.

Table 20 New KPIs for Acceler ation team at Bell Labs France Febuary 2013

(translated from French to English; information regarding names of departments and
specific projects are omitted due to confidential reasons).

KPI Quantification Low High
Objective Objective
Client satisfaction I Written testimony CEO level 1 3
| Satisfaction survey 80% 100%
Recognition I Common project with research domains 1 3
I AxP client with a demand superior to E! E!
I Commercial projects, demand superior to E! E!
Visibility I Actions for external communication 2 3
I End of xxx project with high impact 1 1
Impact Strategic I Public research& Public Communications 1 3
projects I New clients 1 2
Innovation culture I Organisations inspired by our practices 1 2
dissemination I Offer aninnovative approach 80% 100%

Towards KPlIs for design : At a larger scale several scholars emphasize

the influence of design to foster innovation potential in R&D departments
(Brown, 2009; Masson et al., 2006). In our study we observe that several
conditions found in our field are similar with (Rao & Weintraub, 2013)
assessmertbol for the innovation culture (seeFigure 112). This table
shows the relation between the design culture and the innovation culture
in a Techno-centric R&D department. Evolution, Discussion, Collective
acting, Intellectual explorationand Concretenesare experiential conditions
found in our field, directly influenced by the design culture. & also
identify specific design practices that are related to these specifimditions
in both the qualitative and quantitative investigation(seeTable 18 in
which intellectual exploration for example, is related tarapid prototyping.

2 Qur practicesin Table 20 mostly refer to designbased tools and technigas like
Prototyping, Visualisation & illustration for business modelling, need identification and
open-innovation.
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Figure 112 Innovation culture framework of (Rao & Weintraub, 2013) and Aesthetic Experience & Design
conditions found in our study (in blue are the corresponding AE conditions andhe OD&hows the conditions
influenced by design)

Besides this analysisve also showin Table 19:

I criteria for design influence in projects Software prototyping,
Discussions ith designers, Usescenariogtc.

I the design influence onthe overall experience of APPRD members
- Software prototyping, CreativOlab (11 persons), Wsenariogtc.

I the researchers@esirability to use design collaborationg¢Software
prototyping,Discussions with designers, CreativOlab étcthe future.

Table 19 is a contribution of our study asit gives first directions to
deeply understand the design influence in an R&D department.
Identifying and quantifying similar factors shows a quantitative view of
design influence in an R&D department and proposes new direction to
calculate a design influence factor for innovation projects.

Moreover we identify two types of design influence: a local influence
per project and amore global impactbthe influence of design in an R&D
department. The next subsection presents in more depth the notion of
KPI per project that is used in our quantitative study.

KPls per project & new project dimensions : Through this study we
also introduce the notion of KPIs per projectAt Bell Labs, KPIs are
calculated each year. Therefore the historical generation of these outcomes
is lost. In our study we chose to explore the project frame in order to
understand the subjective spectsof researchengineersand innovation
indicators. Moreover researcherg@lation with their work passs through
project-experiences and therefore overall experience in the department is a
sum of project-experiences.
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The first observation is related to the number of patets and
publications per projects We observed that these two types of outcomes
are notdirectly related to projects, butthe project frame triggersocial
interactions that impact the number of patents

Secondly, ve also observed the powéul image of several projects at
Bell Labs. For example in the qualitative studyArduino Geek club is the
most desirableproject in APPRD (7 votes), while only 2 participants of
our study take part in the project. The second most desirable is Virtual
Director (6 votes), a Belgium project, and thus not directly related to the
French department.Desirability seemaot to depend on the participation
rate but more on the image of a project andstoriginal approach

In the same waymemorability and transformation are otherattributes
that describe the personal interest of researebngineers and their
subjective experiencén projects. We believe that such indicators are
important to follow in an R&D department for their force to influence the
memory reservoir of the departmeand the industrial imaginary (Musso,
Ponthou, & Seulliet, 2005) . Our study identifies these three notions as
project attributes and we define them inTable 21. Further investigations
could explore these notions and deeply understand thele of influential
projectsfor the organisational culture and the personatngagementof
researchengineers.

Table 21 Project attributes issued from our study

Project attributes Definit ions

MEMORABILITY The capacity of a project to rest in the department memory as
examplea source of learning experienoean extra-ordinary
project that brings in originality and a new perspective

DESIRABILITY The capacity of a project to attrachgineers due to its topic or
originality and to motivate resources for its development

TRANSFORMATION The capacity of a project to transform the persons participatin
its developmemnr/and the organisational culture

5.3 Designing aesthetic experience for innovation

culture Bdesign implications for industry
Beyond the mere observation of these terrains and the analysis of their
characteristicsyve think that designers need to understand how the
modification of some variables might transform the woring environment
in order to facilitate aesthetic experiencand openness to innovation
culture. Therefore in this section we presenbperationalize insightsof the
theoretical framework built in this study (i.e.Figure 111). More
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generally, how designers can turn these insights into actionable daily
practices for the stakeholders of innovation ?

(LSwgren, 2013) suggests a way to conneatesign practicd®i.e.
artefacts, andacademic researditheory and frameworks, through the
notion of intermediate knowledge. In order to create it, the author
proposes several tools and methods liggatterns, experiential qualities,
strong conceptand annotated portfoliosFollowing this approach Table
22 presensfirst implications that link theory to practice in order to
facilitate an aesthetic experience in an R&D lathrough design and for an
innovation culture. In practice, we connect the empirically grounded
framework to experiential qualiies and instructions for three practical
fields: Working environments, Intermediary objects and Design
process These three dimensions arbuilt following key points that people
pointed out in both the quantitative and qualitative study and our field
experience gainedduring the first cycle of the Action-Research approach

Experiential qualities for working environments:  Researchers and
design practitioners explorehe influence of offices design in order to
creatework experiencg8odin Danielsson, 2011) and ague that the
physical and psychological spaces of an organization work in tandem to
define the effectiveness of the people within i{Brown, 2009). Looking at
the dimensions found in our study, conditions likeSelfResonance,
Freedomand Intellectual exploration could be suggested through the
design of working environments as presented iiable 22. As an example,
CreativOlalguantitative analysis presented iffigure 104 shows thatthis
environment iscorrelated with AE conditions like SelfResonanceand
Influencein APPRD.

Experiential qualities for intermediary objects : In same direction
with the contribution on intermediary objects as cultural vehicles and
aesthetic objecti® Table 22 we proposes a consolideon of the aesthetic
features as objectattributes. An interesting perspective on this matter
could be the investigation of the effect of aesthetic features (presented in
Section 2.1.2 The aesthetic appreciation Hirom psychology to design for
intermediary objects.
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Table 22 First implications for design to trigger an Aesthetic Experience in an R&D department and influence the innovation culture.
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For example to achieve theClarity condition for intermediary objects,
one can use principles likélaximum effect for minimum means,
Familiarity, Prototypicality(presented inTable 3 Aesthetic properties for
products Ba theoretical overview with exampledJsing aesthetic featurs
for the outcomes of researckengineersmight bring in engagement and
more personal resonanceAs we saw, the TechCards due to their fornand
layout, they were used, adaptednd became a cultural artefacthat

inspired the creation of similar artefacts and new usages in parallel projects

They are now part of the organisational culture andhe language of
researchers, helping thema articulate the collective memory of theR&D
department

Guidelines for the design process : Besides designing working places
and intermediary objects, a more global view on the project might be
suitable to operationalize the AE conditions. ForClarity condition for
example, clarity and transparency in the procedmplies thatthe team
members to have a clear view on the overall process. Several APPRD
engineers participatingn the qualitative studysuggestthe use ofrituals
and milesstonesin the process to achiev€larity condition. Moreover, a
global view on the processhould take into account the collective scale of
the experience in an R&D department.

Regarding the information presented inTable 22, we are aware of the
necessity of validating these empirically gathered asp¢atgever, we
believe that this table could be adapted to new environments, not as an a
priori matrix but as a grid to reflect on how to create situated and corgent
directions towards aesthetic experiendégrefore the information within
might be different depending on the context. For the moment this table
provides first possibilities forcrafting aestheticexperiences in an R&D
department and shows how condibns canbe translated in practical
implications for design to create an innovation culture.

Finally, even if design might try to facilitate such experience, we are
aware of the complexity of the notion that we study. Aesthetic experience
remains still a on-guaranteed feeling. However we believe thaawareness
and the aesthetic attitude is something to be learned. As (Sandelands &
Buckner, 1989) suggest, we could imagine courses on work appreciation
like there are courses of art appreciation. (Dreyfus & Eisenberg, 1986)
analyse the aesthetic of the mathematical thought and suggest that
aesthetic should be part of the mathematical educatiofConsciousness
and perseveranceare key elements for the awareness of aesthetic
experiences and might constitute the fadamental elements towards
meaningful and rich experience in work.
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5.4 Summary of the contributions

Further on we present a synthesis ohe five key contributions of the
study - methodological, theoretical and empirical, in the perspectivef
both scientific and industrial communities

I A sequential methodology to study experiences

From a methodological point of view, our research proposes a
sequential procedureo study long-term experiences developed in real
settings. We propose a three steps structute framework aesthetic
experience:ResearchAction, Qualitative study and Quantitative
study. This methodology uses knowledge coming fromJser Experience
measurementsand avalidated protocol to depict Aesthetixfieriencen art-
related contextadapted b new field. Moreover this proposition is built
during the investigation of a new concept, the Aesthetic Experience of an
R&D department. This concept creates a transition betweetdX BUser
Experienceand CX B Concepteurs Experience

I A framework of Aest hetic Experience Ba new context and new
dimensions

From a theoretical point of view, we propose alescriptive
framework of Aesthetic Experience sin real settings. Our contribution
lays in the description of the concept of aesthetic experience in an
unconventional environment usually studied for optimizing productivity
and efficiency.Our framework revalidates the four dimensions of aesthetic
experience coming from literature:Perceptive, Intellectual, Emotional and
Communicative and showsspecificitiesof these dimensions in a working
environment in comparison with museumor art-related environments
Moreover our study describesiew experiential aspecttike the collective
experiencand the experience afakersand the organisationaland shows
the importance of these elements for the success ofiah and memorable
experiencein an R&D department.

I Design artefacts Bcultural vehicles and the aesthetic quality

Another theoretical contribution is the quality of design artefacts as
cultural vehicles in a Techno-centred environment. These artefacts
transform the actors of innovation and inspire them tmew
reconfigurations of these artefactm their work. From this point of view
they areextra-ordinary, unique and thereforeaesthetic due to the quality
of the relations they trigger in the innovation process.
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I Aesthetics, design and innovation culture BDdirections for new
measurements

A final theoretical contribution of this thesis is theapplication of
several aspects we find in our study into directiorfer new measurements
of the innovation culture , design and subjective judgments in R&D
departments. We show how design is related to a measurement tool of
innovation culture. We also discusaew KPIs proposed at Bell Labs in
2013 that implicitly use someof the elements of this research and open
the discussion onthe measurement of multidisciplinary impact in an R&D
department Lastly we define three notions to describe projects value in an
R&D department: desirability, memorability and transformation
Beddes the classic view brought by KPls, these elements emphasize the
power of influential projects to built an industrial imaginary of an R&D
department and to create the organizational culture.

I Designing aesthetic experience for innovation culture Bdesgn
implications for industry

The empirical contribution of this study proposes an
operationalization of the theoretical framework of the R&D
experienceon three axesworking environments, intermediary objects,
guidelines for the design process. We ctutstia grid of reflexion on how
to create situated and contingent directions towards aesthetic experiences
in an R&D department. These practical implications for design are built
on the knowledge acquired during the ActionResearch approach
conductedin our study. Further validation of these elements could bring a
generative nature to the theoretical framework of Aesthetic Experience
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6 Conclusions

| Thesis Conclusions & Perspectives
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6 CONCLUSIONS AND PERSPECTIVES

6.1 Conclusions

This thesis focuson the study of aesthetic experience in an R&D
department and questionsthe role of design culture to influence the
outcomes of the innovation process and the working experience of research
engineersn a Technecentred environmentin accordancewith the recent
interest of the design comnunity in Experience Design and User
eXperience(UX), we propose that aesthetic feelings are existent in
unconventional environmens, usually studied for optimizing productivity
and efficiency like working environment.

By applying anAction -Research approach we initially get immersed
into the experimentation field during a phase oPre-experimentation This
first step,in which we conduct several solutiorbased design projectand
the initially proposed a descriptive framework of aesthetic experience
drawn from psychology and pragmatic philosophyshowsfirst directions
for the developmentof the concept of this thesis: the aesthetic experience
in R&D department and the role of design that impact the research -
engineers working experience. To enrich and valdate this framework, we
conduct two studies with researchengineers from Application Research
Domain (APPRD) from Bell L abs. Experimentation 1 concernshe
existence anframing of the aesthetic experience of 31 department members
during the four years oAPPRD. Experimentation 2 focuseson the relation
between the aesthetic feelings and the innovation indicators and design
culture influence

Subsequent qualitative and quaritative analysis finally yieldso a
descriptiveframework of aesthetic experiencen an R&D department
composed of seven dimensiong:our of thesedimensions- Perceptive,
Intellectual, Emotional and Communicativeare also found in a similar
study regarding the aesthetic experience of museucurators Additionally,
our investigation depicts new experiential aspects litee collective
experiencand the experience of makensd shows the importance of these
elements for the success of a rich and memorable experience in an R&D
department Regarding the conditions of these dimensions, the
quantitative study shows that: transformation, communication of ideas,
intellectual exploration, recognitiorand intellectual challengeare the five
most important conditions of researchengineers experience during the
four years.Secondly, results showhat the aesthetic experience is
correlatedto the number of patents and that dimensionslike
transformation, communication of ideas, intellectual exploratiare
influenced by the design culture- rapid prototyping, drawing &
illustration and design scegrios In addition along with the aesthetic
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experience of researclengineers, we illustratethe relation betweendesign
and innovation culture and show directions to measure the design
influence and subjective feelings in projects through the introductiormof
attributes: desirability, memorabilityand transformation.

Original research advancementare pushedin several areas: (1) the
exploration of an emerging topic of the today research that framework
users@xperiencewith products, the proposition of a transition from the
UX - User Experienceo CX - ConcepteusExperiencethe experience in
the design process(2) we alsopropose asequential methodology to
study long -term experiencesin real setti ngs that joins Action-Research
approach and retrospecti@ reconstruction;(3) the investigation and
framework of aesthetic dimensions in the working experiencen an R&D
department (4) the analysis of theencounter between a Techno-centric
culture and a design culture and the influence of design on the
subjecive feelings and finally (5) the relation betweensubjective feelings
and innovation indicators .

6.2 Perspectives

Future research could address the following issues: thelidation of
the design implications of the aesthetic experienceconditions
proposed inSection 0 and their relation with the innovation culture; the
investigation of the relation betweenrich experiences in the process and
their influence onthe usersO eperiences resulting from the design
processthe relation betweenaesthetic experience and the human needs
further explorations on the experience temporality with a focus othe
notion of closure, and finally the relation betweenthe experience
temporality and the aesthetic experience conditions .

6.2.1 Validation of the design implications of the
aesthetic experiencedimensions and their

influence on the innovation culture
In Section O we propose three directions to operationalize the B
conditions found in our field: working environmentsintermediary objects
and guideline for the design proceBsture studies could operationalize
these desigrimplications and understand theiimpact for the innovation
culture. In order explore this direction, we propose thefollowing
procedure as repremnted in Figure 113.

We suggest dirst diagnostic following (Rao & Weintraub, 2013) grid
to measure the innovation culturand a questionnaireon aesthetic experience
conditions and design influencas the one used in Experimentation 2This
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